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This study examined the relationship betv,een prostaglandin E (PGE) production and

antigen-incluced histamine release by leukocytes of asthmatic patients. The murimum umtunt rtf

antig,cn-indut'ed histamine release .from leukocytes of different donors did rut corrclate w'ith

serum ragv,eed-specffic IgE levals and t'orrelated inversely with the basal PGE relcase fntm
cultured leukot'ytes. The relationship betv,en maxintum histamine release and serum

ragweed-speciJic IgE levels appeorecl to be influenced by the degree o.f PGE release. Patients

u,ith low,er histaminc release ralativa to ragv,eed-specific IgE levels had elevated PGE ralease.

Based on these .findings it can be hypothasized that spontaneously produced PGE might be u

determinant of the rasponsiveness of basophil leukrcytes to immunologic stimulotion. This

hypothesis v)as supported by demonstration of a positive correlation between the degree o.f

inhibition of total basal PGE produc'îion in leukoc'yte suspensions during a short period of

incubation and the degree of anhancement of antigen-induced histaminc release by

at'etylsalicylic acid (ASA). The results indic'ate that, although the presence of IgE antibody in

the blood ma1, be the prerequisite for allergic' histamine release .from human lcukocytes,

endogenous PGE may be an important regulator of the release reaction. The results alstt

suggest that idiosyrcratic reactions to ASA and other nonsteroidal anti-inflammatory drugs

observed in the allergic population may be at leasÍ partly due to impairment of the regulator

function of endogenous PGE in the IgE-mediated histamine relettse reaction.
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When leukocytes of individuals with atopic disease

are stimulated in vitro with the appropriate antigens,

the cells frequently release significant amounts of his-

tamine.r This antigen-induced release of histamine is

caused by the interaction between the basophil

leukocyte-bound immunoglobulin E (lgE) and the

ant igen molecu les .2
The histamine release is strongly inhibited by

exogenously added prostaglandin E compounds
(PGEs):ì which are a group of naturally occurring

acidic l ipids possessing varied and potent biological

activit ies.a Since PGs are known to be produced by

most mammalian tissues,a PGE may be synthesized

by the blood cells and influence the histamine release.

The present study was conducted to study the possible

role of endogenous PGE in the control of antigen-

induced IgE-mediated release of histamine from

human leukocytes.
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TABLE l .  Measurement of  ant igen_induced
histamine release (HR ),  ragweed_speci f ic  serum
lgE ant ibody  leve ls ,  and base l ine  pros tag land in
E (PGE) release by cul tured leukocytes

Serum lgE HRTRAST
Patient HR (%l* (% RAST)Ì ratiot pGE retease$

I

2
a

A

5
6
7
8
9

l 0
l l
t 2
l 3
l 4
l 5

Mean

0
5 l
25
0

23
80
95
3Z
73
6

64
72
96
63
5

46ll

103
52
96
29

t02
74

n 2
174
1 8 4
l 3
36
39
77
46

t02

83l l

0
0 .98
0.26
0
0 . 2 3
l . l
0 . 8 s
0 .  l 8
0.40
0 . 5
1 . 8
1 . 9
1 . 3
1 . 4
0 .05

0.711

32
5 . 4

Z I

l l

l 6
L . a

a ^L . +

il
1 . 2
4 . 8
5 . 2
5 . 7
2 . 5
5 . 2
2 . 4

s . 8 l
*Maximal release by optimal antigen concentration, Zo of total

cel lu lar  level .
tRagweed antigen-specific IgE antibody levels as determined by

the radioallergosorbent technique. Results expressed as va of a
positive srandard (l\OVa).

f,Percent histamine release divided by Zo RAST levels.
$PGBt equivalent in culture supernatant, ng/5 x 106 cells in

RPMI l64l medium with fetal calf serum/dav.
l lAr i thmer ic mean.
f Mean from logarithmic values.

MATERIALS AND METHODS
Selection of patients

Lcuk.cytes and sera were obtained from individuals whrr
had asthma and demonstrable serum ragweed_specif ic IgE
by thc radioal lergosorbcnt rechnique (RAST).5 These incl i_
v iduals  wcre over  1 ,5  yr  o f  age,  o f  equal  sex d is t r ibut ion.
and cl id not have a history of aspir in icl iosyncr.asy. Thcy
wcre c i ther  asyn lp tornat ic  or  expcr ienc ing mi ld  whccz ing
andior rhinit is whcn vcn'us br..ci  was .btaincd fìrr stuclyì
Thcy had not taken any systemic mcdications fì l r  rr .rc than
4[J hr or any anti- inf lamnratory drugs f.r  at lcast I  wk on.r
to blood sampling and were not rece iving immunothcrapy.

Acetylsal icyl ic acid (aspir in, ASA) solut ion
ASA was obtained from Sigma Chemical Company, St.

Louis, Mo. (a.spir in, 2-acetoxy benzoic acid, crystal l ine ,
Lot  60C-3ó10) ,  and d isso lved in  Tyrode so lu t ion, i  conta in_
ing 0.25o/o gelat in (Arlantic Gelat in, Unitcd States phar_
mac'peia 250 Bkr.m A, Lot 7303003 Gcneral Fo.ds
Corp. ,  Woburn,  Mass. )  immediate ly  pnor  to  use (Tyrode_
gela t in ,  pH 7.40 + 0 .0-5) .  Thc so lu t ions used in  th is  s tudv.
wi th  2 . -5 .  25,  and 2-50 pg of  ASA/ml ,  had the * rme pH , ,
those without ASA. ASA in c.ncentrat i 'ns . f  3 me/mr or
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TABLE l l .  Relat ionship between histamine release
(HR) ,  spec i f i c  serum lgE leve l  (RAST) ,  and
base l ine  pros tag land in  E  (pGE)  re lease by
cul tured leukocytes*

HR (% of total
cellular level) % RAST

HR/RAST
ratio

A. Spearman's
RAST

HR/RAST
ratio

PGE release

+ 0 . 1 5
NSl

+ 0 . 7 5
p  <  0 . 0 1

-  0 .58
p < 0.05

rank order correlation testf (Rs, N : 15)

- 0 . 6 r
p < 0.05

- 0 . 1 I  - 0 . 1 7
NS NS

B. Analysis of the data comparing patients with high and
low PGE release (Student,s t test)

PGE release
> 5 . 8 $  ( n  :  5 )  l ó
< 5 . 8  ( n  :  l 0 )  6 l
P <0.02

l 0 l
1 A
t +

NS

0 .  l 3
1 . 0

< 0 . 0 l
*The data in Table I were analyzed.
tCol ton,  T. ;  Stat is t ics in medic ine,  Bosron,  lgT4,Li t t le ,Brown &

Co.

f  Stat is t ical ly  ins igni f icant  (p > 0.05).
{ iPGB, equivalent ,  ng/5 x 106 cel ls /day,  mean f rom los-con_

verted values.

greater  lowered the pH. sodium chlor ide solut ion wi th the
same osmolar i ty  as 250 p.glml  of  ASA was usecl  as a con_
tro l .

Leukocyte histamine release
Antigen-induced rerease of histamine was pcrfìrrmcd

with the cel ls suspendecr either in tr is buffer with'ut human
serum7 or in Tyrode-gelat in.6 Brief ly, leukocytes wcrc sepa_
rated from heparinized brood by dextran seci imcntati .n for-
lowed by dif ferential centr i fugation. Thc ccl ls were
washed' resuspended in thc buffèr, anir.  aftcr prcincubati 'n
for  2-5 min wi th  and wi thout  ASA,  s t i rnu la ted wi th  vary ing
c.ncentrat irns of ragwered pol lcn e xtract at 37' c f ,r  4-5 min
(4 .0  x  I 0 r  I  t o  4 .0  x  l 0 -  : r p ro t c i n  n i t r ogcn  un i t s  I pNU] /m l
ol '  dialyzcd crude shoÍ ragwcccl pol lcn cxtract, +O,Ct0tt
PNU/ml ,  Center  Laboratory ,  por r  Washington,  N.  y . ) .  The
anlount of histaminc re lcasc was detcrrninccl by
spectrophotofluurome try ancl cxprcsscd as pcrcentagc of thc,
t .1a l  cc l lu lar  leve l .  Thc va lue . f 'n rax imal  rc lcasc f rom inc l i -
vidual lcukocyte prcparations was usccl f ì tr  analysis. The
vanat i 'n ' l '  d i f f ' c renccs betwccn d 'p l icatc  h is tamine rc lcasc
e xpcnnrcnts was Icss than 5%, (907.. confìclcncc l in-r i t)  , f  thc
grcatcr valuc of a pair of '  samples.

Leukocyte preparation and pGE assay
For the study of PGE synthesis by leukocytes, al iquots

were obtaincd fr.m the reuk.cyte suspensions arso usecr f ìrr
the histanrine release studies. The po.recr supematants of
the lcuk 'cy te  cu l ture  wi th  5  x  r0 ' i  ce i ls /mr  in  RpMI r640
nredium with l jc/o f  etal carf serum (Granir Israncr Biorocicar
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FlG. 1. The effects of acetylsal icyl ic acid (ASA) on PGE

production and histamine release (HR) by peripheral

leukocytes. Representative results: Patient 1 (circles) had

a ragweed-spec i f ic  serum lgE leve l  (RAST) o f  106%'  Pa-

t ient  2  ( t r iangtes)had a RAST of  117o/o.  Tota l  net  basel ine

PGE synthesis lclosed circles and triangles/ was mea-

sured by the use of  the whole leukocyte suspens ion in

Tyrode-ge la t in  so lu t ion a f ter  25 min o f  incubat ion a t  37"  C

with and without ASA. Histamine release (open signs)

was per formed a lso a f ter  the same per iod of  pre incuba-

t ion o f  ident ica l  a l iquots  o f  leukocytes in  the same

medium under  the same condi t ions '

Co.) undcr 95o/o O2-5o/o CO2 werc used for the assay of

rcleased PCE. Thc culturc supcrnatant was removed each

day ancl fresh rnedium added to thc ccl ls. The dai ly supcma-

tants from each separatc cel l  culturc were individual ly

poolecl for 3 clays for subsequcnt PGE assiìy. Thc culturc

medium contained 0.25 ng/ml of PGE prcscnt in the calf

scrum. This amount of PGE was subtractcd fronl cach of thc

obscrved PGE lcvels.
Thc eff-cct of ASA on histamine re lease and on the total

nct basal PGE protluct ion was studied with thc idcntical

leukocyte suspensions prepared simultaneously f iorÎ thc

leukocytes of the samc paticnts. Thc total nct productiott

was rnciìsurecl with the use of thc ni ixcd ler"rkocytc suspcn-

sion in Tyroclc-gelat in solut ion with and without ASA attcr

a  25-min incubat ion a t  370 C.  His taminc rc lL 'asL-  u 'as  a ls t r

perfbrmcd after thc santc pcri0d ol '  prcincubation in thc

ident ica l  mcdium.
ExtractiOn and chromatographic separati t tn 0l 'PGE was

perfìrrmecl according t0 the procedurc dcscribcd by Zusnran

ancl assttciatcs.s In brief,  thc samplcs at ld cxtcrnal stan-

clarcls (PGE,'I ' )  wcre brought to pH 3'5 with lN HCI' PGs

wcrc cxtractccl with cthylacctate , which was thcn rcmovcd

by cvaporation. Thc dried cxtract was dissolvcd in

benzenc-e thylacetate-mcthanol (60 : 40 : 2) mixturc and

appliecl to a si l ic ic acid column. Thc PGA fract ion was fìrst

rcmoved wi th  be nz-cnc-c thy laccta te  (60:40) ,  thcn PGE was

e lutccì with benz.cnc-ethylace tate-methanol. Thc rccovery () l

t r ace r  [ ' ìH ]  PCE,  (p ros tag land in  E2 ,  5 ,6 ,8 .1  1 ,12 ,14 ,15 - : tH

in ] ,  160,000 r r rCi /mnlo l ,  Arncrsham-Sear le  Co. ,  Ar l i t rg tor t

J .  A L L E R G Y  C L I N '  I M M U N O L '
DECEMBER 1977

Hcights, I l l . )  was 50% to 80% thftrughttut cxtract ion and

chromatography. PGE thus obtaincd was convcftcd to PGB

by alkal ine dehyclrat ion,l '  and thc anlount was lncasurcd by

cOntpcti t ivc racJioir] ] tnunoassay with thc usc of '  anti-PGB'

rabbi t  ant ibody (Cl in ica l  Assays,  lnc ' .  Cambrì t ' lgc '  Mass ' )

anci [ : ìH] PGBr (Clinical Assays) as a compcting l igand. Thc

cornpcti t ivc binding curve of PGB,r '  against Ir ìH] PGB ' was

paral lcl  rO that obtained with PGBz (rnadc by alkal ine dehy-

dration of PGE2,k), and the 507o binding inhibit ion dosc ol

PGB2 was approximatcly 6 t imes greater than that of PGB 1'

The cross-reactivi ty of PGB, compared with thc 507o bind-

ing inhibit ion close of PGB2 was less than 5Vo' The PGE

levcls were expressed in tcrms clf  PGB, cquivalcnts'  Thc

variat ion of assay valucs in dupl icate samples of PG synthe-

sizecl by thc whole cel l  suspcnsion was t l  ' r  6alc

(rncan - l  standard deviat ion).

Ragweed-sPecif ic lgE

Sera obtained simultancously with the leukocytes were

storcd at _ 20" C. Ragwecd-specif ic IgE antibodics werc

measurcd by thc RAST nlcthod clescribed by Ccska and

co-workers.t '  In bricf,  ragwcccl pol lcn antigen was chemi-

cal ly couple<J to f ì l tcr paper discs' Thc disc was thcn addcd

to the scra containing IgE antibodics' The disc was washed'

labclcd anti- lgE antibocl ics wcre aclded. and thc radioactiv-

i ty on thc disc was l l lcasurctJ. Thc al l loul l t  of IgE in thc

samplc was compared with a standarcl curvc obtaincd with

various concentrat ions <lf  poolecl rcaginic sera t lbtaincd

from highly ragwecd-sensit ive paticnts'  Thc spccif ic IgE

antibody level thus obtained was e xprcsscd as pcrccntage of

t h i ss tan< la rd .Theave rageva r i a t i t l n i ndup l i ca t cassaySwas
'r llo/c .

Histamine release/specif ic lgE (HR/RAST)

ratio

S t l m e r e s u l t s o f t h c p r c s c n t s t u d y a r e e x p r e s s c d i n t e r m s
() f  the HR/RAST rat io.  This rat io dcscr ibcs thc rc lat ionship

be twccn  the  n tax ima l  amoun t  O f  i n tmt tno log ie  h i s tamine

rclcasc (HR) and the amount of  spcci f ìc  IgE'  ant ibody in

pa t ien t ' s  se rum (RAST) .

Incrcasing amounts of  IgE, in l lu id phasc (scrurn)  rcsul ts

in thc bincl ing 0f  grcater  nunrbers t l f  the IgE molccules t t r

basOphi l  rcceptors according t t t  thc n lass act iot l  larvr{)  and ts

I rcc0ntpaniecl  by gcncral ly  grcatcr  anlounts of '  t t l i tx i tnal  h is-

tan r inc  r c l casc  upon  an t igcn ic  cha l l cngc  o f '  t hc  basoph i l

l cukocy tcs . r r  Thus ,  h ighc r  spcc i l ì c  sc r l , l r l l  l g l ' -  l cvc l s  shou lc l

bc lss()c iatccl  wi th pr6p6rt ignlr tc ly  h ighe 1 histanr inc rc lcasc.

al th0ugh thcrc hus hr-cr l  l l t )  cxpcr i t t lc t l t l t l  basts t t l  assunlc

tha t  HR sh0u lc l  bc  i n  cxac t  l i ne  a r  p ropon ion  to  RAST unc lc r

a  g i vcn  c t l nc l i t i ( )n '  [ ] owcvc r ,  t he  rcsu l t s  0 l ' p rcv ious r :  r : J  ' ì l l d

prcscnt  stucl ics wirh a ; r0pulat iot t  01 'd i f f -crcnt  pat icnts do no1

o l *uy r  show th i s  ass t l c ia t i on '  i ' e  ' ,  h ighc r  RAST va lucs

gcnc ra l l y  havc  no t  a lways  hecn  accompan icc l  by  p ro -

p()r t  i ( )n i l tc l  y  h ighcr H R val  ue.s a l ì ì ( )n8.  d i  t ' l i '  r 'cr r t  prr l  icnts.

Thc  HR/RAST ra t i o  was  ob ta incd  by  d i v i c l i ng  thc

anloyl l t  t l l '  tnaxi l l la l  h istarninc rc lcasc as cxprcssccl  in pcr-

, 'Gi f ì  of  l ) r .  . lohn I : .  Pikc.  Thc Upjohn Company'  Kalanrazoo'

M ich .
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centagc of  tota l  lcukocl ' tc  h istar l inc by thc scmn-r  spcci f ìc
IgE, col tccrr t rat ion as cxprcsscd in pcrccntagc of  the conccn-

trat ion in thc poolcd rc l 'crencc scra.

RESULTS

The maximal amounts of histaminc released fron-t
leukocytes on ant igcn ic  s t imulat ion,  the ragweed-
spec i f ìc  serum IgE leve ls ,  HR/RAST rat io ,  and PGE
leve ls  in  the supernatants  o f  cu l tured leukocytes in  l5
asthmatic patients are shown in Table I.  Since the
amounts of PGs spontaneously released from thc
b lood ce l ls  o f  d i f ferent  ind iv idua ls  d is tnbute more
normal ly  on logar i thrn ic  sca le , ra  the mean PGE re-
lease in  d i f ferent  groups (5 .8  ng PGBr cqu iva lent /
5 x l0u cel ls/day) was calculated f iom log-converted
values.  The re la t ionsh ip  among the observed va lues
was stat ist ical ly analyzed and the results are summa-
rized in Table II .

The maximal histamine release did not corrclate
wi th  serum ragwced-spec i f ic  IgE leve ls  (RAST),  but
i t  d id  have a s ta t is t ica l ly  s ign i f icant  inverse corre la-
t ion wi th  PGE re leasc (Table  l l ,  A) .  The HR/RAST
ratio correlated with thc histantinc release and had an
inverse corre la t ion wi th  spec i f ic  scrurn lgE ant ibody
levels. For the total gmup, thc PGE release did nclt
show a s ign i f icant  re la t ionsh ip  ro  HR/RAST on
Spearman's  rank order  analys is .  However ,  when the
data were analyzed on the basis of high (above mcan)
and low (below mean) PGE release, there was an
impor tant  observat ion (Table  I I ,  B) .  H igh PGE re-
leasers wcre fbund to havc signif icantly lower HR/
RAST rat ios  and maximal  h is tamine re lease than thc
low PGE re leasers .

Gencra l ly ,  the addi t ion o f  ASA s ign i f icant ly  en-
hanced the h is taminc re lease and s imul taneous ly  ìn-

[bj:g_q j9!1r_:Lq_T"1l P*9F ,Xtbgli' As shown in
I ' rg. I ,  ! !eI:  was a dose-related inhib-i t ig! Fy 4$-A of

ICE pfdly: i i , rn à.c.rmpaniecl by a proporrionarc en-
hanccme nt  o f ' thc  maxin ta l  antount  o f  ant igen- induced
his tamine rc lcasc.  As cxcntp l i f ìcd by thc  fwr t  rcpre-
scntat ivc  c i tses shown in  thc  1 ìgurc ,  thc  c lose-rc la ted
pat terns o f  thc  rcsponsc in  PGE synthcs is  and h is-
tamine re lcase to  thc  in  v i t ro  adnr in is t ra t ion o f  ASA
showed sorne variat ion among thc ccl ls front dif fèrcnt
pat ients .  Howevcr ,  therc  a lways was an invcrsc re-
la t ionsh ip  betwecn thc changes in  PG synthcs is  and
his taminc rc lease.

Tablc  I I I  shows the c f fèc ts  o f  250 pg lml  o f  ASA
on basal  net  to ta l  PGE product ion and h is tamine rc-
leasc in  thc  b lood ce l ls  f ' rom l -5  asthrnat ic  pat icnts .
The  adc l i t i on  o l 'ASA  caused  a  s ta t i s t i ca l l y  s i gn i f ì can t
clecrease in PGE pnlduction f ionr a tncan of 0.1ì ng
PGBr  cc lL r i va l cn t  w i t hou t  ASA to  0 .5  ng  w i t h  ASA.
Thc sanrc  dosc (2-50 g.g /nr l )  o f -  ASA a lso causcd a
s ta t i s t i ca l l v  s i sn i f ì can t  i nc r casc  i n  t hc  n tax i r na l  h i s -
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f CHANGE IN PGE SYNTHESIS

F lG.  2 .  The  re la t i onsh ip  be tween  the  change  in  PGE syn -
t h e s í s  a n d  t h e  c h a n g e  i n  h i s t a m i n e  r e l e a s e  c a u s e d  b y  t h e
add i t i on  o f  250  pg lm l  o f  ASA.  Th is  se t  o f  pa t ien ts  was
d i f fe ren t  f rom tha t  s tud ied  in  Tab le  L  The  change  in  PGE

syn thes is  as  de tec ted  in  the  to ta l  ce l l  suspens ion  i s  shown
in  pe rcen t  o f  base l i ne  leve l  i n  the  absence  o f  ASA in  the
med ium.  The  change  in  h i s tamine  re lease  i s  exp ressed  in

abso lu te  d i f f e rence  in  pe rcen t  h i s tamine  re lease  va lue
because  ce r ta in  pa t ien ts  fa i l ed  to  re lease  (0%)  in  the  ab -
sence of  ASA.

tamine re lease f rom a mean of  247o to34o/o.  In cer la in

cases , 250 pglml of ASA inhibited histamine release

and also caused enhancement of PGE, production (Ta-

b le  I I I ) .  A l though in  these cxper iments  thc  cont ro l

PGE production and histamine release showed no cor-

relat ion with each other on either nonparametric cor-

relat ion analysis or on comparison of subgroups (Ta-

ble IV), the changes in the basal total PGE production

by the cel ls was inversely proport ional to the changes

in  maximal  h is tamine re lease upon the in  v i t ro  admin-

is t ra t ion o f  ASA (F ig .  2) .

DISCUSSION

The PGE, assay measures both PGEI and PGE2. In

addi t ion to  PGB,  conver ted f rom PGEr in  the sample,

the ant i -PGB1 ant ibod ies used can b ind PGB,  which

is formed from PGE2 on dehydration. Thus, bascd on

the cross-reactivi ty data describcd above , approxi-

mate ly  6  t imes as much PGE,  as the PGEr lcvc ls

measured could  havc bcen prcscnt  in  thc  spcc imcn.

Bo th  PGEI  and  PGE2  s t rong l y  i nh ib i t  t hc  an t i gcn -

inc luced h is taminc rc lcasc f r r l rn  huntan leukt rcy tes in

v i tn l  and arc  cqr - ra l ly  c f fcc t ivc  in  th is  funct ion. ' r  
' l 'hus,

the prcscnt  PGH assay sccrns to  bc va l id  in  s tudy in t

the ro lc  o f  PGIr  in  thc  h is tar r t inc  rc lcasc rc i tc t ion.

A l t hough  an t i gcn - i nduccd  h i s ta rn inc  r c l case  i s  bc -

l ieved to  rcprescnt  thc  rc lcasc o f  in t race l lu lar ly  s torcd

preformed h is tar r i inc ,  thc  PG re lcasc is  the rcsu l t  o l '

s yn thes i s  by  t hc  cc l l s . '  A l t hough  a  PGE- rne tabo l i z i ng

cnzyme was not  prcscnt  in  thc  nrcd ium,  thc  re  leascd

PG rn ight  rc -e  n tcr  thc  cc l ls  and bc inact ivated by any

spcc i f ic  ce l lu lar  cnzyn les.  Thus,  thc  PGE levc ls  ob-

servcd in  the cu l turc  supcrnatants  or  to ta l  ce l l  suspcn-

s ion probably  rc f lec t  the net  PGE product ion in  the

rvho l c  cc l l  suspcns ion .
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TABLE l l l .  Ef fect  of  acetylsal icyl ic acid (ASA) on basel ine total  prostaglandin E (PGE) product ion

and ant igen- induced histamine release by leukocytes in Tyrode-gelat in medium

PGE productiont Histamine release (o/o)t

Patient* Gontrol$
ASA,

250p9/ml Differencell Gontrol
ASA,

250p9/ml Differencell

I

2
J

4
5
ó
7
8
9

l 0
l l

t 2
l 3
l 4
l 5

Mean

I A
l . +

l . l
0 . 77
l . l
l . l
0 . 5 3
0 . 5 s
1 . 5
1 . 0
0.60
0 . 8 3
0.96
0.ó0
0.48
0.46

0.8Í

0 .28
0 . 3 9
0 . 5 3
0 . 5  l
0.49
0.69
0 . 7 3
0.50
0 . 5 1
0.64
0.25
0.69
t . 2
0.90
0 . 3 s

0.5 f

- l . l

-0.1
-0.24
- 0 . 6
- 0 . 6

+ 0 . l 6
+ 0 . 1 8
-  1 . 0
- 0 . 5

+0.04
- 0 . 5 8
-0.21

+ 0 . 6
+0.42
- 0 . 1 1

- 0 . 3 x *

82
22
A ^ l
+ L

l 3
100

a-)
78
5 l

.t

0
l l

42
0

I A
l î

52
1 ^^)+

+ 1 5
r î î

+ l J

+ 1 3
+ 3 3

r î

+ 1 2
+ 1 9
+ l
- 8

+ 8
+ 8
- 9

+ l
+ 3 0

+ l l f i

67
0

29
0

67
I

66
32
2
8

. A
J +

9
l 3
22
1 A
L +

*The patient group is not the same as the group shown in Table I'

fPGBl equivalent ng/ml of whole leukocyte suspension in Tyrode-gelatin/0'4 hr.

{Maximal release by optimal concentration of antigen, Vc of total cellular level'

$ NaCl isoosmolar as 250 pglml of ASA.

l l tASAl minus Icontro l ] .
f Mean from log-converted values.
x*p (  0.05,  paired t  test .

t t p  <  0 . 0 1 .

The amounts of PGE detected in the present exper-

iments.  wi th a mean value of  0.81 ng PGBr

equivalent lml (2.4 x l0-s M) would be expected to

inhibit the histamine release even when administcred

exogenously. Significant inhibit ion (207a to 557c) of

leukocyte histamine release has been reported at

3 x l0-e M of  PGE, the 507o inhibi t ion dose ranging

from less than 3 x lO-s M.;r
The specific cell source of the PGE measured in

this study is not known. The eosinophil 'derived inhib-

itor (EDI) has been identif ied as PGE' and shown ttr

be released from human eosinophil leukocytes.r: '

Thrombocytes which are prescnt in the white blood

cell preparation may contribute to the observed PGE'

production since they normally release PGs during

the clotting process ' t Thc polymorphonucìear

granulocytes16 and lymphocyteslT may also produce

signi f icant amounts of  PGs. Since no nucleated

human or other mammalian cells have been reported

to have failed to produce PGs, it seems very l ikely

that the human basophi ls may also produce PGs. In

support of this speculation is the finding that the

peritoneal mast cells of rat produced a PG-like sub-

stance along with the slow-reacting substance of

anaphylaxis and histamine on exposure to compclund

4g lg0 .  r f '

Only a minute amount of PGE intracel lularly ap-

pears necessary for inhibit ing the histamine release

reaction. An excess of PGE would overf low into and

is measured in the cel l  medium. It  is also important tr l

note that interaction of PGE with basophils after an-

t igenic st imulat ion is ineffect ive for inhibit ing his-

tamine re lease. re  Thus,  any PGE re leased by the

basophi ls  dur ing ant igen ic  s t imulat ion would have no

role in regulat ing the ongoing histamine releasc reac-

t ion.  S imul taneous measurements  t l f  PGE and h is-

tamine fo l lowing ant igen ic  s t imulat ion therc f ì r rc

would not  prov ic le  an accuratc  n lcans t l f  asse ss ing the

re la t i onsh ip  o f  t hese  two  ascn ts .

The prcsent  s tudy rcvealed an invcrse cc l r re la t ion

between the PGE product ion by cu l tured leukocytes

anc l  rnax imal  h is tamine re leasc (Table  I I ) .  We wanted

to fur ther  e  xp lore th is  rc la t ionsh ip '  A l though e levated

serum-spec i f ic  IgE,  is  assoc ia tcd wi th  leukocyte h is-

tamine re lease,20 the quant i ta t ive cor re la t ion between

the two parameters  has not  a lways been s ign i f icant ' r2 '
r : r '  2 r  l t  has been suggcsted that  thc  respons ivencss of

sensit ized leukocytes to antigens for histaminc release

may be depenclent on other factors in addit ion ttr

specif ic-serum IgE levels2r 21 The fol lowing factors

might affect the relat ionship between histamine re-

lease and spec i f ic  IgE leve ls  (HR/RAST rat io) :  ( l )
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TABLE lV. Relat ionship between
by leukocytes in Tyrode-gelat in

Role of  prostaglandin E in histamine release 365

h is tamine re lease and base l ine  pros tag land in  E  (PGE)  produc t ion

m e d i u m *

Histamine release and PGE production
(Spearman's correlation test,f Rs : +0.12, NSI)

PGE production (high vs low PGE producers) Mean maximal histamine release (7")

> 0 . 8 1 S  ( n  :  8 )
< 0 . 8 1  ( n  :  7 )

Difference

27
z5

27o (NS, t  test)

*The data in Table Il l were analyzed.

tColton, T.: Statistics in medicine, Boston, l9'74,Little, Brown & Co.

f Statistically insignificant (p > 0.05).

$PGB, equivalent ng/ml cell suspension/Q.4 hr, mean from log-converted values

There is nonlinearity of the relationship between HR

and RAST, e.g. ,  i f  HR which cannot be higher than
the value of 1007c should be compared with RAST

which can be without a theoretic upper l imit, patients

with extremely high RAST would have a relatively
low HR/RAST even i f  they had maximal (  1007o) HR.
(2) Any physicochemical anomaly of the specific lgE

molecule might cause a loss of biological activity in

IgE-mediated reactions. (3) The affinity between

specific IgE and antigen might be important in

influencing the basophil-stimulating capacity of the

antigen-antibody complex. (4) The affinity between

specific lgE and basophil receptor might also be im-

portant.to (5) IgE antibodies with other specificit ies

might block basophil receptors." (6) The biochemical

conditions (reactivity or responsiveness) of basophil

leukocytes may determine the amount of histamine

released upon antigen-antibody interaction on their

cell surfac e .2t '  21

In this study, histamine release and serum IgE were

compared in rclationship to PGE production which

would inf luence the biochemical  condi t ion of  the

leukocytc. Patients with high PGE re lcase were found

to have signi f icant ly lower nlaximal histanr inc rc le i tsc

than pat ients wi th low PGE rclcasc.  Furthcrrnorc,

these high PGE releascrs have rc lat ivcly low or no

leukocyte histarnine release in facc of signifìcant

amounts of  spcci f ìc scrum lgE (cxpresscd as low

HR/RAST rat io) .  Pat ients wi th relat ively greatcr hrs-

tamine release in relat ionship to scruln IgE ant ibody

levels (a higher HR/RAST rat io)  had lower PGE re-

le  ase .
Based on the general ly inverse relat ionship ob-

served betwecn PGE relcase and histamine releasc,

we hypothesized that PGE synthesized by certain or

al l  subgroups of  the whi te blood cel ls may be an

active regulator of the in vitro histamine release reac-

t ion in the human basophi l  leukocyte.  This hypothesis

was strongly supported by the result of further exper-

iments wi th the use of  ASA, a wel l -known PG syn-

thesis inhibitor26 which signif icantly inhibited PGE

synthesis also in the present experimental system in

which the leukocytes of different asthmatic patients

were studiect. The inhibit ion of PGE synthesis was

accompanied by a signif icant enhancement of his-

tamine re lease under  ident ica l  condi t ions in  the same

experiments. Furthermore, the degree of the PGE

synthes is  inh ib i t ion and the degree of  the h is tamine

release enhancement in dif ferent patients showed

statist ical ly signif icant posit ive correlat ion.

Asthmatic patients sensit ive to ASA are also

known to be sensit ive to other nonsteroidal anti-

inf lammatory agents.27 ASA idiosyncrasy of this type

has been speculated to be due to the inhibit ion of PG

synthes is  by ingested ASA.28 Reduced PGE produc-

t ion may adversely affect lung function i f  PGE, a

bronchodilator,a normally acts on bronchial smooth

musc les to  cont ro l  the musc lc  tone.28 However ,  i t  a lso

seems reasonablc  to  assunte that  thc  ASA- induced

reduction of PGE, synthesis and consequent -!9!t  gf

PGE inhibit ion of mediator release reaction may be at

ncratic rcactions tcr

A S A .

Al though the basal  PGE rc lease by the cu l turcc l

lcukocytcs hac l  s ign i f icant  invcrse c t l r rc : la t i t ln  wi th

h is tarn ine rc lcasc,  thc  basal  to ta l  PGE pr t lduct ion dur-

ing 2-5-min incubat ion d id  not  show s ign i f icant  re la-

t ion to  cont ro l  h is taminc rc lcasc in  thc  above -

rncnt ioncc l  cxpcr inrcnts  c les igncd t t l  dcmi lns t ra tc  thc :

c f fcc t  o f  ASA.  Thc lcukocytc  cu l turc ,  w i th  f rcsh

medium rep lac ing thc o ld  cvcry  24 hr .  Inay havc

ni inirnizccl any cffccts t l f  nrcdications which st lme t l l '

the pat ients  had bccn tak ing ora l ly  unt i l  48 hr  pr ior  to

the starl  ol '  thc cxperiments. The incubation fbr 2.5

min in  Tyrodc-ge la t in  may not  have a l lowed the

leukocytes cither t t t  recttvcr from any drug effècts or

to  nretabol ica l ly  cqu i l ib ra tc  thcmselves in  the ncw

rnedium.  Moreover ,  i t  should  be noted that  cvcn

though th is  par t icu lar  c t t r rc la t ion betwecn the two pa-

rametcrs  (h is tamine re  leasc and basal  PGE product ion
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during 25-min incubation in Tyrode-gelatin medium)
failed to be significant, studies with ASA in this ex-
periment supported findings of the other experiments.

The degree clf  correlat ion between PGE synthesis
and histamine release general ly may be inf luenced not
only by technical variat ion of measurements but also
other factors such as beta adrenergic and membrane
adenosine-5'-tr iphosphatase activi t ies,2e' 30 which
might also regulate the mediator release reaction.
These possibi l i t ies are currently under investigation in
our laboratories.

Authors' note added in proof

A recent paper (Conroy et al. :  J. IrrruuNor_. l l8:1317,
1977) showed that leukocytes from donors having approxi-
mately the same cell-bound IgE concentration varied widely
in their sensitivity to anti-IgE for histamine release. The
importance of the responsiveness of the cells to antigen
stimulation thus seems further supported.
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