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A b s t r a c t - - W h e n  the tridecamer component of compound 48/80 (Fraction D, Fr.D), a Ca>-dependent 
histamine releaser, was incubated with rat mast cells that had been prelabeled with [3:p]phosphate, 
[~H]inositol or [~H]glycerol, it induced a rapid decrease in [~:PJphosphatidylinositol-4,5-bisphosphate 
(PIP:) followed by increases of [3H]inositol-l,4,5-trisphosphate (Ins P3) and [~H]diacylglycerol during 
the i0 sec prior to detectable histamine release. Fr.D-induced changes of the metabolism of these 
compounds occurred even in the absence of Ca >,  but to a lesser extent than in the presence of Ca:-. 
In contrast, the accumulation of [3H]arachidonic acid into phosphatidylcholine (PC), phosphat- 
idylinositol (PI) and phosphatidic acid (PA) in [3HJarachidonic acid-prelabeled mast cells was Ca z-- 
dependently stimulated by Fr.D with a concomitant decrease in [3H]phophatidylethanolamine (PE). 
These Ca>-dependent changes in PC and PE were not observed in mast cells preloaded with 
[32p]phosphate, while [3zP]PI and [32p]PA increased Ca-'- independently. Fr.D also increased 4SCaZ- 
uptake by mast cells within 5 sec after the stimulation. These results indicate that Fr.D binding to mast 
cell Ca:- independently induces rapid changes of PI cycle-related metabolism of plasma membrane 
components, while it also induces Ca2--dependent accumulation of arachidonic acid into PC, PI and 
PA in association with the decrease of PE, which may be important during the latent period prior to 
the CaZ-dependent release of histamine from Fr.D-stimulated mast cells. 

We previously repor ted  that compound  48/80 
(compd 48,/80) comprises several oligomers,  which 
differ in the Ca 2- requi rement  for histamine release 
from rat mast cells [1] and in the characteristics of 
binding to the cells [2]. The t r idecamer  of compd 
48/80 (Fraction D, Fr .D) ,  the most potent  Ca > -  
dependent  histamine releasing component ,  binds to 
mast cell Ca x+ independently.  Both the binding and 
subsequent  histamine-releasing activities of Fr .D are 
partially suppressed by the prior t rea tment  of the 
mast cells with dini t rophenylated (DNP)-ascaris  anti- 
serum [1, 2], indicating a partial sharing of binding 
sites of Fr .D with IgE antiserum. Al though the exact 
mechanism of histamine release from mast cells has 
not  been fully clarified, it has been suggested that 
changes in plasma membrane  phosphatidylinositol 
metabol ism as well as in Ca :+ influx are required to 
trigger the histamine release induced by DNP-ascaris 
antiserum [3] and also that by compd 48/80 [4]. Since 
in the absence of Ca- '- ,  Fr .D binds to mast cells 
without causing detectable  histamine release, in the 
present study we utilized Fr .D to investigate 
phospholipid metabol ism during the postreceptor-  
ligand binding reaction in relation to the Ca2--depen - 
dent histamine release from mast cells. 

* Author to whom all correspondence should be 
addressed. 

MATERIALS AND METHODS 

Preparation o f  mast cells and Fr.D of  compd 48/80 

Mast cells were collected from peritoneal cavity 
fluid of male Wistar rats (300-350g) and con- 
centrated by Ficoll density gradient centrifugation to 
90--98% purity as described elsewhere [5]. The cells 
were suspended in the mast cell medium without 
(MCM) or with phosphate (MCM-P)  [150 mM NaCI, 
3.7 mM KC1, 1 mM CaC12, 5.55 mM glucose, 5 mM 
sodium phosphate ,  1 mM piperazine-N,N'-bis(2-  
ethanesulfonic acid) (PIPES) and 1 mg/ml  bovine 
serum albumin (BSA),  pH 6.8] [6]. The cell number  
and cell viability were determined as described pre- 
viously [7]. The synthesis of compd 48/80 and frac- 
t ionation of Fr .D from the mixture of various oli- 
gomers were per formed as described in a previous 
paper [1]. 

Histamine release assay 

Mast cells (0.5 × 105 cells), suspended in 1 ml of 
MCM-P containing Ca 2- or no Ca 2" , were incubated 
with Fr .D (0.3 !~g/l(/ul) for up to 1 min at 37 °. The 
reaction was terminated by cooling the mixture in an 
ice-bath. After  centrifugation at 280g for 1 rain, 
histamine released into the supernatant  fraction was 
assayed by the method of Shore et al. [8] and expres- 
sed as a percentage of the total histamine content  of 
the ceils, which was determined after extraction with 
2 . 2 ~  (final concentrat ion)  HCIO4. 
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(Tah'ilon .flux assay 

Mast cells (3 x IIY ~ cells) were suspended at 0 ° in 
0.5 ml of a HEPES medium, which contained If) mM 
4-(2-hydroxyethyl)- l-piperazine-ethanesulfonic acid 
(HEPES), 137mM NaC1, 4.15mM KC1, 0.9mM 
CaCI~ and 1.05 mM MgCI2, pH 7.4. and then incu- 
bated-with 4>CaC12 (40 HCi) at 37 ° for 30 min. Then 
the active oligomer of compd 48/8/) (0.15 !~g m 5 ul) 
or the vehicle was added, and the reaction mixture 
was further incubated at 37 ° for 5 sec. The cell sus- 
pension was filtered through HAWP 0.45 um Mil- 
lipore filters, which were immediately rinsed three 
times with 2 ml of Ca>-free Locke solution ( 137 mM 
NaCI + 4.15 mM KC1) containing 2 mM ethylene 
glycol bis(fi-aminoethyl ether)-N,N,N'.N'-ietra- 
acetic acid (EGTA) and 3 mM LaCI 3 to remove 
surface-bound Ca e+, for estimation of the intra- 
cellular Ca :+ uptake as described previously [7]. 

Preparation and incubation of[32p]-, [ 3H ]arachidonic 
acid-, [3H]glycerol- or [3H]inositol-prelabeled mast 
cells 

Mast cells ((t.5-1.5 × 10: cells) were washed three 
times with 2ml of MCM-P or MCM (for [32p]_ 
labeled cells), resuspended in the same medium 
(1 ml) and incubated at 37 ° with [3ep]phosphate 
(20011Ci/ml) or [3Hlarachidonic acid (20uCi/ml 
BSA-free MCM-P) for 30 rain, or with [3H]glycerol 
(100FtCi/ml) or [3H]myo-inositol (4(t!lCi/ml) for 
60 rain. and then washed three times with MCM-P 
(2 ml). Aliquots (0.2 ml) of each washed prelabeled 
cell suspension were then transferred to incubation 
tubes containing the medium with Ca > or no Ca-'+ 
and pre-warmed at 37 ° for 5 rain. Reactions wcre 
then initiated by blowing in Fr.D (0.06 ug in 2 !d) 
from a 5-M graduated capillar} to the mixture and 
terminated at 2-sec intervals by adding an ice-cold 
lipid extraction mixture (ll.7ml), consisting of 
chloroform/methanol/conc. HC1 (1110/21)(12, by 
vol.) containing 10!tM 2.6-ditertiarv butvl--f- 
methylphenol to prevent the oxidation of lipids (a 
team of two trained people can manipulate these 
rapid procedures easily with more than 90q repro- 
ducibility). Then to the extraction mixture were 
added chloroform ((I.2 ml) and 2 M KCI (0.2 ml) [9], 
and Folch's diphosphoinositide fraction [10], phos- 
phatidylinositol (PI) and phosphatidic acid (PA) as 
carriers, and the mixture was shaken vigorously, for 
1 rain. The lower organic phase was separated by 
centrifugation at 1000g for 5 rain at 4 ,  and thc 
aqueous phase was washed once ~ith chhu-ofornl 
({i.Sml). The conlbined lower phases were evap- 
orated to dryness at room tempcrature under a nitro- 
gen stream, and the residue was dissolved in CltCI~, 
methanol (2,"1. x'~) (0.1 ii11). Phospholipids were 
separated by thin-hirer chromatograph x (TLC) on 
Silica gel G plates impregnated with l C7 potassium 
oxalate containing 2raM EGTA with ('ttCI~, 
methanol/4N NH4OIt (45/35,'1(I, by ~ol.) as the 
developing solvent. 

Neutral lipids and fatt\ acids ~crc scparated by 

TL(" on Silica gel (i with [igrom/diethyl ether/acetic 
acid (50/50/1, by vol. ) after adding 1,2-diacylglycerol 
and arachidonic acid as carriers [11]. Lipids were 
visualized wi th  iodine x apor ,  scraped from the plates. 

and counted in 11.5c:; 2,5-diphcnyloxazole (PPO) in 
toluene (8 ml). 

13Hllnositol phosphates were assayed by thc modi- 
fied method of Downes and Michell [12]. Mast cells 
(2 × 1{) v ceils) prelabeled with [3H]myo-inositol were 
washed three times with MCM-P (2 ml) with or with- 
out Ca > ,  and then resuspended m the same medium 
(3 ml). Aliquots (0.2 ml) of the cell suspension were 
incubated with Fr.D (().{16,~g in 2.ul) for several 
seconds at 37 °. The reaction was terminated by add- 
ing ice-cold l()C) trichloroacetic acid ((L2nlf) and 
cooling on ice for 1() min. After vigorous shaking for 
30 sec. the samples were centrifuged tit l()l)0 !,, tit 4 
for 5 mm, The supernatant fractions were removed. 
neutralized with NaOH, diluted to 5 ml with water 
and then loaded on small cohmms of Dowcx 1 ~ S 
(20(1.400 mesh. formate form. 0.5 ml). lnositol phos- 
phates were eluted successively with water (5 nil). 
5mM disodium tetraborate + 60 mM sodium for- 
mate (5 ml), 5 mM disodium tetraborate + 1811 mM 
sodium formate (8 nil). {!.1 M formic acid + 11.4 M 
ammonium formate (8 ml). and {1.1 M formic acid 
+ 1M ammonium formate 18ml) as described b~ 
Thomas et al. [13], Aliquots of each fraction were 
counted in 0.5G PPO dissoked m 33G Triton X- 
100 in toluene (8 ml). Inositol-1,4-bisphosphate (Ins 
P2) and inositol-l,4,5-trisphosphates (Ins P3) were 
identified by co-chromatography of the [3:p]-labeled 
Ins P2 and Ins P3, which were prepared from eryth- 
rocyte plasma membranes according to the pro- 
cedure of Downes and Michell [12]. 

Chemicals 

The chemicals used were obtained I:rom thc fol- 
lowing sources: phosphatidylcholine (PC), pho- 
sphatid,vlethanolamme (PE) and BSA (fraction V). 
Sigma Chemical Co. (St. Louis. MO, U.S.A.I: 
Dowex I x  8, Dow Chemical Co. (Midland. MI, 
U.S.A.): PPO, Triton X-100 and arachidonic acid, 
Nakarai Pure Chemicals (Kvoto. Japan): PIPES, 
EGTA and HEPES. Do)in Laboratories (Kuma- 
moto, Japan): PA, PI and 1,2-diacylglycerol, Serdarv 
Research Laboratories Inc. (I..ondon, Ontario, 
Canada): Siliga gel G plates (2(I :* 20cm. 250!ml 
layer), Schleicher & Schtill Gmbtt  {Dasel, West 
German}.): [2(n)--~tt[glvcerol (500 mCi 'mmole)and 
[5 ,6 ,8 ,9 ,11 .  12. 14,15-3H]arachidonic acid (8(t- 
12/) Ci/mmole), Amersham-Searle (Amersham, 
England): [3:P]orthophosphate (carrier free, 24 Ci/ 
ml) in HCI water. Institute for Japan-Atomic Energy 
(Tokyo, Japan): and myo-[2-)H(N)]inositol ( 16.5 Ci/ 
mmole) and 45CaC12 (40-50 Ci/g calcium). Ne~x Eng- 
land Nuclear (Boston. MA, U.S.A.). Phosphati- 
d.xlinositol-4-monophosphate (PIP) and phosphati- 
dylmositol-4,5-bisphosphate (PiPet were prepared 
by the method of Folch [10]. Other chenficals of 
reagent grade were obtained commcrciall\. 

RESt'I/IS 

l.amnt period / ( .  Fr.l)-mduccd /li,~m.lmC reh'ase 
/)'ore mast ccll~' 

As shown in Fig. 1, a latent period of about l{)sec 
before detectable histamine releasc from Fr.D- 
stimulated mast cells was observed in the presence 



Effect of tridecamer of compd 48/80 on phospholipid metabolism 3741 

3O 

~. 20 

' ~  1 0  

a~ 0 
1'0 2'0 3b 6'0 ~ 1--~0 

Time ( sec )  

Fig. 1. Time course of Fr.D-induced histamine release 
from mast cells. Aliquots (1 ml) of a mast cell suspension 
(0.5 × 10 ~ cells), that has been preincubated with ( ~ )  
or without ( - - O - - )  Ca 2- for 5 min at 37°, were incubated 
with F r D  (0.3 L~g in 10 ld) for the indicated times. Then 
the histamine released in the supernatant fraction was 
assayed as described in the text. Each value represents the 
mean value _+ S.E. for three determinations. Similar results 
were obtained for three more experiments of the same 

design. The absolute value of 100% is: 0.82 #g. 

of Ca n+, On  the  o the r  hand ,  F r .D  did not  induce 
h i s tamine  release in the  absence  of Ca 2+ . 

Effect of Ft. D on phospholipid metabolism of mast 
cells 

Polyphosphoinositides. Dur ing  this la tent  per iod,  
within 2-4  sec af ter  the  addi t ion  of F r .D  in the pres- 
ence of Ca > ,  [32p]PIP2 in mast  cells substant ia l ly  
decreased  to the lowest  level and  then  increased  to 
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Fig. 2. Effect of Fr.D on polyphosphoinositide metabolism. 
Aliquots (0.2 ml) of a [32p]-labeled mast cell suspension 
(6.0 × 105 cells) were preincubated with (---0---) or without 
(- -@- -) Ca 2- at 37 ° for 5 min. The reactions were initiated 
by adding Fr.D (0.06 ug in 2 #1) and terminated at 2-sec 
intervals by adding 0.7 ml of an ice-cold lipid extraction 
mixture. The extracted lipids were analyzed as described 
in the text. Each point represents the mean value _+ S.E. 
for three determinations. Similar results were obtained for 
three more experiments of the same design. Statistical 

significance: (*) P < 0.05 and (**) P < 0.01. 
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Fig. 3. Effect of Fr.D on the formation of inositol phos- 
phates. Aliquots (0.2 ml) of a [3H]inositol-labeled mast 
cell suspension (1.1 x 10 ~ cells) were preincubated with 
( ~ )  or without ( - - (2)- - )  Ca:- at 37 ° for 5 min. The 
reactions were initiated by adding Fr.D (0.06 ug in 2 ul) 
and terminated at 2-sec intervals by adding 0.2 ml of ice- 
cold 10% trichloroacetic acid. [3HlInositol phosphates were 
analyzed as described in the text. Each point represents 
the mean value -+ S.E. for three determinations. Similar 
results were obtained for three more experiments of the 
same design. Statistical significance: (*) P < 0.02 and (**) 

' P <  0.01. 

the original ,  uns t imula ted  level (Fig. 2A) ,  p robab ly  
due to increased  resynthesis  of [32p]PIP 2. The  Fr .D-  
induced  reduc t ion  of [3:p]PIP2 in mast  cells occurred  
even in the  absence  of Ca 2. but  to a lesser extent  
than in the  presence  of Ca 2÷. On  the  o ther  hand ,  
there  was no significant change in the  level of 
[32p]PIP dur ing  the la ten t  pe r iod  (Fig. 2B). The  t ime 
course of [32p]PIP 2 b r e a k d o w n  coincided with tha t  
of the  spike increase  and  subsequen t  decrease  in 
[3H] Ins P3 (Fig. 3C), but  not  with the change in the 
level of [3H] inos i to l - l -phospha te  (Ins P) (Fig. 3A) ,  
assayed in the presence  of Li ÷. [3H]Ins P3 rapidly 
decreased  within the next  few seconds with a con- 
comi tan t  accumula t ion  of [3H]Ins P2 (Fig. 3B) until  
the  ini t ia t ion of h i s tamine  release.  

Diao, lglycerol. The amoun t s  of [3H]arachidonic 
acid- or [3H]glycerol- labeled diacylglycerol sig- 
nificantly increased within 4 sec af ter  the addi t ion of 
F r .D  to the cells in the presence  or absence  of Ca ?+, 
and  then  rapidly decreased  to the original levels 
dur ing  the fol lowing 4 sec (Fig. 4). 

Other phospholipids. In [~HIarachidonic acid- 
labeled mast  cells, m a r k e d  increases in the radio- 
activit ies of the PA.  Pl and PC fractions,  in cont ras t  
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Fig. 4. Effect of Fr .D on diacylglycerol metabolism. Aliquots (0.2 ml) of a [3H]arachidonic acid- or 
[3H]glycerol-labeled mast  cell suspension (9 x 10 ~ cells) were preincubated for 5 min with ( ~ )  or 
without ( - -C_)--)  Ca : -  at 37L The reactions were initiated by adding Fr.D (0.06 #g in 2ul )  and 
terminated at 2-see intervals by adding the lipid extraction mixture. The extracted lipids were analyzed 
as described in the text. Each point represents  the mean  value +- S.E. for three determinations.  Similar 
results were obtained for three more exper iments  of the same design. Statistical significance: 

(*) P < 0.05. 

to the decrease in radioactivity in the PE fraction, 
occurred within 2 sec after Fr .D- induced stimulation 
of mast cells in the presence of Ca ~ , but not in 
the absence of Ca 2+ (Fig. 5). On the other  hand, 

[32P]radioactivity in the PA and PI fractions of [32p]_ 
labeled mast cells rapidly increased both in the pres- 
ence and absence of ~* Ca ~ , while that in the PC and 
PE fractions practically did not  change (Fig. 6). 
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Fig. 5. Effect of Fr.D on ] ~tt]arachidonic acid-labeled PA, PI. PC and PE metabolism. Aliquots (0.2 ml) 
of a [~H]arachidonic acid-labeled mast  cell suspension ((~ × 10 s cells) were preincubated with ( - - 0 - - )  
or withou'; ( -~ ~ ) - - )  Ca:" at 37 c Ior 5 rain. The reactions were initiated by adding Fr.D (0,06 ug in 2 ul) 
and terminated at 2-see intervals by adding the lipid extraction mixture. The extracted lipids were 
analyzed as described in the tcxt. Each point represents  the mean value + S.E. for three determinations.  
Similar results wcrc obtained for threc more exper iments  of the same design. Statistical significance: 

(*) P < 0.(}5 and (~*) P < 0.01. 
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Fig. 6. Effect of Fr.D on [32p]-labeled PA, PI, PC and PE metabolism. All the experimental conditions 
and symbols used are the same as in the legend to Fig. 5, except for the use of [32p]-labeled mast cells 
in place of [3H]arachidonic acid-labeled cells. Each point represents the mean value _+ S.E. for three 
determinations. Similar results were obtained for three more experiments of the same design. Statistical 

significance: (*) P < 0.05 and (**) P < (/.01. 

Effect of Fr.D on 45Ca2+ influx 
F r . D  d o s e - d e p e n d e n t l y  s t imula ted  the  incor- 

pora t ion  of 45Ca2+ in to  mast  cells dur ing  a 5-sec 

Table 1. Effect of Fr.D on aSCa2- uptake of mast cells 

Fr.D Temperature Calcium 
(~g) (°C) (nmoles/lO 6 cells) 

0 37 3.08 +- 0.29 
0 3.14 -+ 0.33 

0.05 37 3.35 -+ 0.19 
0 ND* 

0.1 37 4.14 _+ 0.27 
(I ND 

0.3 37 6.22 +- 0.30+ 
0 3.43 -+ 0.22 

0.5 37 7.12 -+ 0.12+ 
0 3.52 -+ 0.20 

Mast cells (2.4 x 106cells/0.5ml) that had been pre- 
loaded with 4SCaCI2 were incubated with each of the indi- 
cated amounts of Fr.D in HEPES medium at 37 ° or 0 ° 
for 1 rain. After incubation, aliquots (100 ul) of the cell 
suspensions were filtered and counted as described in the 
text. Each value represents the mean _+ S.E. for three 
samples. 

* Not determined. 
+ Statistical significance, P < 0.05. 

incuba t ion  at 37 ° but  not  at 0 ° (Table  1). These  
results  suggest  tha t  the  ent ry  of 4SCa:+ into the  
in t racel lu lar  c o m p a r t m e n t  is re la ted  to the  temp-  
e r a t u r e - d e p e n d e n t  h i s tamine  re leas ing response  
induced  by Fr .D  but  not  to the  t empera tu re - inde -  
p e n d e n t  b inding of F r .D  to the  cells [2]. 

DISCUSSION 

The  p resen t  results  show that  F r .D ,  the  most  
po ten t  C a : + - d e p e n d e n t  h i s tamine  releasing com- 
p o n e n t  of compd  48/80 [1], induced  rapid PIP2- 
b r e a k d o w n  as one  of the  early b iochemical  events  
short ly af ter  b inding  to mast  cells but  pr ior  to the 
ini t iat ion of h i s tamine  release (Fig. 2). The  rapid 
b r e a k d o w n  and  recovery  of PIP2 were fol lowed suc- 
cessively by the rapid accumula t ion  and  b r e a k d o w n  
of [3H]Ins P3 (Fig. 3) and [3H]glycerol- labeled diacyl- 
glycerol (Fig. 4), and  also by a s teady increase  of 
[32plPA and  [32PlPI (Fizz. 6). 

This PIP2 b r e a k d o w n  pa thway  is general ly  
assumed to be an impor t an t  t r igger for the  induct ion  
of a h o r m o n e -  or neu ropep t ide - s t imu la t ed  cellular 
response  in various target  t issues [14-161 . However ,  
in the absence  of extracel lu lar  Ca 2+, Fr .D also 
induced a similar decrease  in PIP2 and similar 
increases in Ins P~ and diacylglycerol ,  and  [32p]_ 
labeled PA and PI f ract ions in mast  cells as observed  
in the presence  of Ca 2-, a l though  the  relat ive mag- 
ni tudes of the changes  were slightly lower in the 
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Ca~'*-free mast  cells. The  increase of PIP~ break-  
clown in the presence  of Ca > indicates  the involve- 
ment  of PIP 2 phosphod ies t e rase ,  since for this 
enzyme in the rat bra in  Ca > was r epor ted  not to be 
essential  for the activity but  still ac t ivat ing the 
enzyme [17]. These  results  indicate tha t  all of these  
changes  re la ted  to PI cycle result  mainly from modu-  
lation of the phosphol ip id  me tabo l i sm induccd by 
the in terac t ion  of Fr .D with its b inding sites which 
is not C a > - d e p e n d e n t  [2]. These  data  are cons is ten t  
with the previous  finding by Cockcrof t  and  G o m p e r t s  
[18] that  PI cycle was CaZ-- independent l ,x  induced 
in Con A-s t imula ted  mas t  cells. It should  be empha-  
sized that  [3H]arachidonic  ac id- labeled PA,  PI and  
PC were C a > - d e p e n d e n t l y  increased  in Fr .D-s t imu-  
lated mast  cells in associat ion with the a p p a r e n t  but  
t rans ient  reduct ion  of [3H]arachidonic  acid- labeled 
PE (Fig. 5). The mechan i sm of Ca2+-dependen t  
changes  in the levels of [3H]arachidonic  ac id- labeled 
PC and PE fract ions but  not  of [3-'Pl-labeled PC and  
PE fract ions is at p resen t  unknown .  However .  it is 
possible tha t  these  changes  might  be med ia t ed  via the 
deacv la t ion- reacv la t ion  pa thway.  " 'Lands pa thway"  
[19]. or via the deacy la t ion - t r ansacy la t ion  pa thway.  
which has been  repor ted  in plate le ts  and o the r  mam-  
malian tissues [20-22]. In this respect ,  we previously  
d e m o n s t r a t e d  the rapid 45Ca -~- accumula t ion  within 
2.5 sec after  the s t imula t ion by compd  48,,80. fol- 
lowed by the subsequen t  secre t ion of [~H]ar- 
achidonic  acid within 10 sec f rom mast  cells pre- 
loaded with this labeled fatty acid [7]. This suggests 
that  a rachidonic  acid might  be l ibera ted  from 
phosphol ip id  by Ca2+-dependen t  phospho l ipase  
A ,  in F r .D-s t imula ted  mast  cells as obse rved  in 
several  tissues [11,23-25}.  However ,  unexp la ined  
is the inconsis tent  s t o i c h i o m e t r \  of the levels of 
[3H]arachidonic  acid radioact ivi ty  be tween  the 
phosphol ip ids  examined  (Fig. 5), suggest ing that  PE 
was not  the only donor  of a rach idonic  acid in these 
t ransfer  react ions.  It is possible tha t  the  accumula t ion  
of [3H]arachidonic  acid- labeled P A  and PI in the 
presence  of Ca -'~ results  f rom the act ivat ion of the 
PI cycle. However .  at p resen t ,  it is not clear why the 
increased levels of [-~eP]-radioactixities in PA and PI 
f ract ions were not coincident  with the i r  changes  in 
the level of [3 t t ]a rachidonic  acid in Ca- ' - - f ree mast  
cells (Fig. 5 xs Fig. 6). 

Modula t ion  of PI cycle-rela ted me tabo l i sm may 
not be sufficient for the C a > - d e p e n d e n t  h i s tamine  
release f rom Fr .D-s t imula ted  mast  cells, and  the 
rapid C a > - d e p e n d e n t  accumula t ion  of a rachidonic  
acid into PC, PI and PA.  xia a reac t ion(s)  u n k n o w n  
at present ,  may be impor t an t  for the subsequen t  
h i s tamine- re leas ing  react ions.  Fr .D seems to be a 
useful reagent  to dist inguish the ext racel lu lar  Ca- '--  

dependen t  react ion(s)  f rom various cellular rc- 
sponses in phosphol ip id  me tabo l i sm when  mast  cells 
were s t imulated by compd  48/80. 
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