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INTRODUCTION 

The chemical assay of histamine in biological samples utilizes o-phthalalde- 
hycle (OPT)-induced fluorescence (Shore, Burkhalter & Cohn, 1959). The 
histochemical application of OPT stain for cellular histamine stores was 
developed independently by Juhlin & Shelley (1966) and Ehinger & Thun- 
berg (1967). Subsequent experimental work with this method has mainly 
been concentrated on histamine in the gastrointestinal system and in the 
skin. 

The main histamine stores in the body are believed to be the mast cells, 
which, depending on the tissue concerned, also contain heparin, 5-hydrosy- 
tryptamine and various enzymes (Selye, 1965). In the rat, gastric histamine 
is stored in cells of three types; in the mast cells, in a specific nonmast-cell 
system and in cells also capable of producing and storing monoamines 
(Hikanson & Owman, 1967; Thunberg, 1967). Additional variation in his- 
tamine cells has been found in the dog stomach (Aures, Hiikanson, Ow- 
man & Sporrong, 1968). In the skin, histamine has been detected in the 
mast cells and in the vascular walls (Juhlin, 1967a). 

Studies with the histamine-releasing compound 48/80 also indicate dif- 
ferences in the histamine-storing cells. The content of mast cell histamine 
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in tlie rat is high, hu t  about one-half of tlic total Iiistaniine in tissues otlier 
than tlie skin resists tlie action of coinpoiintl 48/80 (Motu, Beraldo, Fcrri Ly' 

Junqueira,  1956). A similar duality is seen in other animals too (Burkhul tcr ,  
O'oh72. Jt- Shore, 1959). Johnson, Beuven, Erjavrc Jt- Rrodie (1966) con- 
cluded that histamine is stored in two forms. Histarnine in mast cells has 
a slow tiirnover rate and can be rele 1 by  compoiintl 48/80. Histarnine 
in noiimast-cell sites has a high turnover rate antl is not affected by coin- 
11oiind 48/80. 

Histaniiiie probably plays ii l m i c  role in  tlie initial phase of the iiiflani- 
iiiiitory prncess, altliough it cannol be responsilile for tlie entire inflani- 
inatory reqionse (S tun ,  1966). In the oral cavity, niimercnis mast cells are 
iirrseiit in the tongue antl gingiva; see reviews hy Sc/?.c (1965) and l lall  
(1966). It has been convincirigly dernonstratetl that mast cell counts de- 
('rease in clironically inflarrietl gingiva (C'arrrrnza Jt- Cubrini, 1955 ; Cnlo- 
niirs, 1959; , ?hchn  & Il tsl l ,  1968; Zuchri.ssorj, 1968). The sharp contrast 
I)et\icen the tongue a r i d  giiigiva in disposition to inflmimatioii is piimling, 
in view of the high niast cell counts of hoth tissues. That mast cells play 
anv role in the inflammatory prncess of t he  dental pulp is cloubtful. No 
niast cells are found in pulps (Todaro, 1039; Dockrill, 1961 ; Anrzwroth & 
Krii~anstriini, 1964) and in addition to histamine other biologically lioteiit 
siil)stonces have attracted attention as rriecliators of the inflammatory reac- 
tion (.Chz~ltz.Hau$t Ly' Siilnrz, 1966). 

The tlifferences found in tissue stores of histamine and the desire to 
achicl-e selective identification of liistaniine among otlier mast cell coni- 
poneiits led 11s to try the liistocliernical OPT stain. The present paper de- 
scrihrs histamine stores in various mammalian oral tissues, as revealed hy 
ii method based mi this staining principle. 

MATERIAL AND METHODS 

Small tissue specimens were dissected from gingiva and lining niucosa of 
rats, guinea pigs, rabbits, cats and man. Tongue specimens were obtained 
similarly, but not from man. Incisors of rats, guinea pigs and rabbits, cus- 
pids of cats, and various human teeth were split open and the pulps removed. 
Samples from the submandibular glands of rats and rabbits were included 
in tlie study. Additionally, the mesenteries of rats and guinea pigs w'ere 
used as material for comparison. 
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The specimens were pulverized with talcum (Moline J;: Glenner, 1964), 
quenched and stored in liquid nitrogen until transferred to a freeze-drying 
unit described earlier by Pohto & Antilu (1968). The transfer was accom- 
plished in a copper cup half filled with paraffin wax (Gurr Ltd., London, 
1n.p. 45°C). The vessel was filled up  with liquid nitrogen and the coded 
specimens were chopped on frozen paraffin. 

After the freeze-drying belou- -35"C, the specirnens were allowed to 
attain room temperature. Warming was continued with a waterbath at 
50°C around the freeze-dryer cornpartment, in which there was still a vac- 
uuui. One hour was enough for melting the paraffin and for infiltration 
of the specimens. It was important to keep the acold finger)) of the apparatus 
chilled in order to prevent the access of volatile paraffin components into 
the diffusion pump. 

Sections cut at 8--16 ,u from re-embedded blocks were flattened by melt- 
ing. The fluorophore from histamine was induced in a moist chamber with 
a relative humidity of 100 yo at rooni temperature by covering the slide 
with 1 "/b OPT (o-phthal(di)aldehyde, Fluka AG, Buchs) in anhydrous ethyl- 
benzene (Fluka AG, Buchs) for 2 4  min (Shelley, Ohmun & Parnes, 
1968). The sections were washed with ethylbenzene, and mounted in an 
ethylbenzene-Entellan@ mixture. The classical mast cell staining with a 
rnetachroniatic dye, toluidine blue 0 (E. Merck, Darnistadt), was applied 
as a histological method of comparison. Microscopic analysis was carried 
out with a Carl Zeiss Nf microscope equipped with a high pressure mer- 
cury lamp (Osram, HBO 200), heat absorption filters, excitation filter 
(Schott UG 1 , 2  mm), red absorption filter (Schott BG 38, 2.5 mm), bar- 
rier filter (Wild GG 13 Combi) and bright-field condenser. For photograph- 
ing Agepe-FF (Agfa-Gevaert) or CT 18 Agfacolor films were used. 

The method used for the demonstration of nionoaniine fluorescence 
(noradrenaline, 5-hydroxytryptamine) has been described by Pohto and 
Antila (1968). 

The following drugs were given: 
Reserpine (Liiake Oy, Turku) 0.5 mg/lig 12 hours and 1.0 mg/kg 3 hours 

before decapitation subcutaneously to rats. 
Compound 48/80 (Wellcome Research Laboratories, Beckenham) intra- 

peritoneally 1.0 mg/kg to rats and 2.0 mg/kg to  guinea pigs 30 min before 
decapitation. 

Histamine phosphate (The British Drug House Ltd., Poole) as an ap- 
proximate LD,, dose to rats (500 mg/kg i.v. and i.p.) to rabbits (1.0 mg/kg 
i.v.) and to guinea pigs (5 mg/kg i.p.) 1 or 2 hours before decapitatiorl. The 
histamine values given refer to the base. 
6 
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1IESLI.T.C: 

Gingiva and lining tnucos(i 

In rnaii liistaniinc-coritairiiiig iiiast cells \\-('re iiiinieroiis in tlie spec*iiiieiis 
of clinically healthy giiigiva atid alveolar niticosa (Fig. 1). In two smiples 
of chronically inflanml attaclietl ant1 frcc gingiva histamine staining re- 
vealed orily a few faintly f1iiore:cent mast (*ells. The picture \ \as clearly 
tliffereiit from the clegrariiilation of iiiarginal mast  cells causetl hy a i i  ey- 

cision injury. 
Concornitant demonstration of liistaiiiitie, j-liytIro\;ytryy)tarriiiie at i (1  nor- 

utlrenaline in the rat gingiva h a s  accoml)lislir4 (Figs. 2 and 3 ) .  'I'he fluoro- 
phore of noratlrenalirie in tlie vascular syiril)athetic nerves untl that of 
5-1iytlroxytryi)tarnirie in the mast cell:: \\('re ititlncerl with foriiialtleliyle 
gas. 111 tlie sattie sec.tioii liistaniirie fliiorv::t,viice was locatal itleiitidly it11 

5-liyt1roxytry~)tarninc fliiorescence. 
Acute reserpine treatmrrit relcasrtl 3-1i~tlro.cytry~)tainine from the pitipi- 

val mast cells of the rat, l)ut had r i o  tIetec~ta1)le effect on histaininc. Vl'licn 
all liistaniirie fluorescence hat1 (tis:ippearc(I from the gingival mast cells 
after treatment with cornpoiiii(1 4,8/80, sonic residual fluorescence was foiiiid 

in the tongue mast cells of tlie rat. Pcrirascdar mast cells were seen, h i t  
tlic fliioresceIit:e of the ldootl vessel d l s  :is not conspicuous in tlie gingi- 
val tissue (Fig. 4). 

More histamine-fluorescelit mast cells \I ere observed in the rat cheek 
iriiicosa than iri the lining iiiii('osia c:f :in? other aniinal s1)ecies stiidies. Mast 

Fig. 1. Human alveolar mucous membrane. The bright white spots represent histamine in 
mast cells. The yellow a-phthalaldehyde-induced histamine fluorescence is seen on a faint 

blue background. i 100. 
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12ig. 2. Rat gingiva. Histamine-fluorcscent mast cclls are olmrrved. Note the lack of qir(.iCiv 
fluorescence around thr hlood vessels (tiv). x 240. 

Fig. 3. The same section as in Fig. 2. The formaldehyde-indured yellow 5-hydroxytrypt- 
amine fluorescence in mast cells and the green noradrenaline fluorescence in  sympathetic 

terminals around the hlood vessels. X 240. 
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Fig. 4. Perivascular mast  cells of an arteriole and a venule in cat gingiva. The endothelial 
flnoresrence is not prominent. x 100. 

cells locci~etl in tlie suhniucowl layer of the cheek were not so intensely 
stained as those in the rat tongue. Only occasional mast cells Mere found 
in the lanizizu propriu, a layer which is rich in mast cells in the rat gingiva 
arid tongne. A strong blue fluorescent hand coinciding with the stratum 
corr~cz~ni of the epithelium was observed in the beratinized mucosd. Pre- 
treatnieiit M ith cornpound 48/80 abolished the yellom fluorescence of the 
mast cells, but the blue band or the yellomish spots corresponding to the 
nuclei of tlie ZnrrLina proprzn bere not affected (Figs. 5 and 6). 

l 'mgue 

The mast cells in the tongue of the cat, rat, rabbit and guinea pig were found 
to contain histamine (Fig. 7). In the rat and cat tongue the fluorescence 
from these histamine stores was clearly more frequent and intense than in 
the guinea pig and rabbit. The methylene hlue staining coincided with the 
histamine fluorescence. Around the walls of the blood vessels histamine 
was concentrated in the perivascular mast cells, although sometimes a faint 
yellow OPT-induced fluorescence could be seen within the blood vessel 
walls. 

Treatment with compound 48/80 led to liheration of histamine from the 
tongue mast cells of the rat, but not from those of the guinea pig. An intra- 
peritoneal injection of an LD,, dose of histamine caused no detectable in- 
crease in the intensity of fluorescerice of the tongue mast cells of these ani- 
mals. 
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Fig. 5. Rat cheek. A faint histamine fluorescence in mast cells lying deep in the s u h r ~ l ~ ~ c o u s  
layer (ms). A blue fluoresccnt hand of the stratum mrneum is probably caused glutathione. 

x 240. 

Fig. 6. Rat cheek after an intraperitonral injection of the histamine-releasing compound 
48/80. No mast cells can he detected. The blue band of the stratum comeurn or white spots 

corresponding to endothelial nuclei in the lamina propria are not affected. x 240. 



Fig. i. Histamine fluoresrence reveals numerous mast calls in the subrnucous layer and Iw- 
twrrn interlacking muscle I)untlles in the antero-lateral part of the rat tongue. x 100. 

I ) c ~ r l t t r l  p l l p  

N o  histarriinr fltiorvsceIi(~e tleriionstrating t l ic  1)rfwiice of mast cells could 
he fonntl i n  Ilic 1iidps eraniinetl. Yello\z OP'l'-intlitcetl fluorescence was 
ohservetl i i i  ~ l i c  \ d l s  of t l i r  1,lootl vc:~sels of tlie ral)bit, cat and human 
l)ulI)s, l ) i i t  i i o t  in tliosc of t l i c  ral or giiiiie:: I'ig (Figs. 8, 9 ant1 10). The fluo- 
resretic*c \+as most intense iii the  vamilar entloth(:lial cells, ejpecially in 
their ovoid nnclci. A similar flnorescerice \\as seen in the blood vessels of 
guinea Iiip and rat mesentery and was not abolished h y  compound 48/80. 
On thr  coiitrary, this fluorescence \mi inteiisified in the niesenteric I)lood 
vesscls, hut t l i t l  riot appear in the p t i l p d  vessels, after intraperitoneal in- 
jection of c~)nil)oiind 48/80, wliicli depleted histanline from the mast cells 
of the niesentcry (Figs. 11, 12 and 13). Intravmous administration of an 
I,l150 (lose of histamine to rahhits caiisecl no tletectahle increase iii the flno- 
rescenw i n  t l ic  pi111)al vessels. Neither did there appear a vascular fluores- 
c*eric~ in  lie 1)iilps of rats after corresponding treatment. 

The fihrohlasts of rat incisor j)ulps showed an OPT-induced flnorescence 
(Fig. 10). The fluorescent fihrohlasts were most numerous in the periphery 
of the Imniinal part of the pulps. The incisor piilps of the guinea pig and 
the rahbit contained fihrohlasts of tlie same kind, although not so numerous 
or intense (Fig. 9). No fluorescent fibroblasts were found in the pulps of 
the cat or inan (Fig. 8). 

When the piilps were tletached from the dentine with deep excavations, 
the otloiitoblastic h d i e s  attaclied to  the pulps clisplayed no histamine-like 
fliiorrscence. 
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Fig. 8. I ’ i i l p  of the intact human bicuspid. Yellow histamine-likc fluorescence in  t h  walls 
of l t l o ( d  VPPSCIS (bv). Especially endothrlial nuclei are stained. No mast cells or f11ri)rescent 

fihrol)lnsts are wen. ;* 150. 

Fig. 0. K.ihhit incisor pulp. OPT-indiircd fluorescenrc outlines a blond vessel ( I ) \ ) .  Srnt- 
tered fibroblasts show the sanir kind of fluoresrence. .: 80. 

Si i  b r ~  ( I  iatlibu lrcr glard 

The si~biriaiiclibular glands of the rat a d  the rabbit were studied. Normally, 
OPT-trrated sections had a non-s1)ecific pale blue background fluorescence 
and a specific yellow histamine fluorescence of the mast cells in the stroniu. 
One hour after intravenous injection of an LD,, dose of histarnine a new 
yellowish hrightness appeared in the aciiii and striated ducts of the sub- 
inantlihular glands in the rat (Fig. 14). After 2 hours the intensity of fluo- 
rescence ~ .vas  diminished, althougli the bright emission often clearly de- 
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Fig. 10. Rat incisor pulp. Fibroblasts emit an intense histamine-like fluorescence. Auto- 
fluorescence of collagenous elements is disturbing. No fluorescence of vascular origin can 

hc tlistingiiished. x 280. 

Fig. 11. Numerous mast cells are observed in a normal rat mesentery. x 100. 

Fig. 12. Disruption of mesenteric mast cells of rat 30 min after an intraperitoneal injection 
of compound 48/80. Y 200. 

Fig. 13. Histamine depleted from mast cells enhances the fluorescence of mesenteric ldood 
vessels in the rat. A clear reduction of intact mast cells is found. v 80. 
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Fig. 14. Rat submandibular gland. One hour after an intravenous injection of an I,D5,, dose 
of histamine, a yellowish fluorescence can be detected in the acini and striated ducts. A few 

histamine-fluorescent mast cells are located in the strorna. x 100. 

Fig. 15. Two hours after a histamine injection the parenchymal fluorescence is diminished 
in the rat submandibular gland. However, some striated ducts with their secretory contents 

exhibit the histamine-like fluorescence. x 100. 

marcated the striated ducts with their yellow secretory contents, suggested 
to contain histamine or its metabolites (Fig. 15). This suggestion is further 
substantiated by the fact that the fluorescence of the secretion turned from 
yellow to the less intense blue in the excretory ducts (Fig. 16). The same 
sdilution change)) in the fluorophores of histamine is often seen within the 
partially depleted mast cells. 



b’ig. 10. ‘lwo hours after histamine adniinistration +wretory products display a h i n t  111 III’ 
fluorescence in the excrctorv d u i ~ t s .  For details see tcxt. ‘4 100. 

DI5C I s s I U \  

11ic.t h od ( t n d  s p w  ftfttl 

‘ l t i c  hlue and yellow OP‘1’-iuducetl f luoropliores of histamine tlescril)rtl In 
Ehitrgw aiitl Thunbrrg (1967) \sere foiiiitl to he reproducible in our [)re- 
Iiiniiiary iiiaestigatioiis 7.1 itli liistarriiiic crystals, rabbit platelets antl iridht 

(*ell+ of rat tongue antl ineseriterv. l io~sek er, in  the  froieli Lectiorii m t l  
freetr-tlrietl f romi  sections consistent siairiirig of ma*t cells  is not acliieh etl 
011 ing t o  the tliffuiiori of histdmiiie. Iiitrotliirtiori of freeLe-drietl paraffiii- 
eiiil)eildc(l tiwies staiitlarthzetl this -t,ige of the procedure and rtiaclc t l i r  

inethotl  iriore convcnienl. 
I t i  the Imliminary stiitlies, i t e  iisetl gaseous OPT for the induction of 

’ii( tt ‘iccortling to Ehzngw ant1 Thunbrrg  (1967), lwt the proper 
iriic ro-irioisteiiing in the liiimitlity climiher  as tlifficult to control arid the 
hliie fluoro1)liorcl, 1% Iiich is les5 \isil)le on thc hlue bacligroiintl, was often 
fornietl cwiiig to tliffuiioii of the hi*tairiine or t o  overtlry conrlitions. More 

tent results were obt,tinctl \ c i t l i  1 Oil  OPT in uylene. liiductioii be- 
c ~ i i w  most reliable M hen \+ e chaiigetl o a  t r  from uylene to ethylbentrnc, 
\t liicli v‘is recomrnendetl for  this 1)iirposc tliiririg the course of the prese1it 
vork ( .Yh~/ /c i ,  Ohnmn & Pnrnc,s, 1968). Thus it  as 1)ossible t o  stanclardize 
the w ond stdgr of the Ijroceetlure ‘1- Mell. A prerequisite for the proper 
a i-iiali/citioii of histamine n ‘ ib  a tlrfiiiitc tliicl\ries of the ethvlhenzene layer 
oil the *lid& to  pro\ itle constant M ater al)sorption. 

Recent sttitlies lid\ e corifirrnetl that  OPT-intlucetl staining is indicati\ e 
of the I)re*cnce of hi-tartline. The f hiorescent reactioni of OPT are iinmeroiii 
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(7'ui I I C I  S- ff rghlmun, 1968), h i t  among substances occurring in IiorInal 
tissue. i n  +iiI)+t,intial anioiints liistainine is the only one giving measurable 

lice. The reaction uith the metabolite, metliylhistamine, is weaker 
and ~ h c  fliioroliliore from tlie precurior histictine bleaches rapidly (1Shrn- 
g ~ i  22 Thrt7ihg, 1967). 11 i i  prohahle that the hhie fluorewence of c-ornifietl 
epitlrrliiini i+  tlire t o  the OPT-gliilathione rextion (Juhlrn, 1967~) .  

1W~ISt C ~ C ~ l l S  
1 he OIS'T-intlurctl fluorochrome froin liistarniric proved to 1112 a reliable 
nieiiiis for the demonstration of mast cells. Fluorescence microscopy 110s 
been utilized hefore in oral mast cell studies (Zuchrisson, 1968), hut the 
present methotl lias the advantage that one of the biologically active com- 
pont=nt> of a mast cell is specifically show-n. Although the niethod is not 
a quantitative oiie, a clear idea can be achieved of the dynamics of histarnine 
when the changes are marked antl the method strictly controlled. 

N(J innst cell counts were made h i t  the large poptilation in the rat arid 
the low tine in the rabbit were conspicuous in the oral tissues. The situation 
is arialognus in the other tissues, with the exception of the rabbit skin, M hich 
is rich in mast cells (Selyp, 1965). 

If the inorliliological aspects are ignored, only two types of mast cells 
are f o i i ~ i t l  in tlie tissues stutlietl. 5-hydroxytryptarnine of mast cells is re- 
stricte(1 to the inaat cells of the mouse antl rat (Parrat & West,  1957a). 
In agreeinen t wit11 this, no forinaldehyde-induced rnonoainirie fluorescence 
could be seen in a n y  but the rat msst cells. On the otherhand, when hista- 
mine fluoresceiicc revealed the mast cells, they were also stairiablc 11. ith 
tnlnitliiie l h e .  

A Iiistainiiie-releasing compound 48/80 depleted histarnine from rat, 
hut not froin giiiiiea pig mast cells. Siinultarieous disruption of rat mast 
cells was seen. When reserpine was givm to rats, 5-hydroxytryptaniinr 
fluorescelice xias abolished but not that clue to histamine. No mast cell 
tlamagc or tlegraniilation was ohserved. The results are consistent with those 
obtaiiietl iising other methods in rat and guinea pig tissues (Parrat 22 E7c,st, 
1957b; A140tci cP. Yz,grnnn, 1956). Mast cells can release histamine without 
degrannlation (Smith, 1963). 

It is tlifficnlt to see how dorrriant histamine in mast cells can be important 
in rrgiilating rapid physiological processes. Loosely bound histamine in 
dynamic endogenous pools would be more suitable (Johnson, Reaven, 
Eriavm 2 Rrodic, 1966; Johnson, 1968). Against this background the lack 

r ,  
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of mast cells in dental pulps arid the suggested nonmast-cell histamine 
stores render the pulp an interesting object for further studies. 

Blood wss(:ls 
OPT-induced fluorescence was observed in the walls of the blood vessels 
of the pulps of all the species exanlined except tlie rat and the guinea pig. 
In human skin, arterioles arid capillaries 1)robably act as an  accessory liista- 
mine store besides the mast cells (Juhlin, 1967a). Jn monkey kidney most 
of the yellow fluorescence indicating liiatarnine is seen in tlie capillaries of 
the glomeruli (JichEin, 19671)). Jzchlin and ,Shrlley (1966) regarded t.his kind 
of vascular fluorescence in varioiis tissues as derived from histamine-con- 
taining smooth muscle arid entlotlielial cells. Especially the endothelial cell 
nuclei of the vnsu recta of the kidney s h o w  the histamine-like fluorescence 
(ohman &- Shelley, 1969). 

We did not detect an extinction of this kind of fluorescence in the pulpal 
vessels after pretreatment with compound 48/80. Johnson (1968) has em- 
phasized that mast cell degrarinlation by c o m p i n d  48/80 may increase 
loosely bound histamine stores, although the augmentation may also be 
due to the separate stimulating effect of cornpound 48/80 on synthesis in 
nonmast-cell sites. 

There is evidence of histarnine synthesis at sites with properties different 
from those characteristic of mast cells (Kahlson,, Rosengren & Thunberg, 
1963). Histamine is believed to be synthesized continually within micro- 
vascular smooth rniiscle cells and possibly also in endnthelium (Sh.ny:r, 
1962). According to this view-, histamine is loosely hound in the cell wall 
and liberated molecules can act on intrinsic receptors. Reactive hyperemia, 
spontaneous vasomotion, hypereniia of wirmth, and slowly developing 
dilator respnnses in the slow phase of inflammation are explained on this 
basis (Shayer, 1965). Histamine is also the potential mediator of active re- 
flex dilation after the action of vasoconstrictor substances (Beck, 1965). 
Thus it can he hypothesized that vascular histamine maintains a circulatory 
homeostasis and forms a counterbalance to nervous vasoconstriction. We 
found no evidence of the prL sence of vasodilator parasympathetic fibers 
in the dental pulps (Pohto &- An,tilu, 1969). Lnhiri and Sanyal (1967) have 
pointed out that a vascular inflammatory response may he affected by a 
dynamic balance between phlogistic histamine and monoamines having an 
opposite action. The absence of mast cell histamine in the pulps studied 
agrees well with earlier findings suggesting that no pulpal mast cells exist. 
This does not imply that nonmast-cell histamine should be excluded, e.g. 
as a possible mediator in the inflammatory processes. 
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Fibroblasts 
A physiological function is proposed for histamine in rapidly grow-ing tis- 
sues. Nascent histamine is said to be important for growth in some fetal 
tissues and in wound and granulation tissues during healing (Kahlson & 
Rosengren, 1965). A continuously growing tooth can be regarded as a rap- 
idly growing tissue. Against this background it was interesting to find an 
OPT-induced histamine-like fluorescence in the pulpal fibroblasts of rat, 
guinea pig and rabbit incisors. Teeth with closing apexes did not display 
such fluorescence. These possible nonmast-cell histamine stores were not 
depleted by compound 48/80, althoiig-h a simultaneous disappearance of 
mast cells was observed elsewhere in the rat. 

Experimentally enhanced intracellular histidine decarboxylase and hista- 
mine levels accelerate collagen formation (Sundberg, 1962). Schultz-Haudt 
and From (1961) have proposed that the gingiva exists in a state comparable 
to continuous w-ound healing. To confirm the role of histamine in growth 
more detailed information on the dynamics of histamine synthesis is re- 
quired (Burkhalter, 1965). Histamine forniatiori in normal and reparative 
growth has been extensively discussed by Kahlson and Rosengrcn (1968). 

Salivary gland parcnchyma 
Stimulation of salivary secretion is a characteristic effect of histamine 
(Emmrlin, 1966). Beauen, Erjavec and Brodic (1965) have shown that ex- 
ogenous histamine is incorporated by nonmast-cell stores in the cat sub- 
mandibular gland. A subsequent secretory stimulus released both labeled 
and unlabeled histamine into the saliva, mainly as metabolites. When Johns- 
son, Beauen, Erjavec and Brodir (1966) studied several tissues of rats treated 
with compound 48/80, the highest concentration of exogenous histamine 
was retained for few- hours in the submandibular gland. 

The present finding that exogenous histamine or its metabolites ran be 
detected histochemically in the acinar and tubular cells of the rat subman- 
dibular gland is consistent with the earlier results above. The fluorescence 
of secretory products seen in the duct system may also originate from metab- 
olites, e.g. from l,4 methylhistamine, which is the first step in the main 
pathway of histamine inactivation. The failure to obtain the same findings 
with the rabbit is obviously due to the unavoidable use of a small dose of 
histamine. 
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University of Helsinki and the Finnish Dental Society. 



S U hl hl A ItY 

o-Phtlialulrleliy~le-i~i~~iice~l fliiorescence was cnq)loyed for tlir cleiiionstra- 
tioii of liistaniirir-storing cells in oral tissues. The tissues 5tiiclircl wrrr gin- 

1, tongiie, dcntal 1)ulp ant1 subrriaritli1)iilar glan(l. S1)ec-i- 

Mast cells oil a hlne I)acl;groiincl were revealed Iiy tlie yellow Iiistairiinr 
fluorescence in all tissues Ptiidie(1 exccl)t piilps, which were tlrvoitl of mast 
cells. In the rat gingiva concomitant cleirioiistraiion of S - I i ~ ~ l r o ~ ~ t r ~ ~ ~ t ; i i i i i r i r ~ ,  
noratlrerialine ant1 liistamiric~ wiis ncconi~~lislietl. 

111 hnnian, cat and ra1JI)it 1)ii11)s the ~ d l s  of tlie blootl T- 

a distinct histariiiiie-like fliioremxice. A similar fluorescenc 
in tlie 1)iiIl)al fi1,rohlasts of continuously growing incisors 111 
chy/_.nia of the rat su1)rnaiitlihiilar glantl, an OPT-intlncetl fliiort 
peared after a large intravenous (lose of histamine. 

cells and nonniust-cell histamine stores suggestetl ahovc \+-ere stii(1icvl. 

guinea pig, rabbit, cat and 11ia11 Fiere iisetl. 

The effects of reserpiiie, histamine and compound 48/80 on t l i e  mist  

HBSLIVIC 

CELLULES D E  MISE EN R ~ S E R I E  DE L’HISTAMINE DANS LES TISSL-s HL-CCAUX 

La fluorescence prowq~16e 1)ar l’o-phtalaltli.liyt1e ;I C t C  iitilide pour inettre 
en Cvitlenre lrs cellules tles tissiis hnccaux t lans lesquelles I’liistaniine est 
rnise en rkserre. Ides tissus suiwnts ont C t P  6tiicIiCs : gencive, iniiqiieiise tle 
revetement, langue, pulpe clentaire et glancle sous-rnaxillairc. Les 1)ri.lPve- 
merits oiit 6tC faits siir le rat, le cohaye, le chat et l’tiornme. 

jaiiiie tle l’liistarnirie tlans tous les tissus, h l’erception tle la 1)iilpe, cpii iic: 

cwiiteriait pas t l e  mastocytes. Daris la gencive tlu rat, on a 1111 mrttrc en 6vitlen- 
ce en n i h e  temps l’hydroxy-5 tryptarnine, la noradrCnalirie et l’histamine. 

Chcz l’homme, le chat et le lapin, les 1)arois des vaisseaus sangtiins tle la 
piilpe prCsentaierit ime nette fluorescence (111 type de l’histarnine. IJtie fluo- 
rescence semblable a C t C  ohserv6e dans les fibrohlastes des incisives A crois- 
sance continue. Uaiis le prenchyme cle la glande sous-maxillaire du rat, m e  
fluorescence 1m)voqiu5e par o-phtalaldChytle est apparue a1)ri.s atlrtiinistration 
intraveineuse d’nne forte (lose d’histamine. 

Les auteurs ont CtudiC les effets de la rPserpine, de l’histarnine et tlu coni- 
posC 48/80 siir Ies mastocytes et siir les rCserves d’histamiiie sugg6rPes ci- 
dessus en dehors des mastocytes. 

Ues mastocytes siir fond Heii ont 6th mis en Criclerice par la fluor 



IlISTAMINSPEICHERNDEN %EI.T.EN IM MLNDGEWEBE 

Die (lurch o-Phthalaldehyd hervorgebrachte Fluoreszenz wurtle ziir Sii.ltt- 
harmaclinng von 1iistaminspeicl.iertitIeIi Zellen im Mundgewehe verM w(lct .  
Die initersuchten Gewehe waren Gingiva, Dackepithelgewrl,e, Zunge, Zalin- 
pit11)a untl die Submandihulartlriise. Die Priiparate staminten von I<uttcn, 
hl eerscliweinclien, ICaninchen ICatzeri untl Menschen. 

Die gelhe Histamirifluor iiz rnaclite die Mastzellen auf blaueni (;riintl 
in allen untersiichteii Gew s i rh th- ,  ausser tler Zahnpulpa, in t l w  - . ic*li  

keine Mastzellen hefanden. In tler Gingiva der Ratten wurtk pleic~li/i~i t ig 
j-HydrolisitryI~taniin, Noradrenalin ~ n i t l  IIistarnin nacligewiesen. 

Die Blutgefiisswiintle tler P u l p  von hlenschen, ICatzen untl Kaniti(,lieit 
enthielteii eine eindentige histaminiihnliche Flnoreszenz. Die gleiclie Flitor- 

IIZ wurtle in den Fibroblasten der P n l p  v-on wachsenden I-or(lrrziili- 
lien nachgewiescn. Nach grosser intraveniiser Histamindosis erxcliirti 
in dern Parenchytii tler Siihriiaridih7ilartlriise tier Ratten eine Iiistmiiii- 
Aiiiliche Flnoreszenz. 

Es wurde die Wirliung von Keserpin, Histamin uritl Compound 48/80 
auf die histamiris~~eicherncl~ii Mast.ze1le.n nnd die oben vorgesclilageneii 
Niclit-Mastzellen untersucht. 
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