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Summary. High histamine concentrations and histamine methyl transferase 
activity were demonstrated in the gastric mueosa of man, dog, pig and cow. Modified 
methods for the determination of histamine and histamine methyltransferase were 
developed. Histamine was identified by its fluorescence spectrum, by thin-layer 
chromatography in 8 different solvent systems and by bioassay. Histamine methyl- 
transferase from pig antral mucosa was purified 6-fold by ultra-centrifugation and 
fractional precipitation by ammonium sulfate. Its Km for histamine as substrate 
was 2.3• 10 -4 M, for S-adenosylmethionine 4.3• 10 -6 35, the pH-optimum was 
found to be pH 7.4. Nicotinamide in concentrations up to 1 • 10 -3 M had no effect 
on the activity of the enzyme. 
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In  man and dog histamine is mainly inactivated by methylation 
at the imidazole nucleus (Schayer, 1956, 1956a). The enzyme which 
catalyses this reaction (Lindahl, 1958; Brown et al., 1959) was named 
histamine methyltransferase (S-adenosylmethionine: histamine-N-me- 
thyltransferase E. C. 2.1.1.8) because of its high substrate specifity. Among 
many imidazole derivates studied, only histamine was methylated by 
this enzyme (Brown et al., 1959) and S-adenosylmethionine was found 
to be the methyl donor. 

The activity of histamine methyltransferase was determined in 
numerous organs of rodents (Brown et al., 1959). In  higher mammals 
the enzyme was detected in the liver of man and pig (Lindahl, 1960), 
in the nervous system and in glands of monkey (Axelrod et al., 1961) 
and in some organs of the digestive tract of cat and dog (Brown et al., 
1959; Kim et al., 1969). Since histamine is assumed to be a common phy- 
siological chemostimulator of gastric secretion (Code, 1956; Lorenz and 
Pfleger, 1968), studies on the occurrence and distribution of histamine 
methyltransferase in the gastric mucosa of man and higher mammals 
seemed to be useful, because diamine oxidase, another important enzyme 
of histamine inactivation, could not be demonstrated in the gastric 
mueosa of man and many other mammals (Kusche et al., 1969). 
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Materials and Methods 

Preparation and Purification of Histamine 
Methyltrans/erase 

Human gastric tissues obtained from patients having a chronical duodenal ulcer 
and being treated by a Billroth I I  gastrec~my, or gastric tissues from pigs, cows 
(slaughter-house) and dogs (laboratory animals) were rinsed with ice cold Tyrode 
solution immediately after the surgical treatment of the patient or the death of 
the animal. The mucosa was stripped off from the muscular layer, frozen by dry 
ice and stored in a deepfreeze at --2O~ for several days. Guinea-pig brains were 
obtained from about 30 adult male animals immediately after decapitation. 

Crude extracts of histamine methyltransferase were prepared by homogenizing 
the frozen tissues with 2 volumes of 0.25 )/[ sucrose solution. The homogenate, 
which was proved to have a pH of 6.8, was centrifuged at 2~ and 50000 • g for 
30 rain and the supernatant was used as the source of the enzyme. 

As a first step of purification, these crude extracts from pig antral mucosa and 
guinea-pig brain were fractionated by ammonium sulfate precipitation (45--700/0 
saturation, as described by Brown et al., 1959). The precipitate was dissolved in 
0.005 M sodium phosphate buffer, pH 7.4, and desalted on Sephadex G 25. The 
fractions containing proteins were collected, lyophilized and used for studies on the 
properties of histamine methyltransferase of pig antral mucosa. 

Reagents. Histamine dihydrochloride purissimum, o-phthaldialdehyde puris- 
simum p.a. (recrystallized from ligroin p.a., b.p. 50-- 70 ~ C) (Yluka). Nicotinamide, 
methanol (Uvasol | (Merck, Darmstadt). Sephadex G 25 (fine) (Deutsche Pharmacia 
Gesellschaft). Aminoguanidine sulfate (Schuchardt). Dowex 50 W-X 8, H +, mesh 
200--400, (Serva). S-adenosylmethionine hydrogen sulfate (Boehringer,)/iann- 
helm1). Cellulose ~ 300 for thinlayer chromatography (Macheray, l~agel & Co). 
All aqueous solutions mentioned in this paper were prepared in twice distilled water. 

Determination ol Histamine Methyltrans/erase 

Preparation o] the Incubatiou Mixtures. Crude extracts, resp. the purified enzyme 
preparation were incubated in the shaking incubator IH-350 (Gallenkamp, London) 
at 37 ~ C under air. The incubation mixtures were prepared in 30 ml glass-stoppered 
Erlenmeyer flasks at 0~ They consisted of 1.0 ml of 0.05 M sodium phosphate 
buffer pH 7.4, 1.0 ml of 0.25 1VI sucrose and 1.0 ml of enzyme solution. The following 
reagents were added (final concentrations in parentheses): 0.1 ml aminoguanidine 
(1.0 • 10 -a ~),  0.1 ml nicotinamide (1.0 • 10 -3 M), 0.1 ml l~gC12 (5 • 10 -a 1~) and 
0.5 ml histamine (0.8--1.4• -a M, see results). A~ter a preineubation time of 
10 rain at 37~ the reaction was star~ed by the addition of 0.2 ml S-adenosyl- 
methionine (2.5 • 10 -a M). The final volume of the incubation mixture was 4.0 ml. 
All reagents except MgCl~, which was dissolved in water, were prepared in 0.051~I 
sodium phosphate buffer (pH 7.4). 

Determination o/ Histamine. ~ t e r  an incubation time of 5--15 min (see below), 
the reaction was stopped by the addition of 1.0 ml of 2 N ~ClOa. The mixture was 
centrifuged at 1800 • g for 5 rain and the supernatant was used for the determination 
of histamine by a modification of the method of Thunberg (1967). 0.6 ml of 2 1~ 
NaOH and 10 ml of 0.1 )/I sodium phosphate buffer (pH 6.5) were added to 3 ml 
of the supernatant and the solution was applied to a small column of Dowex 50 W 
X-8, H + (0.3• cm, equilibrated with 0.1 lVl sodium phosphate buffer, pH 6.5). 

1 We thank Dr. M. Nelboeck from Boehringer, Mannheim, for the generous 
gift of S-adenosylmethionine. 
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The column was in turn washed with 5.0 ml of 0.1 M sodium phosphate buffer 
pH  6.5, 1.0 ml water and 5.0 ml of 1 N HC1, and histamine eluted with 3.0 ml of 
4 N HC1. For  the fluorometric determination of the amine, the eluate was diluted 
with an equal volume of water. 1.7 ml of this solution was mixed with 0.8 ml of 
5 N NaOH and 0.1 ml of o-phthaldialdehyde (l~ w/v, dissolved in methanol). 

Exact ly  2 rain later 0.6 ml of 2 1~ HaPOdwere added and the fluorescence mea- 
sured at 21 ~ C in a Zeiss spectrofluorometer. The activation wavelength was 360 nm, 
the fluorescence wave length was 450 nm. The fluorescent histamine-o-phthaldialde- 
hyde complex was stable for at least 30 rain. The fluorescence intensity was directly 
proportional ~ the histamine concentration in a range ot 1--700 ng of histamine 
dihydrochloride/ml of the diluted eluate. The recovery of various amounts of 
histamine, which had been added to some reaction samples after addition of per- 
chloric acid, was 95--100~ The coefficient of variation (Snedecor and Cochran, 
1967), calculated from 18 determinations of authentic histamine, was 5.4%. 

Identi/ication of Histamine. The substance, isolated by ion-exchange chromato- 
graphy, was identified as histamine by three different methods: the results of the 
fluorometric measurement were compared with those obtained by the biological 
assay of histamine on the isolated guinea-pig ileum and on the systemic blood pres- 
sure of the anesthetized cat. The activation and fluorescence spectra of the substance 
were compared with those of authentic histamine. After thin-layer chromatography 
on cellulose in 8 different solvent systems, the Rf-values of the substance isolated 
from the tissues were compared with those of authentic histamine. The following 
solvent systems were used (v/v): 1. Ethanol--ammonia (25~ 80:20, 2. ethanol--  
diethylether--ammonia (250/0) - -water  48: 60:6:12. 3. ethanol--ammonia (25~ --  
water 100:10:10. 4. n-butanol, saturated with N HC1. 5. 100 g phenol--30 ml 
water. 6. methanol--  acetic acid 125:1.25. 7. n-butanol-- pyridine -- water 40: 40: 40. 
8. n-butanol--acetic acid--water  50:12.5: 62.5. 

Determination o/Protein. High concentrations of protein were determined by 
the biuret method (Weichselbaum, 1946), low concentrations by the spectrophoto- 
metric measurement of the light absorption at 280 nm and 260 nm (Warburg and 
Christian, 1936). 

Determination o/Enzyme Activity. The activity of histamine methyltransferase 
was determined by the disappearance of histamine in the presence of S-adenosyl- 
methionine as the methyl donor. Three reaction mixtures containing S-adenosyl- 
methionine and three other ones without the addition of the methyl donor were 
incubated for three different periods, usually 5, 10 and 15 rain, because during this 
incubation time histamine was metabolized with a constant reaction velocity (see 
Results). The disappearance of histamine due to histamine methyltransferase was 
determined from the differences between the histamine concentration of the three 
incubation mixtures with and without the methyl donor. The initial velocity of 
reaction was calculated as the average from these three values. The activity of 
histamine methyltransferase was expressed as pmoles of histamine metabolized per 
min and mg protein. 

Results 

1. Determination of Histamine and Histamine 
Methyltrans/erase in the Gastric Mucosa 

Inhibition o/ Diamine Oxidase and IVAD(P)-Glycohydrolase. I n  

m a m m a l i a n  t i ssues  h i s t a m i n e  is m e t a b o l i z e d  n o t  o n l y  b y  h i s t a m i n e  

m e t h y l t r a n s f e r a s e ,  b u t  also b y  d i a m i n e  oxidase ,  N A D ( P ) - g l y c o h y d r o -  
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lase, histamine acetylase and histamine transaminasc (for review see 
Lorenz and Werle, 1969). 

Among all of these enzymes only a very low activity of the diamine 
oxidase was demonstrated in the gastric mucosa and could be regularly 
measured only in the dog and cow (Kusche et al., 1969). Therefore, 
aminoguanidine, which is a strong inhibitor of this enzyme (Kusehe eta/., 
1969), was added to the incubation mixtures. However, even in the pre- 
sence of aminoguanidine a disappearance of histamine could be observed 
in those reaction mixtures, which did not contain any exogenous S-adeno- 
sy]methionine. This disappearance of histamine increased linearly 
with the incubation time, amounted to about 10~ of that  in the presence 
of S-adenosylmethionine (34 ~: 8 pmoles/min and mg protein in the 
reaction mixtures with pig antral mueosa, n = 9) and could be com- 
pletely prevented by the addition of perchloric acid before the incubation. 
Therefore enzymatic reactions were assumed to account for this decrease 
of the histamine concentration in the incubation mixtures. 

Studies with chlorpromazine, a potent  inhibitor of histamine methyl- 
transferase (Brown et al., 1959) and nicotinamide, an inhibitor of NAD(P)- 
glycohydrolase (Lorenz and Pfleger, 1968) showed that  the disappearance 
of histamine in the absence of exogenous S-adenosylmethionine mostly 
seemed to be due to the action of the NAD(P)-giycohydrolase. In about 
800/0 of the mucosa samples (n about 500) 10 -3 M nicotinamide completely 
prevented the decrease of the histamine concentrations in the reaction 
mixtures. Histamine methyltransferase, which could use endogenous 
S-adenosylmethionine as methyl donor, was probably not involved under 
these conditions, since 5 • 10 -a M chlorpromazine in the reaction mix- 
tures failed to inhibit the loss of histamine. In  about 20~ of the 
incubations further enzymes, like histamine acetylase and histamine 
transaminase, might be partially responsible for the disappearance of 
histamine. Nothing is known about their occurrence in the gastric 
mucosa or about inhibitors of these enzymes. Therefore it seemed 
necessary for the quantitative determination of the activity of histamine 
methyltransferase (1) to add nicotinamide to the incubation mixtures 
and (2) to incubate at  least three reaction mixtures with and without the 
addition of S-adenosylmethionine. No inhibition of the histamine methyl- 
transferase could be found in the presence of 1 • 10 -a M aminoguanidine 
and 1 • 10 -2 N[ nicotinamide. 

t~eaction Kinetics. In  the presence of S-adenosylmethionine histamine 
was metabolized in the incubation mixtures with crude extracts of 
guinea-pig brain with a constant reaction velocity up to 30--50 rain 
(cf. Brown etal.,  1959), with gastric mueosa of man up to 15--20 min, 
with that  of the dog up to 20--30 rain, with that  of the pig up to 15 to 
20 rain and with that  of the cow only up to 10--15 min. However, since 



Histamine and Histamine Methyltransferase in the Gastric Mucosa 425 

this t ime also showed some variations from one experiment to another, 
it proved necessary to follow the reaction kinetics in each determination 
of the activity of histamine methyltransferase. The decrease of the re- 
action velocity was not due to the consumption of S-adenosylmethionine 
or histamine because it could not be prevented by  a second addition of 
one or both of these substances, when the initial velocity had decreased. 

Histamine Concentration in the Incubation Mixtures. The histamine 
concentrations used by other authors for the determination of the enzyme 
were far below substrate saturation, e.g. 1.35 • 10 -5 M (Netter and Boden- 
schatz, 1967). In  the gastric mucosa the concentrations of endogenous 
histamine were relatively high (see Table 2) and varied considerably 
from one experiment to another. Therefore in this case the addition of 
only small amounts of exogenous histamine seemed not suitable for the 
quanti tat ive determination of histamine methyltransferase. We used 
histamine concentrations, which were in the range of substrate saturation 
(0.8--2.0 • 10 -~ M) (el. Methods). 

Modi/ication o] the Method/or the Determination o] Histamine. The 
fluorometric assay of histamine (Shore et al., 1959) was improved by  
the use of a strong acid cation exchanger, Dowex 50W X-8 for the iso- 
lation of histamine from the incubation mixtures. The recovery of 
histamine was 95--100~ instead of 65--850/0 with the method of 
Shore et al. (1959). The procedure was less laborous and the speeifity was 
higher, because all of the amino acids and amines which are known to 
interfere with the fluorometrie assay of histamine (Shelley and Juhlin, 
1966), were eliminated by  the chromatography on Dowex 50W X-8. 
This was proved by the addition of these substances in various concen- 
tration up to 1 mg/ml to 0.1 M sodium phosphate buffer solutions 
(pit 6.5) containing histamine in various concentrations the lowest of 
which was 1 ng/ml. The determination of 1 ng/ml histamine was not 
disturbed by 1 mg/ml spermine, spermidine, agmatine, arginine, histidine, 
citrulline and ghitathion. 

Furthermore, the substance isolated from the tissues by  the ion 
exchange chromatography was identified as histamine by  chemical 
and biological criteria: 1. After thin]ayer chromatography when the 
plates were sprayed with 2 N NaOH and o-phthaldialdehyde (1~ w/v), 
only one fluorescent spot could be seen with Rf-values of authentic 
histamine in all 8 solvent systems. 2. The activation and flluorescence 
spectra of the substance isolated from the tissues were identical with 
those of authentic histamine. 3. The histamine concentrations in the 
reaction mixtures, determined after the isolation procedure with the 
fluorometric assay and with the bio-assay on the isolated guinea-pig 
ileum and on the systemic blood pressure of the anesthetized cat, 
corresponded within the limits of only • 50/0. 0.1--0.5 ~g antazoline/ml 
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Tyrode  solut ion in the  ba th  complete ly  abolished the  contract ions  of  

the  i leum which were induced by h is tamine  and  the  substance isolated 
f rom the  tissues. 

2. Distribution o /His tamine  Methyltrans/erase and Histamine 
in the Gastric Mucosa and Musculature 

I n  the  gastr ic  mucosa of  man,  dog, pig and  cow, high act ivi t ies  of  
h is tamine  methyl t ransferasc  could be demons t ra t ed  (Table 1). Fo r  

comparison in the guinea-pig brain,  which is known as one of  the  r ichest  

sources of  this enzyme,  42- -89  pmoles  h is tamine  per min  and mg prote in  

were metabol ized.  The  highest  ac t iv i ty  of  the  enzyme  was found in the  

gastr ic  mucosa  of  pigs, the  lowest  in t h a t  of  cows. 

Table 1. Histamine methyltrans/erase in the gastric mucosa o/man, dog, pig and cow 

Species Activity of histamine methyltransferase in pmoles histamine 
inactivated per min and mg protein after addition of S-adenosyl- 
methionine 

n Fundus n Corpus n Antrum 

l~Ian 3 1714- 50 4 61 4- 30 3 209 4- 51 
Dog 2 122 3 73 4- 22 3 236 4- 139 
Pig 4 242 4- 83 3 216 4- 15 7 465 4- 110 
Cow 2 42 2 23 2 52 

l~Iean values 4- S.D. From the cow only the rennet-bag was studied, n number 
of men or animals tested. For incubation conditions see methods. 

Table 2. Histamine content and activity o/histamine methyltrans/erase in di//erent 
parts o/ the gastric mucosa 

Part Histamine content (HA) 
of the and activity of histamine methyltransferase (HNIT) 
Gastric 
mucosa Man Dog Pig Cow 

HA HNIT HA I-I~T HA HMT HA HI~T 

Fundus 22.5 228 81 122 92 310 53.5 35 
Corpus 1 34.8 148 89 61 60 215 56.5 49 
Corpus 2 16.5 105 . . . .  32.2 45 
Antrum 1 12.6 266 56 231 60 375 11.5 23 
Antrum 2 . . . . . .  26.8 52 

Histamine content in ~g histamine hydrocMoride/g wet weight. Activity of the 
enzyme in pmoles histamine inactivated/rain and mg protein. Mean values from 
two determinations. Corpus of man and cow and antrum of cow were divided in two 
equal parts. Part 1 is the proximal one, part 2 is the distal one. Coefficient of corre- 
lation in the rennet-bag of cow: r ~ 0.43, p ~ 0.5. 
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Histamine methyltransferase was not uniformly distributed in the 
stomach. Without any exception the highest activity of the enzyme 
in each of the four species was found in the antral mucosa, the lowest 
activity in the corpus. Contrary to the distribution of histamine and 
histidine decarboxylase (Lorenz et al., 1969, 1969a--c) there existed no 
relationship between the density of the parietal cells and the activity 
of the histamine methyltransferase. Furthermore, since no correlation 
could be shown between the histamine content and the activity of the 
enzyme in the gastric mucosa (Table 2), it seemed very probable, tha t  
histamine methyltransferase was not at all or not exclusively localized 
in mast cells as are histamine and histidine dccarboxylase (H~kanson 
et al., 1969; Lorenz et al., 1969; 1969a--e). In  the musculature of the 
fundus and corpus of pigs and dogs histamine methyltransferase could 
not be detected. 

3. Puri/ication and Stability o/Histamine Methyltrans/erase 

Whereas a 6--8-fold purification of histamine methyltransferase 
from guinea-pig brain was achieved by fractional precipitation with 
ammonium sulfate, only a 2--3-fold purification of the enzyme from pig 
antral mucosa was obtained with the same procedure. Ultracentrifu- 
gation enhanced the specific activity 2-fold, so that  the whole puri- 
fication was 6-fold. No loss of total activity was found. 

At 48~ in 0.05M sodium phosphate buffer pH 7.4 the specific 
activity of histamine methyltransferase remained constant for 5 rain 
and then decreased within 15 rain to 50o/o. This is contrary to the re- 
suits of Lindahi (1960) who used crude extracts from pig liver. Temper- 
atures from 50--70~ inactivated the enzyme from pig antral mucosa 
within 10 min almost completely. Thus this enzyme seemed to be rather 
sensitive to heat. On the other hand, the enzyme lost practically no 
activity at --20~ during one week in crude extracts, and after puri- 
fication and lyophifisation it  remained stable for several weeks. Since 
after uitracentrffugation at  100000• for I h the whole activity was 
found in the supernatant and no activity in the sediment, the histamine 
methyltransferase of pig antral mucosa seemed to be a soluble and 
probably cytoplasmatic enzyme. 

4. Enzymic ProTerties o/Histamine Methyltransferase 
o/Pig Antral Mueosa 

The pH-optimum of histamine methyltransferase of pig antral 
mucosa was found to be at p i t  7.4 (Fig. 1). The pH-range of the optimal 
activity of the enzyme was relatively small. The Michaelis constants for 
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Fig. 1. p}I-depcndence of the activity of histamine methyltransferase from pig 
antral mucosa. Mean values from ~wo 4eterminations. 2 mg protein/incubation 

mixture. For further conditions see 1~Iethods 
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b 
~ig. 2 a and b. Michaelis constants of histamine methyltransferase from pig antral 
mucosa (according to Lineweaver ancl Burk [19]). Mean values from four determina- 
tions. 2 mg protein/incubation mixture, pH 7.4, v nmoles/min, IS] a •  10 .5 [M]. 
a Km for histamine as substrate, concentration of S-adenosylmethionine 2.5 • 10-~M; 
b Km for S-adenosylmethionine as substrate, concentration of histamine 1.0 • 10-~M 

For further conditions see Methods 

h i s tamine  and  S-adenosylmethionine were 2.3 x 10 .5 M a nd  4.3 • 10 -5 
(F ig .2a  and  b). Concentra t ions  of S-adenosylmethionine higher t han  
2.5 X 10 .5 M inhib i ted  the enzyme (Fig. 2b). 
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Discussion 

Histamine in the gastric mueosa was thought to be "in a preferred 
position to histamine brought to or liberated in the mucosa of other 
portions of the gastro-intcstinal tract. I t  will not be destroyed by diamine 
oxidase in the gastric mucosa, a most propitious and economical circum- 
stance" (Code, 1956). 

Indeed, no activity or a very low activity of diamine oxidase was 
found in the gastric mucosa of man and other mammals (Best and 
McHenry, 1930; Werle, 1940; Rose et al., 1940; Dworetzky and Code, 
1951; ttaeger and Kahlson, 1952; Waton, 1956; Kobayashi and Ivy, 
1958, 1959; Kusche et al., 1969; Kim et al., 1969). 

However, the conclusion drawn from this fact seems no longer 
acceptable, since histamine methyltransferase with high acgivity was 
shown to occur in the gastric mucosa of numerous species, with the only 
exception of the rat (Brown et al., 1959; Lindberg et al., 1963; Kim et al., 
1969 and this paper). Furthermore, after injection of laC-histamine 
relatively large amounts of 14C-1,4-methylhistamine and 14C-1,4-methyl- 
imidazole acetic acid were found in the gastric mucosa of dogs (Dombro 
et al., 1969) and relatively much endogenous 1,4-methylhistamine was 
detected in the stomach of the cat (White, 1966). Therefore histamine 
methyltransferase is very probably the enzyme which not only in  vitro, 
but also in  vivo inactivates histamine in the gastric mucosa. 

Our results according to which this enzyme shows a high activity in 
the mueosa of fundus and corpus, are in agreement with the hypothesis 
that  histamine is a physiological ehemostimulator of gastric secretion. 
Surprisingly, the highest activity of histamine methyltransferase was 
found in the antrum of man, dog (see also ](im et al., 1969), pig and cow, 
but not in cat and different rodents. In all rodents studied the region 
containing the highest density of parietal cells was also the richest source 
of the enzyme (Kim et al., 1969). Lorenz et al. (1969c) pointed out that  
probably histamine does not only stimulate exoerine glands, but also 
has some other physiological functions in the digestive tract. Since 
relatively high concentrations of histamine (Lorenz and Pfleger, 1968; 
Lorenz, 1969; Lorenz et al., 1969b, e) and histidine deearboxylase 
(Lorenz et al., 1969, 1969a) were found in the antrum of man and many 
animals, histamine could be involved in the release of gastrin, which 
should be studied with the radioimmuno-assay of this hormone. There 
were findings that  histamine stimulated the release of peptide hormones 
in the hypophysis (Harris et al., 1952) and in the pancreatic islets (Vance 
and Bragg, 1969). 

The properties of histamine methyltransferase from pig antral mucosa 
partially agree with those of preparations from other organs. The K m  
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w i th  h i s tamine  as subs t r a t e  of  the  enzyme f rom guinea-pig  b ra in  was 
3.5 • 10 -5 M (Brown et al., 1959), f rom r a t  k idney  2.3 • 10 -5 1R (Net ter  
and  Bodenscha tz ,  1967) and  f rom pig a n t r u m  2.3 • 10 -5 M (this paper) ,  
b u t  the  enzyme f rom pig l iver  showed a Km of  1.0 • 1O -~ M (Lindahl ,  
1960). The  Km for  S-adenosy lmeth ion ine  was 3 . 8 •  -4 M wi th  the  
enzyme f rom guinea-pig  b ra in  (Brown et al., 1959), b u t  4 .3 •  10 -5 1V[ 
wi th  t he  h i s t amine  me thy l t r ans fe ra se  f rom pig a n t r u m  and  a b o u t  
10 -4 M wi th  the  enzyme f rom pig l iver  (Lindahl ,  1960). W i t h  enzyme 
p repa ra t i ons  f rom guinea-pig  b ra in  t he  op t ima l  p H  for h i s tamine  
m e t h y l a t i o n  was 7 .2 - -7 .4  (Brown et al., 1959), wi th  those  f rom pig a n t r u m  
7.4, b u t  wi th  p r epa ra t i ons  f rom pig l iver  10.0 (Lindahl ,  1960). Therefore,  
the  h i s tamine  me thy l t r ans fe ra se  of  guinea-pig  b ra in  a n d  p ig  antra1 
mucosa ,  which behave  s imilar  a t  the  p rec ip i t a t ion  b y  a m m o n i u m  sulfate,  
seem to  be r a t h e r  s imilar  enzymes,  whereas  the  h i s tamine  me thy l -  
t ransferase  of  p ig  l iver  could  be d is t inguished  f rom them,  especia l ly  
b y  the  p H - o p t i m u m .  

We thank the Deutsche Forschungsgemeinsehaft for a grant (Sonderforschungs- 
bereieh 37). 
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