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A number of organic bases, on injection into the body, may cause the liberation

of histamine. Some aliphatic diamines of simple structure do this, as showit by

the studies of MacIntosh and Paton (1949). This study of the relative activities

of a series of alkane-diamines was carried out in part for the information oti the

relations between structure and physiological actions. The study was also carriedl

out to reinvestigate the question as to whether these simpler alkane-diamines do

primarily owe their physiological actions to the liberation of histamine.

MacIntosh and Paton (1949) StUdliedi the series of a,w-alkane di-primary-

amities up to the C16 member of the series, and found the peak of depressor activ-

ity to be with the C10 and C11 compounds. For their proposed verification that

these diamines act by liberation of histamine, they carried out a detailed study

only with the C8 compound. It would seem more probable that the characteristic

actions of the series would be most clearly defined with the most active com-

pounds. In the present study particular attention was given to the various

pharmacological effects of decane-1 , lO-diamine in order to reveal the most

specific actions within this group of compounds.

Studies of mono-amine oxidase and of di-amine oxidase upon diamine sill)-

strates, by Blaschko and Hawkins (1950), are of particular interest with regard

to the pharmacological actions of such diamines in the body. They found that

mono-amine oxidase was particularly active on di-amines when the two amino

groups are separated by more than six carbon atoms, as with octane-i , 8-diamine

and decane-i , lO-diamine. Since the duration of the physiological action of these

diamines in the body might he expected to be limited because of their (leSt.ructiOfl

by either mono-amine or diamine oxidase systems, it. was of interest to study some

of their N-alkyl and N-dialkyl derivatives, and of special interest, to study their

a , w-di-methyl substituted derivatives. Similar substitution of aliphatic mono-

amines has been systematically studied by Alles and Heegaard (1943) for the

pi.evention of action by mono-amine oxidase. A similar structural effect. prevent-

ing the action of cu-amine oxidase has been evidenced by Alles, Wisegarver and

Shull (1943) with a-methyl derivatives of imiclazolyl-alkylamines.

EXPERIMENTAL. Tile heeded compounds were synthesized in Pa.sadella by I)r. C. Ernst

Redemann and Burnett B. Wisegarver, to whom the present authors owe their best thanks

for their work. The identity and purity of the compounds were concluded from the met hods

of syntheses used and the correspondence of their chloride analyses of tile dihydrochloride
salts when compared wit ii chloride contents calculated from molecul :Lr formulas. DoSe

comparisons were made on a molecular weight. per kilogram basis. The compounds used
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were: oct ane-1 , S-diamine (iihydrochlori(le, MW 217; decane-1 , 10-dianiinc diily(lrOcillori(le,

MW 245; dodecane-1 , l2-diamine (lihvdrochlori(le, MW 273; 1 ,8-diniet hvl -0(1 ane-1 ,8-dia-

Iliihlc dihvdrochloride, MW 245 (decane-2,9-diamine dihydrochloride) ; 1 , lO-dimet hyl-

decane-l , lO-diamine dihydrochioride, MW 273 (dodecane-2, 11 -diaminc dihydrochloride)

decane-l , lO-di (methylamine) dihvdrochloride, MW 273; decane-1 , lO-di (ethylamine) di-
hvdroci�loride, NIW 301 ; deeanc-1 , lO-di (din�et hvlamine) dihydrochloride, MW 301 ; dc

cane-i , lO-di (diet hylamine) dihydrochloride, MW 357.

I)F:PRF:sSoR EFFECTS IN DOGS. Effects of the cliamines upon arterial pressure

following intravenous injection into (logs under sodium pentobarhital anesthesia

1’�/ I �iif�If�huIsiiU I(t�HI�/
It

mm

Flu. 1 . Dog under l)ent obarbi 1a! aIle.sthesia; tracheal and art erial 1)100(1 pressure t rac -

ings.

A. 10� nioles/kgni. histamine. II. 2 X 108 moles/kgm. histamine

C. 5 X l0� moles/kgm. histamine. 1). 10-6 moles/kgm. decane-l , lO-diatninc

E. 2 X l0� nioles/kgni. decane-l , lO-diamine.

Tracheal tracings above, pulse rates noted on pressure tracings.

were cornpare(l. Light levels of anesthesia were used, with an initial 30 mgm. per

kgrn. (lose givell intraperitoneally andi supplemental 5 or 10 mgm. per kgm. (loses

given as needed. In no case �vas a notable latency of effe(t observed, all falls of

carotid 1)100(1 1)ressure beginning within 10 secon(ls after injection into the femo-

ral yen. Rapid repetition of injections of considerably active doses led to a cumin-

ished responsiveness of the animal, but with an allowance of 15-30 minutes be-

tween successive injections this was not marked. Fairly accurate evaluation of

relative effects of any two compounds were macic 1w giving an injection of one

(011)1)01111(1 l)et\Veell t�V() i(Iellti(al itijertiolis of tlie other (Ohlll)Ol11)(l. A (Olflparisolt
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of t he ext cut a! 1(1 t 111W course of the (lepteSS( )r (�f1e(t 5 111 relat ioht to t lint of lust a-

miliC is shown iii fig. I

Several points are noteworthy Ill the comparisons. First, associated wit ii (‘\�(‘hl

I)ronounce(1 acute falls in 1)100(1 j)ressure from histamine, the heart is not usually
5lO\Ve(1 at 1(1 may he accelerated, 1)resumably ! )� reflex st imulat loll restu it il ig from

I he l )\Vere(i 1)100(1 pressure. Secot 1(1, �v1ii le sma 116 lepressor efiect s of decau ie- I I 0-

(liamine or closely telateci (ompoun(ls occur without notable (.hahlg(bs ill heart

ings.

2 >< 11) ittobs ‘kgni. dccaulc-1 , lO-diantine

i�. 5 X 10 inobs/kgni. decane-1 , lO-diaminc

(‘. 5 X 10 nioles.kgnu. 1. !0-dimet hv!-decaIIe-l 10-diainine

I). 10 hllOleSkgIIl. I , JO-diniet hy!-decan(-1 , lO-dianuine

rate, larger depi.essor effects are accompanied by a llota!)Ie (lechease in heart tate

and increase in pulse pressure, as registered by membrane manometer tracings.

Third, where the (iepressol. effect of histamine amounts to 50 mm. Hg or more,

the resi)iI.at oi�s’ t racings usually showed evi(lellce of some !uronchoconst rictioti

\Vith de(ane-l . lO-diamiiie slight decreases (If respiratory amplitu(le were 01)-

serve(i 011 occasioli, but usually there was a t rattsieutt or last itlg iti(rease in respira-

tory amplitude or tate, or both. As shown in fig. 2, respiratory amplitude or rate,

Oh� 1)01 Ii, iiiay he itl(rease(1 �veii with vet�’ pro! outol and lasting falls �1l 1)100(1

pressit re, at 1(1 1 1( ) (Vi( let i�es of brOhichO(( )t ist rut i( )t 1 \�eie I t( )t NI. Fig. 2 also sin ws
the lesser activity of the I , lO-dimethyl substituted (INane- I . lO-diarniuie, atid,

particularly ill comparison of the effects of the smaller dosages, it is not apparent
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that this methyl-substituted dompound has any greater duration of action. The

depressor effects of either compound in the larger dloses illustrated last between

10 and 20 minutes, and pressures as low as 20 mm. Hg may 1)e reached and may

be persistent. for some time, with apparently complete and subsequently unevent-

ful recovery after 20 to 30 minutes.

Any attempts at precise comparative valuation of the intensity of depressor

activities of the compounds studied were complicated by the close-effect relation-

ship. Once a threshold dosage for minimal depressor effect has been exceeded,

there is a rather sharp increase in depressor effect with increased dosage. Thus,

comparisons of doses of two compounds for minimal depressor effects may give

results which are distinctly different than from comparisons made at closes which

give substantial depressor effects. As showii in fig. 1 , the increased effect of a

tw-ofold increase in dose of decane-l , lO-diamine is disproportionately large. In

fig. 2, the response to 2 X 106 moles per kgm. of decane-1 , lO-diamine is con-

siderably greater than the response to 5 X 10� of its 1 , lO-dimethyl derivative.

Furthermore, the response of 5 X 106 moles per kgm. decane-l , lO-diamine is

more comparable to that of l0� of its 1 , lO-dimethyl derivatives, although in

prior sequence it appeared that the threshold effect of 106 moles per kgm. decane-

1 , lO-diamine was between that of 10_6 and 2 X 106 of its 1 , lO-dimethyl deriva-

tive.

The compounds were found to have the following comparative activities for

threshold depressor effects (falls of 10-20 mm. Hg): histamine, 100-200; octane-

1 ,8-diamine, 0.5; decane-1 , lO-diamine, 1.0; dodecane-1 , 12-diamine, 0.5; 1 ,8-

dimethyl-octane-1 ,8-diamine, 0.5; 1 ,10-dimethyl-decane-1 , 10-diamiiie, 0.5; de-

cane-i , 10-di(methylamine), 0.5 ; ciecane-1 , 10-di(ethylamine), 0.2-0.25 ; decane-

1, 10-di(dimethylamine), 0.1; decane-1 , l0-di(diethylamine), 0.1. Each of these

valuations represents a rough averaging of studies made in three or four animals

for each compound, in comparisons for which decane-1 , lO-diamine was used as a

reference standard.

DEPRESSOR EFFECTS IN RABBITS. In a dose range of 5 X 10� to 2 X 10-6 moles

per kgm. histamine consistently caused a pressor response in rabbits under light

pentobarbital anesthesia, followed only in the case of the highest dosage by a fall

in blood pressure associated with circulatory collapse. On the other hand, decane-

1, 10-diamine at no time showed any trace of pressor action under the same con-

ditions. For example, 5 X l0_6 moles per kgm. given intravenously was without.

any notable action, but 10�, 2 X 10� and 4 X 10� moles per kgm. doses of the

diamine resulted in increasingly pronounced depressor actions followed l)y com-

plete recovery to the initial blood pressure levels. With the depressor doses a

moderate acceleration of the heart occurred during the period of depressor action.

This acceleration was subsequently followed by some slowing of the heart rate.

Atropine had tio notable action on either the depressor response or pulse rate

changes induced by the decane-1 , lO-diamine.

In rabbits, as in dogs and latei in guinea-pigs, the “delayed depressor response”

reported by MacIntosh and Paton (1949) for cats has not been apparent, i.e.

there has been no marked latent period before hypotensive responses occur.

1)EPRESSOR EFFECTS IN GUINEA PIGS. Since these animals are generally more
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sensitive to histamine thall are dogs, cats or rabbits, tile action of the alkane-

diamines oil arterial pressure was studied extensively in them.

A caroti(l artery �s:ts callllulutted with a short piece of 22 to 26 gauge hypoderniic tul)ing

connecte(i l)V l)0lYetli�!(1le tU1)iIlg to a Sanborn Electromanoniet cr To t lie 0.9 per cent

solution of sodium chloride in the reservoir was added heparin sodium in a concentration

of 1 per cent. Animals weighing from 400 to 500 gm. were suitable, and intraperitoneal in-

jections of 40 rflgm. per kgm. or more as needed, of pentoi)arbit.al sodium were used for

anesthesia. Injections were made into the jugular or superficial circumflex iliac veins

through 5OIl1� polyethylene t.uI)ing Conhiected to a CanhiUla of hypodermic tubing lying in

the vein.

As in the clog studies, no marked differences in latency between the alkane-

diamihies and histamine were observed. The depressor responses of the compounds

studied were (�uahtatively similar, but it was clear that, quantitatively, decane-

1 , lO-diamine is the most active depressor agent. In guinea pigs, as in dogs, cet-

tail) compounds were found to I)e markedly less effective than others at threshold

dosage levels, yet were equally active at dosage levels above the threshold

amount.. However, for approximate screening, it was mote convenient to (ompare

the magnitude of response to a fixed dose of each compound. At 5 X 106 moles

pel� kgm. the compounds can be rated with regard to the magnitude of depressor

response in order of decreasing activity as follows: for the primary diamines,

decane-1 , lO-diamine, 1 , 10-dimethyl-decane-l , lO-diamine, I , 8-dimethyl-octane-

1 ,8-diamine, dodecane-1 , i2-diamine, octane-i ,8-diamine. For the N-alkyl sub-

stituted diamines, decane-1 , 10-di(methylamine) was more active than clecane-

1, 10-di(ethylamine), hut was less a(tive thai) decane-l , lO-diamine. Likewise the

di(dimethylamine) was more active than the di(diethylamine), bitt was less

active than the di(methylamine), and was less active than the corresponding

diamine.

It was evident that decane-1 , lO-diamine represents the maximum depressor

activity in the group, although 1, 10-dimethyl-decane-l , lO-cliamine and 1,8-

dimethyl-octane-i ,8-diamine were almost as effective. Fig. 3 shows that the

durations of action of 1 ,8-dimethyl-octane-1 ,8-diamine and 1, 10-dimethyl-

decane-1 , lO-diamine were not notably longer than that of the compound with

a-methyl substitutions, nor were the secondary and tertiary diamine derivatives

appreciably different in duration of action when corresponding intensity of action

was produced.

In comparing decane-1 , lO-diamine with histamine at. threshold depressor

levels, histamine was found to be about 500 times more active than the diamine

(10-6 moles per kgm. for the diamine, 2 X 10� for histamine). At higher dosage,

however, the diamine compared more favorably, 2 X 106 moles per kgm. giving

a depressor response equivalent to that resulting from 108 histamine, or a ratio

of 200: 1, and in some instances ratios as low as 50: 1 were observed. Uncertainty

arises in trying to evaluate the diamine depressor actions in terms of histamine

depressor action with any great degree of accuracy, since the durations of their

actions differ so greatly.

MacIntosh and Paton (1949) reported that Neo-Antergan markedly reduced
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the amplitude of tile (leplessor re�p�tise to octatie- I , 8-diamine. They conclu(Iecl

that ‘‘anti-histamine drugs (alt antagonize the circulatory eflects of histamine

liberators, but. tile antagonism is a limited one.” Some stu(lies of antagonism of

tile (lepressor Iespoutse of (lecahle-l lO-diamiuie in tile guinea pig have led us to

find a fairly definite molal tatio re(fuire(l l)et \\��fl dliamille an(l antagonist, and

between histamine and antagonist. Benaclryl, at l0� moles ijer kgm. reduced tile

(lepressor response to 2 X 10-6 moles pet kgm. clecane-l , lO-cliamine to one-half

FIG. 3. Carotid 1)100(1 pressure effects in guinea jigs.

A. 1. 5 X 10-6 nioles/kgm. decane-1 , I 0-diamine. 2. 5 X 10� I , S-dimet hyl-oct aIIc-1 , 8-

diamine. 3. 5 )< 10 6 1, lO-dimet hv!-decauie-1 , i0-(lLiflhifle

B. Using smaller 1)ore cannula 1. 5 X 10� moles,/kgm. decanc-1 , 10-diamine. 2. 5 X 10�

1, 10-dimethvldecane-1 lO-diaminc

C. Using Integrating Circuit �n E!ectromanometer 1. 2 X i0� moleS/kgm. decane-1 ,10-

diamine. 2. 2 X 10’ decane-1 , lO-di (met hy!aminc). 3. 2 X i0� dccane-1 , iO-di(dimethyla-

mine). 4. 8 X 10’ decanc-1 , i0-dianiine

the unantagonized level, while only 2 X 10� moles per kgm. Benadryl was re-

quirecl to reduce the equivalent depressor response of 2 X 10� moles per kgm.

histamine to one-half. Neo-Antergan sho\ve(l about the same (legtee of activity

against histamine, since 2 X l0� moles per kgm. Neo-Alltergan also half-blocked

2 X l0� moles per kgm. histamine, while 10� moles pet kgm. half-blocked 4 or

even 8 X 10� moles per kgm. decalie-l , lO-diamine.

Our studies also included Neohetramine, which was found to be only about

one-fifth cu two-fifths as active against histamine as the above two antihista-

minics, but a I : I ratio was found iti its antagonism of ciecane-l , lO-cliamine, i.e.,

although (iistin(tly less active against histamine, it �vas mote active than Bena-

dlryl or Xeo-Antergan against the diamine. The relative effectiveness of cettain
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antihistamiiuics may b)e ciuite different with respect to histamine and diamine

antagonism.

Attempts �‘ere made to find a change in histamine-like activity in the plasma

of guinea pigs receivitig large closes of decane-l , lO-cliamine, similar to the experi-

ments of MacIntosh and Paton (1949) in which cats were used. 1)oses of i0� to

10� moles per kgm. (2.45 to 24.5 mgm. per kgm. of dihydrochloride) of decane-

1 , lO-diamine were usedi, and, because of the depressing effect of the compound

01) respiration at the highest doses, artificial respiration was maintained. Blood

samples were collected from an inlying carotid cannula immediately before, 1 , 5

and 30 minutes after injecting the dose of decatle-1 , lO-diamine sufficient to cause

a profound fall of arterial pressure. The samples wereheparinized then centrifuged

and tested Oil isolated guinea-pig ileum for “histamine-activity.” While some

activity was found even with control samples, 110 evidence of a change in such

activity was found following the injection of the diamine, even though a dose of

10� moles per kgm. was given in three of the eight experiments carried through.

Such a dose is about twice that of octane-i ,8-diamine reported by MacIntosh

and Paton (1949) to be effective in causing the appearance of histamine-like ac-

tivity in the blood plasma of cats.

EFFECTS ON ISOLATED GUINEA PIG ILEUM. Strips suspended in a 37#{176}C.bath of

oxygenated Locke solution were not sensitive to concentrations of the diamines

in comparison with histamine. MacIntosh and Paton (1949) reported octane-i ,8-

diamine to be itlactive in concentrations of 10� (presumably 10� gm. dihydro-

chloride per ml. or 4.6 X 10� molal), but that it caused a contraction with 10

times this concentration in some experiments. In our studies, while 10� molal

octane-i ,8-diamine had little effect, 5 X 10� and 10� caused relaxation.

Decane-1 , 10- and dodecane-l , 12-diamines caused relaxation at 10� molal,

but at 5 X 10�, while t.he decane compound was still relaxant, the clodecane

compound caused an initial contraction. At 10� molal both compounds caused

contraction, the dodecane most notably. Similarly, the 1, 8-dimethyl-octane-

1,8- and 1, 10-dimethyl-decane-1 , lO-diamines usually caused some relaxatiotl at

lower concentrations but differed at 10� molal in that, although the first com-

pound had little effect or caused relaxation, the second compound caused con-

traction.

The decane-1 , 10-di(methylamine) and -di(ethylamine) also caused relaxa-

tions at lower concentrations but both caused some contraction at 10� molal. The

decane-1 ,i0-di(dimethylamine) and -di(diethylamine) caused contractions at

10� and 5 X 10� molal as well as at 10� concentrations.

EFFECTS IN INTRADERMAL TESTS IN MAN. The intradermal injection of hista-

mine in sufficient concentrations results in the triple response reaction of Lewis

(1926) in the skin. MacIntosh and Paton (1949) reported octaiie-1 ,8-diamine as

showing a + + + reaction from 102 (presumably 10_2 gm. dlihydrochloride per

ml. or 4.6 X 102 molal), a + + or + reaction to5 X 10�. Our studies were made

on five persons, and intraclermal injections were made into the skill along the

volar surface of t.he forearm. Both decane-1 , lO-diamine and its I , lO-dimethyl-

derivative were testedi, and these compounds as dihyclrochlorides were madle up
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in dilutions of 10� and 10� molal with a sterile isotonic sodium chloride solutioll.

With both compoutids a flare andi wheal response of notable extent was observed

after 10� molal injections, and greater responses were observed after 10� molal

injections. The responses to the 10� and 10� molal injections were roughly com-

parable quantitatively to those of 10� and i06 molal histamine in the same per-

SOIlS under the same cOIldit.iOlIls. We also noted that., as MacIntosh and Paton

(1949) reported for octatie-1 , 8-diamine, nO persistent inflammation or necrcsis

was cauSedi by either the decane-1 , 10- or I , l0-dimethyl-decane-i , lO-diamines

when used ill concentrations up to and including i0� molal.

ACUTE LETHAL TOXICITY. Studies were made with white mice using intra-

peritoneal injections of 0.1 or 0.5 molal solutions as needed. When rapid death

occurred, it was preceded by convulsions and labored breathing. Immediate au-

topsy showed the heart to he beating after respiration had stopped. In some

TABLE 1

Dosage-mortality data following intraperitoneal injection of various diamines into mice

I DOSE � APPROXIMATE
COMPOUND MILLIMOLES DOSE MOM. MORTALITY LD,o MILLI-

PER KGM. PE 0 . A MOLES PER MOM.

Octane-1,8-diamine 3.0 651 I 0/10 3.5
dihydrochloride 4.0 868 I 9/10

Decane-1,10-diamine 0.6 I 147 2/10 0.7

dihydrochioride 0.8 196 9/10
Dodecane-1,12-diamine 0.6 164 0/10 0.7

dihydrochioride 0.8 , 218 7/10

1,8-Dimethyl-octane- 1.0 245 2/10 I 1.3
1,8-diamine dihydrochioride 1.5 368 10/10

1,10-Dimethyl-decane- 0.6 164 1/10 0.7

1,10-diamine dihydrochioride ‘ 0.8 218 8/10

animals constriction of the intestines was noted, and occasionally unusual pens-

taLsis was evident. With delayed deaths, cyanosis was evident., respiration becom-

ing increasingly slower until death ensued. Table 1 gives the lethal frequency data

for the compounds studied.

The toxicity of decane-1 , lO-diamine and its 1, 10-dimethyl derivative was

approximated in white rats following intraperitoneal injection, and found to he

0.5-0.7 millimoles per kgm. for LD50.

Since histamine is far more toxic for guinea pigs than for mice or rats, the tox-

icity in these animals was also approximately determined. The LD50 was about

0.4-0.5 millimoles per kgm. for both decane-1 , lO-diamine and its 1, 10-dimethyl

derivative on intraperitoneal injection.

In guinea pigs that died from receiving a lethal dose of either compound, pro-

nounced effects on the gastric mucosa were apparent on prompt autopsy. The

stomach lining showed eroded and hemorrhagic areas and nec! blotches of grossly

dilated vascular bed were often notable in the walls of the intestine. In some

cases the erosion of the stomach had proceeded to perforation and extrusion of
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gastric contents into the peritoneal cavity. Animals not dying as a result of ap-

proximately an LD50 dose were autopsiecl 72 hours after injection, but none

showed gross gastrointestinal pathology. A marked! dilation of the heart was often

tiotecl ill guinea pigs that died from receiving a lethal dose of these diamines.

Because of the notable effects Oil the gastric mucosa, further study was given

to this effect as produced by decane-1 , lO-diamine. On the basis of 0.5 millimols

per kgm. being the acute LD50 dose, a study of the effects of �, � and � of this

dose, repeated daily intraperit.oneally for two weeks, was made on groups of five

animals for each close. A control group receiving injections of 0.9 per cent sodium

chloride was included. Of the twenty animals used only five died within the two

weeks, and all of these were receiving � LD50 dose. Two of these showed gastric

erosion. The animals receiving only � and � LD50 and the control group were

sacrificed at the end of the two-week period, and two of the five receiving the �

LD50 dose showed evidlence of intestinal congestion and the intestines had ad-

hered to the abdominal wall at sites of an intraperitoneal injection. None of the

other animals showed any gross gastrointestinal pathology.

ABSENCE OF EFFECT ON GASTRIC SECRETION. In view of the gastric erosion

produced by lethal doses of the diamines in guinea pigs, it was of interest. to see

if these compounds were active in producing an increase ill gastric secretion. This

would be expected if the compounds liberated tiotable amounts of histamine in

the body. MacIntosh and Paton (1949) reported a single experiment. in which

licheniformin seemed to cause increased gastric secretion in the cat., but made no

such study with any of the other compounds listed by them as histamine liberator

substances.

Single intravenous (loses of histamine as large as 10� to 106 moles per kgm.

were not found active in increasing gastric juice in either the guinea pig or rabbit.

However, repeated intravenous doses of but 5 X 10� to 5 X 10-8 moles pen kgm.

ea(h minute for 15 minittes caused the gastric acid output to he consistently and

considerably increased. Rabbits were found more generally suitable for this work

than guinea pigs.

In an animal under pentobarbital anesthesia, a tracheal cannula was tied iii place in

case artificial respiration became necessary. The esophagus was ligated in the neck, an
incision made into the abdominal wall, and the duodenum ligated. A catheter was intro-

duced into the stomach through the pylorus and tied securely by a second ligature around

the duodenum.
After flushing out the stomach with successive 25 ml. portions of warm 0.9 per cent

sodium chloride solution until free of undigested materials, a 30-minute period for equili-
bration was used. Then 25 ml. of saline were introduced and allowed to drain. Gastric se-

cret ion was then collected at 30-minute intervals using a 25 ml. saline rinse when collect-
ing each sample.

Inject ions of 0.2 ml. were made at one-minute intervals for 15 minutes through an inly-

ing venous cannula. The 30-minute gastric samples were titrated with 0.02 N XaOH to !)H

3.0 (free acid) and to pH 8.5 (total acidity) using a Beckman pH meter.

The effect of histamine in both guinea pigs and i’ahbits was to notably increase

the total acidity and particularly the free acid (titration to pH 3.0). However,

the injection c)f 10_6 to 5 X 106 moles per kgm. per minute of clecane-l , lO-diam-
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inc was without any effect in atiimals that were responsive to histamine at 10-8

to 5 X 10 moles pet kgm. pci’ minute (fig. 4). On the basis that the comparative

activities of the tw-o compounds are as I : 100, as indicated by depressor activities

or iiy the intraclermal �vheal respotise in mati, it appears that tile activity of tile

diamine with respect to histamine is considerably less than I : 100 in any possible

stimulation of gastri( acid secretion.

Fh(;. 4. Gastric acid following decane- 1 , lO-diamine and lust amine.

Blocks represent 30-minute period, with height proportional to micromoles IIC! total

acidity. Fi!!ed-in blocks re!)resent free acidity in same unit. Injection perio(!s show :111 in-

terval of 15 minutes.

A. Guinea-Pig. 1 * 0.2 nil/mill. 0.9% NaCI. 2. 5 X 106 moles/kgm./min. decane-I , 10-
d!iamine. 3. 5 X 10� nlOles/kgm./min. histamiite.

B. Rabbit 1. 0.2 m!./min. 0.9% NaC!. 2. l0� niOleS/kgnl./Illin. decane-i , 10-diamine. 3.

10� moles/kgnl ./niin. histamine.

l)iscvssiox. The more active alkane-cliamines are (lepressor in their alt 10fl on

the (irculat.ion in the clog, (at., rabbit and guinea pig. While MacIntosh and Pat on

(1949) apparently quite regularly observed a significant delay in tile oliset of the

depressor act lOll ill the (at, and OIl occasion in the clog, we have not observed this

latency in any of our experiments with the clog, rabbit or guinea pig. The del)res-

son responses that ilave been observed appeared to be of about the same maglui-

tude in relation to dosage as those reported by MacIntosh and Paton (1949),

an(l were also found to he maximal with respect to clecane-l , lO-diamine as

compared with octane-I ,8 and clodecane-l , 12-cliamines.

In our experiments in the guinea pig. large an(l prolonged falls in 1)100(1 pres-
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sure were unaccompanied by the appearance of increased “histamine-like” ac-

tivity ill the plasma, and there was n� concomitant manifestation of histamine-

like activity OH the bronchi. It would seem possible that the observations of

“histamine-like” sui)stances appearing in the blood in cats and clogs with the

alkane-diamines may have been related to particular conditions of circulation

at the time of injection of the diamines. MacIntosh and! Paton (1949) noted that

ill the dog, a change from an immediate to a delayed response could l)e effected

011 occasion by an intravenous infusion of epinephrine.

Certainly, the cliamines studied can produce marked depressor effects without

any apparent implication of histamine as part of the mechanism of action. The

mechanism of action may involve the same or similar receptor sites as are in-

volved ill the action of histamine. Atropine is relatively illeffective against the

depressor actiOils of both the diamines alldl histamine. However, the sharing of a

common mechanism generally in the body is not apparent in the lack of broncho-

constrictor effects by the diamines, the marked difference in the effectiveness of

the diamines and histamine on the ileum, arid in the failure of the most active

diamines to show any pressor effect like histamine in the rabbit . The absence of

notable toxicity differences for the diamines between guinea pigs and mice or rats,

Ill coiitrast to the greater sensitivity of guinea pigs to histamine, also indicates

different mechanisms of action.

The causation of gastric lesions and erosions from acute on chrotlic lethal doses

of the two diamines studied as to this effect, is somewhat suggestive that in such

response histamine might play a pant . Histamine administered i)y intramuscular

injection in beeswax preparations (Hay, Vanco, Code and Wangensteen, 1942),

or in near lethal dloses by subcutaneous injection (Van Meter and Oleson, 1949),

does cause a similar result.. However, the primary effect. of the cliamines may

simply he a serious impairment of circulation in the gastric and intestinal blood

vessels. Histamine liberation may also occur from such stasis and! in turn con-

tribute toward t.he production of the gastric erosion.

The depressor activity of the di-N-methyl derivative of decane-1 , lO-diamine

is almost as great as the primary amine, while the di-X-ethyl dlenivative was

cleanly less active. This structunal relationship is similar to that found with the

more active sympathomimetic amines. The lesser activity of the di-N-dimethyl

derivative similarly corresponds with t.he effect of such structural change upon the

sympathomimetic activities of phenalkylamines. Comparable situations also

exist with negarci to the N-methyl and N-dimet.hyl derivatives of histamine and

their relative activities as reponted by Vantiainen (1935).

SUMMARY

1. Decane-1 , lO-diamine and a number of closely related alkane-diamines

were studied and compared to histamine. I)oses 100 to 1000 times greater on a

molal basis were required to produce a comparable intensity of depressor effect

in dogs and guinea pigs.

2. Unlike histamine, the most active of these diamines, clecane-1 , lO-diamine,

does not cause any pressor effect. in the rabbit.
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3. On a molal ratio basis the depressor activities of decane-1 , lO-diamine are

not as effectively blocked as those of histamine by anti-histamine agents. Block-

ing effectiveness towards decane-1 , lO-diamine as compared with that towards

histamine is not the same for different antihistamine compounds.

4. No changes of histamine-like activity in the plasma of guinea pigs could be

demonstrated following closes of clecane-1 , lO-diamine which produce marked

depressor responses.

5. On isolated ileum the alkane-diamines caused slight relaxations with mini-

mally active bath concentrations, and cont ra(t iotis with higher concentrations.

They are much less active than histamine in producing a contraction of the

ileum.

6. Intradenmal injections of the most active alkane-diamines into the skin in

man cause a flare and wheal response similar to that of histamine, but they are

only 1/100 as active.

7. Acute lethal toxicity of the most active alkane-diamines is about the same

for intrapenitoneal injection into mice, rats or guinea pigs. Gastric lesions and

erosions were noted in guinea pigs receiving lethal doses. Deeane-1 , lO-diamine,

which showed such effects with lethal doses, is not. au effective stimulant of gas-

tric acid secretion.
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