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Increased brain uptake of morphine in the presence of the 
antihistamine tripelennamine 
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Disposition of [6 3H (N)]morphine in plasma, brain and 
liver of rats was studied 15 min after intravenous injection 
of either a 2 mg kg-l dose of morphine or a combination of 
the same dose of morphine with a 6 mg kg-1 dose of 
tripelennamine. The concentrations of morphine in brain 
and the brain to plasma morphine ratios in animals 
receiving the combination of drugs concurrently were 
significantly hi her than those in the control morphine 
group. No significant differences were seen in the mor hine 
or morphine metabolite concentrations in plasma ancfliver 
or liver to plasma mor hine concentration ratios in the 2 
groups. Data suggest tgat pharmacokinetic factors play a 
role in the potentiation of opiate effects by antihistamine on 
concurrent i.v. administration of the two drugs. 

Intravenous abuse of combinations of the antihistamine 
tripelennamine (Pyribenzamine) with pentazocine 
(Bhargava 1981; Poklis 1982) or paregoric and mor- 
phine (Wendt et  al 1964; Burton et  al 1965; Szwed 1970) 
recognized under the street names of ‘T’s and Blues’ and 
‘Blue Velvet’ respectively among heroin addicts in 
major metropolitan areas of midwestern U.S.A.,  have 
received increasing attention in the last five years. 
These combinations reportedly produce a heroin-like 
‘rush’ sensation lasting for 5 to 10 min, followed by a 
feeling of well-being over the next 4 h. The addicts 
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carefully establish a correct ratio for these drugs by 
titrating themselves to  get the sought-after ‘high’, while 
avoiding a seizure. The abuse of such combinations is 
potentially dangerous and sometimes fatal. A non- 
lethal dose of tripelennamine in combination with 
pentazocine resulted in a significant decrease in the 
LD50 of pentazocine from 116 to 60 mg kg-1 i .p.  in mice 
(Waller et  a1 1980). Concomitant S.C. administration of 
tripelennamine with pentazocine or morphine shifted 
the dose-response curve of the opiate to the left and 
enhanced the duration of the antinociceptive effect of 
narcotics (Tagashira e t  a1 1982) and morphine-like 
discriminative stimulus effects of pentazocine (Shannon 
& Su 1982). A t  present, the rationale underlying the use 
of combinations of an antihistamine and opiate and the 
enhancement of narcotic effects is not clear. This 
investigation was undertaken to  determine any possible 
role of altered distribution factors in the potentiation of 
opiate effects on concurrent i.v. administration of 
tripelennamine and morphine. 

Methods 
Samples of drugs. Tripelennamine hydrochloride was a 
gift from Ciba-Geigy Corp., Summit, N.J [6-3H (N)]- 
morphine, specific activity 9.84 Ci m mol-1 was 
obtained commercially from New England Nuclear 
Corp. Boston, Mass. The ethanol solution of the 
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labelled drug was transferred to a volumetric flask and 
the solvent evaporated under a stream of nitrogen. The 
residue was taken up in required amount of 0.001 M 
hydrochloric acid and suitably diluted with non-labelled 
morphine hydrochloride in 0.9% NaCl (saline) to 
furnish the injection solution (2 mg ml-l, sp. activity of 
drug 10 pCi mg-I). The injection solution of drugs in 
combination contained 2 and 6 mg ml-1 of morphine 
and tripelennamine respectively in saline. All concen- 
trations are expressed as free base. The pH of morphine 
injection solution was 5.65, and that of drugs in 
combination 6.25. 
Estimation of [3H]morphine in biological materials. 
Aliquots ( 2  ml) of plasma (diluted 1 : 5 with distilled 
water) or tissue homogenates (10% w/v in 0.5 M HCI) 
containing 1 ml of non-radioactive morphine hydro- 
chloride as carrier (500pgml-1 as free base) were 
adjusted to pH 9-9.5 with 1 M NaOH and the solution 
was buffered with 2 ml 40% w/v K2HP04 solution and 
extracted with 15 ml ethylene dichloride containing 
30% by volume of n-amyl alcohol as described pre- 
viously (Misra et a1 1971). Other details on extraction, 
liquid scintillation counting, estimation of free drug 
concentrations and total radioactivity have been des- 
cribed earlier (Misra et allY71). The values of morphine 
metabolites (as morphine equivalents) were obtained by 
subtracting the values of extractable morphine per g 
tissue or ml fluid from the corresponding total radio- 
activity values. 
Animal experiments. Male Wistar rats (160-190 g) were 
injected intravenously either with a 2 mg kg-1 dose of 
[6-3H (N)]morphine or the combination of same dose of 
morphine with 6 mg kg-1 dose of tripelennamine. The 
animals (n = 6 each in control and experimental groups) 
were killed 15 min after intravenous injection and the 
blood drawn into heparinized Vacutainer tubes 
(Becton-Dickinson, Rutherford, N.J.) by cardiac punc- 

Table 1. Comparative concentrationst of morphine in 
lama and selected tissues of rats after i.v. injection of a 5 mg kg-1 dose of [6-3H(N) morphine or a combination of 2 

and 6 mg kg-1 doses of /6-3H(N)]morphine and tripel- 
ennamine respectively. 

Brain 
Plasma 
Liver 

Morphine concn 
Test 

Control (morphine- 
(morphine) tripelennamine) 

136 f 11 
423 f 38 

2209 f 140 

180 f 8* 
412 f 28 

2184 f 229 

t Data represent mean f s.e.m. values of free morphine 
(ng g-1 tissue or ml-1 fluid) from 6 animals in each group. 
The animals were killed 15 min after the i.v. injection and 
blood and tissues removed for analyses. 

* Denotes significant difference from the control value at 
P < 0.01. 

ture. The plasma was immediately obtained by centfifu- 
gation and quickly frozen. Tissues were rinsed with 
ice-cold saline, blotted in tissue paper, weighed, 
wrapped in aluminum foil and stored frozen until 
analysed. The tissues were homogenized in 0.5 M HCI to 
provide a 10% w/v homogenate and 2 ml aliquots 
analysed in duplicate for [3H]morphine and total 
radioactivity. Plasma samples diluted 1 : 5 with distilled 
water were similarly analysed. 

The statistical significance of differences was deter- 
mined using Student’s t-test. 

Results 
Concurrent i.v. administration of morphine and 
tripelennamine combination (2 and 6 mg kg-l doses 
respectively) produced approximately 40% mortality in 
rats. Death was due to tonic-clonic seizures. The 
behaviour of animals injected with this combination was 
different from that manifested when either drug was 
given alone. Morphine (2 mg kg-1 i.v.)-treated animals 
showed analgesia, respiratory depression, Straub tail 
and behavioural sedation. The animals which received 
tripelennamine (6 mg kg-l i.v.) showed cns excitation, 
rapid and laboured respiration, ataxia and no mortality. 
Animals receiving the two drugs in combination concur- 
rently showed exaggerated behavioural responses, 
hyperactivity, Straub tail, tail lashing, tremors, 
stereotypy, rapid and laboured respiration and ataxia 
with subsequent depression and slow respiration lasting 
for 3 to 4 h. Doses of tripelennamine higher than 6 mg 
kg-1 given i.v. in combination with 2 mg kg-l doses of 
morphine produced lethality in all animals within 2 to 
3 min of injection. 

Data on the comparative concentrations of [3H]mor- 
phine in tissues and plasma of animals injected i.v. with 
[3H]morphine or a combination of [3H]morphine and 
tripelennamine appear in Table 1. The uptake of 
[3H]morphine in brain of animals receiving the two 
drugs in combination was significantly higher than that 

Table 2. Comparative concentrationst of total morphine 
metabolites in plasma and liver of rats after i.v. injection of 
2 mg kg-1 dose of [6-3H(N) morphine or a combination of 2 
and 6 mg kg- doses of /6-3H(N)]morphine and tripel- 
ennamine respectively. 

Morphine metabolites concn 

Control (morphine- 
(morphine) tripelennamine) 

Test 

Plasma 12.40 f 0.57 12.89 f 1.53 
Liver 41.59 f 1.77 37.27 f 2.80 

t Data re resent mean f s.e.m. values of morphine 
metabolites rpg-equivalents of morphine g-l tissue or ml-l 
fluid) from 6 animals in each group. The animals were 
killed 15 rnin after the i.v. injection and blood and tissue 
removed for analyses. 
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in the control morphine group. The concentrations of 
morphine in plasma and liver of animals receiving the 
2 drugs in combination although somewhat lower than 
those in the control morphine group, were not signifi- 
cantly different. Brain to plasma morphine concentra- 
tion ratio in morphine-tripelennamine group (0.45 f 
0.03) was significantly ( P  < 0.05) higher than that in the 
morphine group (0.33 ? 0.04). Liver to plasma mor- 
phine concentration ratio in morphine-tripelennamine 
group (5.28 f 0.38) was not significantly different from 
that in morphine-control group (5.32 k 0.29). Similarly 
comparative concentrations of total morphine metabol- 
ites (Table 2) in liver and plasma of animals receiving 
the 2 drugs in combination, were also not significantly 
different from the control group. 

Discussion 
The analysis of morphine in tissues and plasma of rats 
15 min after i.v. injection of morphine or the combina- 
tion of morphine and tripelennamine was undertaken 
because peak values of morphine in brain occurred at 
this time after i.v. injection in rats (Dahlstrom & 
Paalzow 1978). The higher brain morphine uptake and 
higher brain to plasma morphine concentration ratio of 
animals receiving morphine-tripelennamine combi- 
nation compared with those receiving morphine alone, 
imply that the potentiation of opiate effects by anti- 
histamine could be due in part to pharmacokinetic or  
pharmacodynamic factors. The concentration of mor- 
phine in the brains of animals receiving the morphine- 
tripelennamine combination roughly corresponds to 
that produced by a 4 mg kg- dose of morphine alone 
administered intravenously. Although the mechanisms 
by which the antihistamine enhances brain morphine 
uptake is not clear, it is conceivable that haemodynamic 
variables involving depressed cardiovascular function, 
reduced cardiac output, or  cerebral fluid dynamics alter 
the blood-brain barrier permeability and lead to the 
delivery of a larger fraction of morphine to the brain 
after i.v. injection of morphine-tripelennamine combi- 
nation. The increased permeability of the blood-brain 
barrier may apply not only to the opiate but to 
tripelennamine as well, in view of the reported signifi- 
cant decrease from 47 to 20 mg kg-l i.p. in the LD50 of 
tripelennamine in mice when it was administered 
concomitantly with a non-lethal 40 mg kg-1 dose of 
pentazocine (Waller et  al 1980). This however, remains 
to be determined. Additionally, tripelennamine has 
anticholinergic atropine-like properties as well as local 
anaesthetic activity (Showalter & Moore 1978) and 
blocks the re-uptake of noradrenaline into nerve 
endings thereby potentiating the catecholamine effects 
(Issac & Goth 1965). Large doses of tripelennamine and 
other antihistamines produce cns excitation and tonic- 
clonic seizures (Wyngaarden & Seevers 1951). These 

effects could also influence the striking potentiation of 
antinociceptive effects (Tagashira et  al 1982) and 
toxicity (Waller et a1 1980) observed with tripelenn- 
amine and pentazocine or morphine combination, 
In-vitro opiate receptor binding or guinea-pig ileum 
assay utilizing the inhibition of specific [3H]naloxone 
binding have however shown (Shannon & Su 1982) no 
interaction of tripelennamine and pentazocine at  the 
molecular level. The relative doses of tripelennamine 
and opiate is an important consideration in this interac- 
tion. 

Recent work (Gupta et al 1982) has shown that 
methaqualone responses are also potentiated by 
another antihistamine diphenhydramine as a result of 
inhibition of hepatic mixed-function oxidase activity, 
which leads to a significant increase in biological 
half-life of methaqualone and a marked decrease in its 
elimination rate constant and metabolic clearance rate. 
Although the inhibition of metabolism of morphine by 
antihistamine could not be ruled out, the rapidity 
of the onset of toxicity or  lethality with combination 
of tripelennamine and morphine administered intra- 
venously would appear to minimize the role of metab- 
olic factors in the toxicity of these drugs in combination. 

The authors thank D r  S.  J.  Mule for his kind interest. 
Tripelennamine hydrochloride (pyribenzamine hydro- 
chloride) was a generous gift from CIBA-GEIGY 
Corporation, Summit, N.J. 
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