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ABSTRACT: Two cases of lethal intoxication involving or due to oral ingestion of zipepro[ 
are described. The two cases concerned abusers of the substance for nonmedicaI purposes. 
Data regarding the distribution of the unmodified drug in biological fluids and tissues are 
presented. 

KEYWORDS: toxicology, poisoning, abuse drugs, zipeprol 

Zipeprol [1-(2-methoxy-2-phenylethyl)-4-(2-hydroxy-3-methoxy-3-phenylpropyl)pipe- 
razine] hydrochloride is an antitussive possessing bronchospasmolytic and mucolytic ac- 
tivity, as well, and lacking opiate-like side effects. Because of its molecular structure, it 
is a mild antihistamine and shows anticholinergic effects. Its clinical effectiveness has 
been proved and, in animals, it does not have side effects on the cardiovascular system, 
intestinal functions, or central nervous system, unlike opiate antitussives [1,2]. The phar- 
macokinetics and metabolism of zipeprol in man and animals are known. The substance 
is well absorbed after oral administration: the peak plasma level is attained 15 rain later 
and the excretion peak of the unchanged drug and its metabolites occurs about I h after 
ingestion. 

The fraction of the dose excreted unmodified in urine is 1 to 5%. Two main N- 
dealkylated metabolites [1-(2-methoxy-2-phenylethyl)piperazine and 1-(2-hydroxy-3- 
methoxy-3-phenylpropyl)piperazine] were identified, and these two account for 4 to 13% 
and 14 to 25% of the dose, respectively. Additional metabolites were also detected in 
human urine [3-6]. 

Zipeprol is commercially available in Italy in different pharmaceutical dosage forms 
(coated tablets: 75 mg; syrup: 0.3 and 0.5%; suppositories: 50 and 150 mg). The rec- 
ommended daily dose is 150 to 350 mg in adults and 3 to 5 mg/kg in children under 14 
years of age. 
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The present report concerns two lethal cases of acute oral poisoning involving zipeprol, 
and specific reference is made to the analytical point of view. 

Case Histories 

Case No. 1 

A 22-year-old drug addict was admitted to a hospital in a presumed opioid coma. After 
intravenous naloxone and oxygen therapy, he recovered and 1/2 h after admission he left 
the hospital. About 3 h later, he was brought back lifeless. Needle marks, some of them 
fresh, were visible on his arms. The autopsy and histology results revealed congestion 
(in the brain, lungs, kidneys and liver), microhemorrhages (in the heart, spleen, and 
lungs), edema (in the lungs), and myocardium fragmentation. 

Case No. 2 

A 22-year-old drug addict was found dead on the road. Fresh needle marks were not 
present, nor were syringes found near the body. The autopsy and histology results re- 
vealed thymic hyperplasia, massive and widespread congestion (in the hypophysis, brain, 
lungs, liver, kidneys, and suprarenal glands), microhemorrhages (in the heart, spleen, 
lungs, and thymus), edema (in the brain, kidneys, and lungs), and myocardium disso- 
ciation and fragmentation. 

Toxicological Analyses 

Initially, the examinations were performed on the biological fluids to test for the 
presence of the following substances: opiates and cocaine by radioimmunoassay (Abus- 
creen Roche); methadone, amphetamine, barbiturates, phenothiazines, tricyclic anti- 
depressants, pyrazolone analgesics and local anesthetics by gas chromatography (GC) 
with nitrogen/phosphorous detector (NPD); benzodiazepines by GC with electron capture 
detector; ethyl alcohol by GC with head space sampling and flame ionization detector. 
Organic nonvolatile compounds were searched for in tissue homogenates and gastric 
contents, which were extracted using the Stas-Otto method, according to Clarke [7], and 
the extracts were examined by thin-layer chromatography (TLC). These analyses showed 
that zipeprol was present in both subjects. In Case No. 1, phendimetrazine and its active 
metabolite phenmetrazine were also found in tissues and fluids, in addition to low levels 
of opiates in urine and bile. No other drugs beside zipeprol were found in Case No. 2. 

The TLC behavior of zipeprol is shown in Table 1. 
In Case No. 2, the identification of zipeprol was confirmed by GC/mass spectrometry 

(GC/MS). The chromatogram of a blood extract and the mass spectra of the zipeprol 
peak (see arrow) in the sample and that of the zipeprol standard are shown in Figs. 1 
and 2. 

In this paper only the analytical methods performed to quantitate zipeprol are reported. 

Methods 

Case No. 1 

Samples of biological fluids (1 mE) and of tissues and gastric contents (1 g) (the tissues 
and gastric contents having been homogenized with water at a 1:1 ratio) were spiked 
with a suitable quantity of internal standard (clotiazam), alkalinized with a phosphate 
buffer (pH 12), and extracted by vortexing with diethyl ether. The organic phase was 
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TAB L E l a--Resuhs of thin-layer chromatography of zipeprol. 

Migration Solvent Absolute Rf, • 100 

Toluene/acetone/ethanol/NH4OH 30% (45:45:7:3) 
Ethyl acetate/methanol/NH~OH 30% (85:10: i0) 
Benzene/acetone/petroleum ether/NH~OH (35:35:35:1) 
Methanol/NH4OH ( 100:1.5) 
Chloroform/acetone (70:30) 

63 
90 
45 
90 

8 

TABLE lb--Reactivity results for zipeprol. 

Spray Color 

Marquis yellow 
Dragendorff orange 
Acidified iodoplatinate purple 
Potassium permanganate yellow 
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FIG. 1--(a) Total ion chromatogram of a blood extract (Case No. 2); (b) mass spectrum of the 
peak indicated by the arrow (zipeprol). 

100007 .~ /~ 
80~ I l / SUBTRNC,ED SCUD 

I00 200 30~ 4O0 
Ma~/Cb~rge 

FIG. 2--Mass spectrum of the zipeprol standard. 
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separated and extracted with 4N hydrochloric acid (HCI), and the acid phase was al- 
kalinized with 40% sodium hydroxide (NaOH) and back-extracted with diethyl ether. 
The organic extract was evaporated to dryness under nitrogen, and the residue was 
dissolved in methanol and examined under the following instrumental conditions: 

Instrument 
Column 

Temperature 
Detector 
Carrier gas 

gas chromatograph, Perkin Elmer Model Sigma 3 B 
OV-17 3% on GCQ t00 to 120 mesh [1-m by 2-ram inside diameter (ID) 

glass column] 
260~ in the oven: 280~ at the injection port 
NPD (390~ 
N_~ (flow rate, 30 mL/min) 

Case No. 2 

Samples of biological fluids (0.25 to 0.5 mL) and samples of tissues and gastric contents 
(homogenized with water at a 1 : 1 ratio) were spiked with a suitable quantity of internal 
standard (eprazinone). alkalinized with borate buffer (pH 9) and vortexed with a benzene/ 
methylene chloride mix (9: 1). The organic phase was separated and extracted with IN 
sulfuric acid (HGO4), and the acid phase was neutralized with sodium bicarbonate 
(NaHCO3), alkalinized with a plq 9 borate buffer, and back-extracted with the above- 
mentioned solvent mixture. The organic phase was dried under nitrogen and the residue, 
reconstituted in methanol, was examined under the following instrumental conditions: 

Instrument Hewlett-Packard 5890 A gas chromatograph equipped with 
a Hewlett-Packard mass selective detector, Model 5970 

Column Hewlett-Packard capillary SE-30 (12.5-m by 0.20-mm ID); 
film thickness, 0.33 Ixm 

Column temperature programed from 50~ (0.5-min initial isotherm) to 80~ at 
70~ from 80 to 180~ at 40~ and from 180 to 
290~ at 27~ 5-min final isotherm 

Injection port temperature (on column) 50~ 
Interface temperature 280~ 
Detection selected ion monitoring for the following ions: 263 and 264 

atomic mass units (amu) (for zipeprol) and 245 and 246 
ainu (for eprazinone) 

Carrier gas helium (flow rate, 0.5 mL/min) 

The dosage was performed with reference to recovery trials from "blank" tissues and 
fluids to which zipeprol had been added in quantities that varied according to estimates 
formulated in preliminary analyses of samples. Internal standards were added in varying 
and proportional quantities, according to the roughly estimated amounts of zipeprol, in 
order to obtain comparable peak areas or heights (zipeprol/clotiazam ratio, 3 : 1; zipeprol/ 
eprazinone ratio, 5 : 4). 

Each sample received the same quantity of internal standard as that used in the cor- 
responding dosage trials. 

Results  

The concentrations of zipeprol and other drugs found in tissues and biological fluids 
in the two cases studied are listed in Table 2. Figure 3 shows (a) a gas chromatogram of 
"blank" blood spiked with 5 ixg/mL zipeprol and 4 p,g/mL internal standard; (b) a gas 
chromatogram of blood from Case No. 2 (internal standard, 4 Ixg/mL); and (c) ion 
chromatograms at 245 amu (internal standard) and 263 amu (zipeprol) of blood from 
Case No. 2. 
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FIG. 3--(a) Gas chromatogram of  "blank" blood spiked with 5 gg/mL zipeprol and 4 txg/mL 
internal standard, (b) gas chromatogram of  blood from Case No. 2 (internal standard = 4 ~xg/rnL)," 
(c) ion chromatograms at 245 ainu (internal standard) and 263 amu (zipeprol) o f  blood from Case 
No. 2. 

D i s c u s s i o n  

The abuse of zipeprol by drug addicts has been frequently observed in Italy. Moroni 
and colleagues [8] have indicated 32 cases of acute intoxication due to zipeprol, of which 
29 concerned zipeprol abuse by young people (average age, 19 years). The dose taken 
for recreational purposes varied from 11 to 28 mg/kg. The most obvious toxic conse- 
quences were severe neurological troubles (convulsions and coma). 

Perraro and Beorchia [9] refer to two zipeprol abusers who suffered repeatedly from 
toxic syndromes associated with doses in the range of 750 to 975 mg. One of these abusers 
also had a cerebral edema with convulsions. Abusers all describe zipeprol effects as 
hallucinatory and producing a sense of euphoria, which diminishes rapidly about 1.5 to 
2 h after ingestion. The psychodyslectic phase of intoxication is followed by a depressive 
rebound associated with retrograde amnesia. The psychotoxic syndrome manifests itself 
after oral ingestion of doses not less than 300 rag; some abusers take zipeprol rectally, 
using even higher doses (up to 2250 mg or more) [10]. 

Fatalities, however, are relatively infrequent. The pathogenesis, on the basis of the 
clinically observed overdosage syndrome, is a neurotoxic phenomenon, a well-known 
characteristic of piperazinic compounds [11,12]. 

No lethal intoxication due to zipeprol has been reported, to our knowledge, in the 
literature, but a few cases have occurred in I taly? ~ For this reason, data concerning 

3Lodi, F., Institute of Legal Medicine, University of Milan, personal communication, 1988. 
~Boriello, R., Institute of Legal Medicine, University of Naples, personal communication, 1987. 
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personally observed cases are useful for gathering information on the levels of unmodified 
zipeprol in body tissues and fluids. 

Our  analytical studies have not been able to evaluate the distribution of metaboli tes 
because of  the unavailability of standards. 

The blood concentrat ions of zipeprol in the two cases we have referred to are about 
7 to i4 times higher than the peak plasma level (0.76 p,g/mL) observed after a single 175 
mg oral dose [5]. 

The blood concentrat ion of unmodified zipeprol observed in Case No. 1 is about twice 
that observed in Case No. 2. On  the other  hand, the amount  of zipeprol found in tissues 
was generally higher in the " p u r e "  case (No. 2) than that found in the mixed intoxication 
case (No. 1). In the latter, the presence of phendimetrazine and phenmetrazine at toxic 
levels must be considered a factor contributing to the death and may also explain the 
different distribution of zipeprol,  assuming that sinergy exists between these substances 
[13,14]. 

Public concern in Italy over  the abuse of zipeprol led the Ministry of Heal th to limit 
sales of pharmaceutical  products containing it by requiring buyers to present  a new 
prescription order  each time and by limiting the quanti ty of  the drug that can be sold 
with each prescription order  to one commercial  confection (20 or 30 tablets, 100 or  200 
mL of syrup, or 10 suppositories). 
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