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Abstract. In recent years, synthetic psychotomimetic drug abuse has experienced an increasing  popularity, 
especially among young people. The most important enablers to  this phenomenon are: easy product  
purchase, lack of information about the potential threat posed by their consumption and the difficulties of 
identifying analytes in biological products through simple techniques Thus developing the proper  methods to 
identify these substances has become  a priority. m. The expansion in  consumption has outlined a complex 
pathology, given both their psychogenic and addiction effect. Symptoms can often be mistaken for pathology 
affective disorders. The clinical picture of acute intoxication with synthetic psychotomimeticsfrequently 
includes major imbalances of vital functions that require urgent remedial measures.
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Background 

Consumption of substances of abuse is primarily 
a disease of lifestyle, and has lately become a 

universal problem, both in terms of social and health 
systems. Serious health complications, amputated 
social values, the recent explosion of family violence 
cases and  increased mortality among drug addicts are 
just some of the consequences of the disease. 

The dependence presupposes the existence of three 
distinct and independent components:

- �Psychological dependence - characterized by an 
irresistible desire and psychological imperative 
need to continue consuming a drug in order to 
relive the effects of psychoactive substances and to 
remove psychological discomfort, installed in the 
case of disrupted  consumption;

- �Physical dependence - a pathological condition 
of the body caused by repeated administration 
of  the drug developed only as a consequence of  
discontinuation or dose reduction of sudden sharp. 
The body's response is to change the conditions of 

loss of balance in different systems and to  restore 
the natural equilibrium;

- �Tolerance - the body's resistance to the effects of the 
drug under conditions of repeated administration 
of doses resulting from increasing  use until,  
physically, one gets the same effects observed in 
the initial dose [Voicu V. 2005].

Use of psychotomimetic substances has experienced 
significant growth in recent years, especially among 
youth, most often without knowing the risks they are 
exposed to both acute and long-term Furthermore this 
represents  a challenge to upgrade current approaches 
for the monitoring and control of new psychoactive 
properties of synthetic substances.

We aim  to present some aspects related to the 
use of the so-called " medicinal herbs", which are  the 
vector for synthetic substances abuse discovered in 
recent years. However, the media and the public know 
this substance as ethnobotanical, which is incorrect 
as the definition clearly reflects:  "Study of the popular 
names of plants" (DEX '09, 2009).

These products contain mixtures of synthetic 
psychoactive substances; most based synthetic 
cannabinoids, which have great potential in the 
development of psychological and physical dependence 
as early as the first use.

Their market launch aroused great interest among 
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bronchial rales in both lung fields, predominantly right 
SaO2 = 93 % exclusion of oxygen Cardiac examination 
was  within normal limits, except for sinus tachycardia 
with AV = 119 b/min, BP = 108/63 mmHg. Rebalancing 
required  replete fluids, antiemetic therapy, oxygen 
6L/min facial mask, monitoring of vital functions, 
harvested samples for biochemical and toxicological 
analyzes.

Clinical case 3
Patient, 19 year old,  presented to the hospital 

accusing  restlessness, dizziness and sweating, nausea, 
palpitations and tremor of the extremities. The patient 
was  accompanied by a friend who confirmed the 
patient’s use of   'Spice' products, approximately 2 hours 
prior to submission and denied any drug or alcohol 
consumption in recent history. Clinical examination 
was normal, except for increased heart rate AV = 126 
B/min. Biochemical results, acid-base balance within 
normal range, rapid screening negative for THC.  
The urine sample outlined the  presence of GC-MS 
prolintane metabolite. Fig. 3. shows ion chromatogram 
of urine sample and mass spectrum of prolintane 
metabolite .

The patient refused further hospitalization and 
was monitored in the emergency department. After 
approximately 4 hours, symptoms resolved , respiratory 
and hemodynamic rebalanced. 

Discussions
New synthetic substances use , produces changes 

both consumers of substances of abuse,  and  researchers 
who have tried to identify as accurately as possible  
these new psychotomimetic substances, given that 
their market is innovative, evolving and t orientation to 
the  discovery of new marketing strategies.

Material and methods
We  discuss three cases admitted with suspected 

consumption of synthetic psychoactive substances in 
the Toxicology Intensive Care Unit from the Emergency 
Hospital Bucharest.. For toxicological assays,  urine 
samples were collected, which were analyzed on a gas 
chromatography system coupled to mass spectrometry 
(GC-MS) Model GC/MS-Saturn 2000 in order to  
identify the mass spectra obtained; library mass spectra 
were used in: PMW, NIST and Wiley.

Results
Clinical case 1
Male, 28 years old  was brought to the emergency 

room for extreme agitation with suspected poisoning 
from unknown substance. The patient’s previous 
medical history  revealed: heroin dependence 
syndrome- 5 years ago, amputation of the left upper 
limb distal to post paravenous heroin injection , chronic 
HBV infection. The patient denied the use of heroin, 
while claiming that he only used alcohol just during the 
previous night. The patient was   agitated, diaphoretic 
and aggressive.  The average  laboratory tests reflected  
ALT = 650 U/L, AST = 589 U/L; Cranial CT examination 
normal. After stabilization, the patient was admitted 
to YOU Toxicology, he was debilitated, conscious 
but temporo - spatial disoriented with psychomotor 
agitation, hallucinations and anxiety. He presented  
conjunctiv hyperemia, mydriasis, spontaneous 
breathing with polipnee, FR = 24/min, SaO2 = 97%, 
tachycardia AV = 120B/min, BP = 148/95 mmHg. Under 
specific intensive care treatment (volume depletion, 
electrolyte and acid-base rebalancing, antiemetic, 
stomach and liver protection, sedatives) evolution was 
slowly favorable,  with respiratory and hemodynamic 
balance, but with persistence of memory impairment 
and spatial and time disorientation After 36 hours of 
continuous monitoring and a psychiatric evaluation the 
patient was discharged . The toxicological urine sample 
by GC-MS, identified JWH-018substance, a synthetic 
cannabinoid type involved in cannabis-like symptoms  
that our  patient also experienced. Fig. 1. displays  ion 
chromatogram,  total and mass spectrum of synthetic 
cannabinoid JW018.

Clinical case 2
Patient 20 years old, who came to the hospital with 

general malaise, headache and dizziness accusing 
several hours during a party in a club. The ambulance 
staff that accompanied the patient to the hospital 
reported  the presence of vomiting and convulsions 
at home. At presentation the patient was  febrile - 
38.0°C, diaphoretic, intermediate pupils, slow reactive 
respiratory examination revealed polypnea with FR = 
22B/min, bilateral vesicular murmur present, but with 
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Figure 1. The mass spectrum of synthetic cannabinoid JWH 018



Therapeutics, Pharmacology and Clinical Toxicology128

Figure 2. The mass spectrum search result for pirovalerone 
and mass spectrum from libraries
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Figure 3. The total ion chromatogram of the urine sample 
and the mass spectrum of prolintane metabolite

in the cognitive function and perception, behavior 
disturbances, homeostasis of the body, up to a critical 
condition that can endanger the patient's life. As new 
compounds appear on continuous basis, they  are not 
part of any list of banned substances.

The highest incidence of poisoning cases admitted 
with new psychoactive substances synthesis was 

recorded in 2010 - 2011, and was  correlated with the 
existence of market specialized stores selling various 
“medicinal herbs”, bath salts, plant nutrients under  
different names: Magic, Pure, Ninja, Spice Gold, Puff, 
Strong, Spice Diamond, Class, Eclipse, Mr. Smiley, 
Mamba, Insomnia, Spice Silver, Jamaica, Cox Special, 
Special, K2, Genie, Yucatan Fire, et al. These are usually 
smoked or snorted, less frequently ingested, although 
the labels mention "banned for human consumption". 
Even if  the packaging of these products, sold both 
in specialty stores and on the internet, mention the 
presence of a mixture of traditional herbs such as 
maritime Canavalia, Nymphaea caerulea, Scutellaria 
nana, Pedicularis densiflora, Leonotis Leonurus, 
Zorn latifolia, Nelumbo nucifera Leonurus sibiricus 
specialized laboratories have identified specific 
substances such as plants.

Following investigations on 15 December 2008, the 
German pharmaceutical company THC Pharm found 
that the consumers’ described hallucinogenic effects 
are caused by JWH018, a synthetic cannabinoid, found 
in at least three of these products "ethnobotanical" 
(EMCDDA, 2010)

In 2009, 24 new synthetic substances were identified 
for the first time in Europe, while in 2010 another 15 
substances were released, including catinonele synthetic, 
synthetic cannabinoids and synthetic derivatives like 
cocaine and amphetamines (EMCDDA, 2010).

Analytical laboratories using GC-MS systems or 
liquid chromatography systems coupled with LC-
MS mass spectrometers have identified a number of 
substances responsible for the hallucinogenic effects 
described by consumers. (Voicu V., et al, 2013).

Among them, the most widely used substances on 
the market in Romania are:

- �HU-210 (6aR, 10aR) -9- (hydroxymethyl) 
-6,6dimethyl-3- (2-methyloctan-2-yl) -6, 7,10, 
10atetrahydrobenzo [c] chromen-1-ol (6) 
mentioned first in the UK, a synthetic cannabinoid 
agonist acting non selectively on CB1 and CB2 
receptors (EMCDDA, 2010)

- �JWH-018 (naphthalene-1-yl- (1-pentylindol-
3-yl) methanon, a cannabinoid CB receptor 
agonist, aminoalkilindolilor family, synthesized 
for the first time in 1995 in experiments, the 
chemical structure quite different from the 
tetrahydrocannabinol, but more potent than this 
(EMCDDA, 2010).

- �CP 47 497 (5- (1,1-Dimethylheptyl) -2 - [(1R, 3S) 
-3-hydroxycyclohexyl] -phenol) - a cannabinoid 
CB1 receptor agonist with a potency of up to 28 
times higher than that of THC, which together with 
its counterparts dimethylhexyl, dimethyloctyl and 
dimethylnonyl were added to the list on substances 
involved in this phenomenon, first identified in 
2009 in Spice-type products (EMCDDA, 2010)

- �JWH-073 naphthalen-1-yl-(1-butylindol-3-yl)  methanone,  
JWH-018 naphthalen-1-yl-(1-pentylindol-3-yl) methanone, 
analogue in turn partial agonist of the CB1 and CB2 
receptors. It was  identified in Denmark and the 
Netherlands in 2009 (EMCDDA, 2010). 

Depending on the dose and the degree of tolerance 
developed the most common psychological effects are:   
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euphoria, relaxation, floating sensation, disinhibition, 
omniscience sensation, sensory illusions, visions 
autoscope, failing in concentration, depersonalization, 
impaired reasoning anxiety, hallucinations, panic 
attacks sometimes feeling imminent death, paranoid 
thoughts, temporo-spatial disorientation, environment 
with non-possession, or schizophrenia-like crisis that 
can  trigger schizophrenia in predisposed people. From 
the physical point of view, consumers have the following 
symptoms: dizziness, lack of appetite, insomnia, 
tremor, agitation, hypertension or hypotension, 
bradycardia, tachychardia or, nausea, vomiting, fever, 
sweating, dilated pupils, muscle pain, muscle weakness, 
convulsions followed by coma and death.

Pirovalerone (4-Methyl-a-ketone-prolintane) is a 
psychoactive substance with stimulant that acts as a 
norepinephrine reuptake inhibitor, dopamine (NDRI) 
and engaged in increasingly frequent pathology of 
addiction syndromes with substance abuse (Forges M., 
et al, 2012). The most common effects are: insomnia, 
tremor, anxiety, and loss of appetite.

Prolintane 1-(1-benzylbutyl)pyrrolidine), also 
known as Catovic  also presents  neurotropic stimulant 
properties, entering the category of norepinephrine-
dopamine reuptake inhibitors, similar in structure to 
pirovalerone, but used more frequently alone  than  in 
combination of "Spice" type , namely not along with 
other psychoactive substances (Forges M., et al, 2013).

Conclusions
Psychotomimetics substances synthesis evolved 

greatly from their first appearance on the consumer 
market, representing a continuing challenge for the 
field of toxicology.

These substances may be mixed with different 
psychotomimetics plants for use in therapy (for 
weakeness, controlling colds and other common 
medical conditions), or with various other substances 
for cultivation of plants (fertilizer) or personal hygiene 
(bath salts).

All these products, plants, plant nutrients, bath 
salts are usually smoked . 

Faced with the growing number of severe poisoning 
cases with new substances of abuse, with important 
implications both at individual and social level, 
Government banned the sale of a number of products 
and substances with similar narcotic effects. However, 
there are new substances that are not included on any list 
and which can be  legally  sold to suppliers of products 
for tangible or plant maintenance "phytotherapy".

A major problem that arises in these patients is the 
lack of real information on the composition of these 
products, impeding the physician to establish a direct 
causal relationship between intoxication and substance 
incriminated in the etiology of the patient's symptoms. 
Their precise identification and classification in 
most hospitals is very difficult due to the the lack 
of appropriate technical facilities and requires new 
detection methods of involved analytes for solving this 
type of consumption.

Differential diagnosis with psychotomimetics 
synthesis poisoning is the most commonly specified 

psychiatric pathology, patients presenting signs and 
symptoms similar to those found in the category of 
affective disorders, and consumption of marijuana. 
Literature suggests that presence of  adverse effects 
of synthetic psychotomimetics substances, especially 
synthetic cannabinoids are similar, but more severe 
than those given by cannabis. (Gurney, 2014).

Despite the similarity of symptoms related to 
the consumption of synthetic cannabinoids by 
immunofluorescence, tests do not reveal  a positive 
toxicological result for D9-tetradidrocanabinol (THC).

In terms of laboratory, these substances can 
sometimes give phenomena of liver dysfunction, renal 
dysfunction, rabdomyolysis, usually transient, but can 
sometimes aggravate preexisting pathology of various 
organs and systems.

Combination treatment of substance use is 
primarily symptomatic, with no specific antidote for 
poisoning with synthetic cannabinoids or synthetic 
psychoactive substances. In most cases, that agitation 
or aggression associated with benzodiazepines for 
sedation treatment is beneficial.

Aspiration pneumonia is a frequent complication 
in the pathology of acute poisoning, especially in 
poisoning sedatives, and in emesis and convulsions 
associated cases. When it appears in clinical tests, it 
obviously leads  to prolongued hospitalization, which 
automatically triggers labor costs and increased 
morbidity and mortality among these patients.

Besides  the severity of symptoms, associated to 
psychotomimetics consumption or substance abuse, 
another problem emerges when we talk about the 
hospitalization of these patients, specifically about the 
lack of agreement on admission. In extreme cases, it 
can resort to involuntary hospitalization if it turns out 
that the remaining methods have been tried and that 
the patient is a danger to himself or his entourage.

Recognizing the signs and symptoms of poisoning 
psychotomimetic substances synthesis is important for 
an optimal  assessment  of  their severity and for the 
application of proper  therapeutic approache.
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