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ABSTRACT
“Le gal highs” is a term that em braces many com pounds, in clud ing plant sub stances and syn thetic de riva tives. Trends in the use of tra di -
tional drugs of abuse by young peo ple, are down ward. On the other hand, we can ob serve an in creas ing preva lence of “smart drugs” use.
These are of ten sold by on line shops of fer ing a wide range of prod ucts as al ter na tives to il le gal drugs. How ever, the de gree of risk posed by
the use of  “le gal highs” for in di vid ual us ers, and for pub lic health is un known and dif fi cult to as sess [2,9,18]. The health risk may also in -
crease when peo ple use high doses of these prod ucts or mix these with al co hol or other drugs of abuse [18]. These drugs in crease the risk
of se ri ous in ter ac tions and may lead to the poi son ing of the body. Moreo ver, there is no in for ma tion on their pack ag ing about the ac tive
in gre di ents of the prod ucts, their dos ages and their po ten tial nega tive side ef fects. In ad di tion, con sid er able varia tion was noted re gard -
ing the amount of in for ma tion pro vided by on line re tail ers about the mode of use and the health risks of the prod ucts they were sell ing
[9]. What is more, these prod ucts fall out side phar ma ceu ti cal li cens ing regu la tions and con trol, and con se quently their qual ity is not sub -
ject to scru tiny. This pa per de scribes some of the se lected sub stances known as “le gal highs”. It should be noted that the list of spe cies of
psy choac tive, hal lu cino genic and nar cotic spe cies, mainly plants and fungi, used to pro duce highs in the world, is much greater. Moreo -
ver, new psy choac tive sub stances that ap pear re quire nu mer ous and thor ough re search, and it is im pos si ble to im me di ately de ter mine
the short- and long- term ef fects of the use of these sub stances. Let us hope that most of these sub stances will be soon un der con trol and
will be on the list of con trolled sub stances.
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INTRODUCTION
The term “le gal highs” or “smart drugs” in cludes a wide

range of prod ucts (syn thetic or de signer drugs, herbal mix -
tures) in clud ing me phe drone, Lion’s Tail (Le ono tis Le onu-
rus), 1-(3- trifluoromethylphenyl) pipera zine (TFMPP), Fly
agaric (Ama nita mus caria), 1- Benzylpiperazine (BZP), Kra -
tom (Mi tragyna spe ciosa), Sal via divi no rum, Dream Herb or 
Leaf of God, (Calea za cate chichi) and Spice. This is a group
of dif fer ent psy choac tive sub stances that are not con trolled
un der the pro vi sions of the act on coun ter act ing drug ad dic -
tion.

Be fore the changes in law that pro hibit the sale of “le gal
highs”, on line stores that dealt with these items posted in for -
ma tion about stud ies prov ing the harm less ness of these
sub stances. Deal ers claimed that “at least some of “smart
drugs”  were safe al ter na tive to the harm ful ef fects of il le gal
and ad dic tive drugs”. How ever, the in for ma tion from these
stud ies re lated only to the fact that they did not con tain sub -
stances that were il le gal at that time, and it did not mean that
they were safe for us ers. It is true that the number of re li able
re search and analy sis con cern ing  “le gal highs” is lim ited.
How ever, labo ra tory analy sis has re vealed that the prod ucts

sold as “le gal highs” con tained many im pu ri ties, thus
show ing the low qual ity and high ran dom ness of the pro duc -
tion pro cess. Moreo ver, labo ra tory analy sis re vealed that
am pheta mines were one con stitu ent in sev eral of the sam -
pled prod ucts, while oth ers were com plete fakes. Thus, the
abuse of “smart drugs” can cause se ri ous health con se -
quences, in clud ing the death for us ers.

In gen eral, prod ucts that are mar keted as “natu ral” or
“herbal” by re tail ers are per ceived as be ing syn ony mous
with the word “harm less.” In re gard to “Le gal highs”, they
are claimed to be sold for use only as ani mal feed, plant fer -
til izer, room de odor iz ers, herbal in censes or even bath salts.
They are also mar keted as col lecti bles, ab so lutely not in -
tended for hu man con sump tion. 

The most popu lar source of in for ma tion about such il le gal 
drugs and their use is the Inter net [9,19]. In re cent years,
a d ra matic in crease in the sale of “smart drugs” via the Inter -
net has been ob served, es pe cially among young peo ple [16].
The range of “smart drugs” in cludes herbs and “party pills”
which have a stimu lant, re lax ing, psy che delic and hal lu cino -
genic ef fect, and con sum ers of such items are con sid ered
youth ful and ‘with it’.

This pa per pres ents the char ac ter is tics of a few ex am ples
of the sub stances be long ing to the prod ucts deemed “Le gal
highs”, as well as the im pact they ex ert on hu man health.Corresponding author
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MEPHEDRONE
Me phe drone (4- methylmethcathinone) is a phar ma co -

logi cally ac tive al ka loid that is struc tur ally simi lar to
meth cathi none, and can be found in Ca tha edu lis. 

This drug is the most widely ex pe ri enced “le gal high”
[7,16]. Due to the chemi cal simi lar ity of this sub stance to
am pheta mines and meth cathi none, it is of ten used as an al -
ter na tive to the above- mentioned drugs [16]. Me phe drone
acts as a cen tral nerv ous sys tem (CNS) stimu lant by pro mot ing
the re lease of monoamine neu ro trans mit ters nore pi neph rine, 
se ro tonin, do pa mine and proba bly by in hib it ing their re-
 uptake [16]. 

Ac cu mu lat ing evi dence sug gests that mephe drone is usu -
ally con sumed orally (as a pow der or tab lets) or na sally
(sucked through a straw or a bank note). It can also be taken
by in tra mus cu lar/in tra ve nous in jec tion and rec tal in ser tion.
This drug is chemi cally un sta ble, so it is not suit able for
smok ing [13,16]. Clini cal evi dences sug gest that me phe -
drone in creases the li bido and may lead to risky sex ual
be hav ior. Con cern ing its mecha nisms of ac tion, e.g. in -
creased re lease of do pa mine and se ro tonin and in hi bi tion of
their re- uptake (which is simi lar to am pheta mines), me phe -
drone causes eupho ria, em pa thy and re duc tion of ap pe tite.
Moreo ver, talka tive ness, mood en hance ment, men tal clar ity
and hal lu ci na tion are ob served af ter me phe drone use. These
men tioned ef fects are typi cally seen within 15–45 min af ter
an oral ad mini stra tion. The on set of ac tion fol low ing na sal
in suf fla tion is re ported by us ers to come about within a few
min utes and with peak ef fects ob served within 30 min. 

The main ad verse ef fects re ported by us ers of me phe -
drone in clude nose- bleeds, di lated pu pils, blurred vi sion, dry 
mouth/thirst, hot flushes, tachy car dia, hy per ten sion, se vere
anxi ety/agi ta tion, vaso con stric tion, na sal ir ri ta tion sec on -
dary to in suf fla tion of the pow der, rest less ness, brux ism and
shrunken geni tals (but only in men). The after- effects re lated 
to me phe drone use in clude numb ness, head ache, skin
rashes, fa tigue, diz zi ness, de pres sion, short- term mem ory
im pair ment and mi nor am ne sia [13,16]. 

Ad di tion ally, mephe drone is some times used to gether al -
co hol or other drugs in clud ing her oin, co caine, can na bis,
keta mine and 3,4- methylenedioxymetamfetamine (MDMA).
It is also re ported that me phe drone is taken in com bi na tion
with a va ri ety of other com pounds, e.g. meth y lone, bu ty -
lone, meth yle ne di oxypy ro va lerone (MDPV), gamma- buty-
rolactone (GBL), Kra tom, CNS de pres sants such as ben zo -
di azepines, and many other items. As some us ers have

re ported crav ings for me phe drone af ter use, it is prob able for 
the use of me phe drone to carry the risk of de pend ency [16].

BZP
BZP is a syn thetic phenyl ana log of pipera zine. 

BZP af fects mostly the do pa min er gic neu ronal trans mis -
sion in a man ner simi lar to am pheta mine. Re search has
shown that BZP in hib its do pa mine re- uptake and post-
 synaptic ac tiv ity of do pa mine re cep tor ago nists [4]. This
drug is rap idly ab sorbed, ex ten sively me tabo lized and has
a re la tively short half- life. BZP- party pills make us ers feel
con fi dent and re laxed in so cial situa tions, and thus the prod -
ucts fa cili tate so cial in ter ac tions. Young women also
iden ti fied weight loss as a posi tive out come of BZP use
[4,15].

The nega tive im me di ate ef fects of BZP ob served in clini -
cal stud ies in clude psy cho logi cal, neu ro logi cal, car dio vas-
cu lar and other sys temic ef fects like tachy car dia, hy per ten -
sion, head aches, vom it ing, nau sea, de hy dra tion/in abil ity to
quench thirst, rac ing heart, sore or shak ing body, loss of ap -
pe tite, trem bling mouth or jaw, and an in abil ity to uri nate.
Fur ther more, con sum ers of BZP ex pe ri ence stom ach pains,
diz zi ness, sore eyes, teeth grind ing, in creased rates of smok -
ing and bleed ing nose, as well as agi ta tion, anxi ety and
para noia af ter the use of this drug [4]. The after- effects of
BZP use oc curred in the hours or days af ter tak ing the drug,
and may in clude in som nia, lack of ap pe tite, tired ness/leth -
argy, de hy dra tion, head ache, sore or dry mouth, ach ing/
shak ing body, de pressed mood, ten sion and anxi ety [4,15].
This drug is of ten in gested with other drugs of abuse such as
etha nol, MDMA, can na bis, and other stimu lants.

TFMPP
The popu lar ity of TFMPP has in creased in the last 10

years. This drug has lit tle re sem blance to do pa min er gic
stimu lants and lacks ad ren er gic ef fects [6,8]. Moreo ver, evi -
dence sug gests that it has di rect se ro to ner gic ac tiv ity.
In deed, it has been shown that TFMPP binds to se ro tonin
(5-HT) re cep tors in the brain and pre vents the re- uptake of
5-HT. TFMPP se lec tively binds to 5HT1 and 5HT2 re cep -
tors with mini mal af fin ity for the 5HT3 re cep tor.
In ter est ingly, the pu ta tive 5-HT re cep tor ago nist prop er ties
of this drug re sem ble those of ly ser gic acid di eth yl am ide
(LSD), 1-[3- chlorophenyl]-piper azine (mCPP) and fen flu -
ramine. Moreo ver, it acts as a stimu lant by caus ing en hanced 

Fig. 1. Struc ture of me phe drone [13]
Fig. 2. 1- Benzylpiperazine [15]
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re lease of cate cho la mines from sym pa thetic nerve ter mi nals
[10,15]. The phar ma coki netic prop er ties of TFMPP have not 
been widely in ves ti gated. Ac cu mu lat ing evi dence sug gests
that it is rap idly ab sorbed and me tabo lized ex ten sively.
Moreo ver, it has a rela tively short half- life. 

When used alone, TFMPP does not cause the euphoric ef -
fects pro duced by com mon stimu lants such as dex am phe-
ta mine, co caine and MDMA, con trary to com bi na tion with
BZP, when it pro duces a eupho ria simi lar to MDMA con -
sump tion. Moreo ver, it in duces mild psy che delic ef fects
simi lar to LSD and psi lo cy bin [10,15]. TFMPP can cause
harm ful ef fects which in clude pal pi ta tions, agi ta tion, anxi -
ety, con fu sion, diz zi ness, head ache, tremor, my dria sis,
in som nia, urine re ten tion and vom it ing. TFMPP is of ten in -
gested with other stimu lants [15].

SALVIA DIVINORUM
Sal via divi no rum (“Di vin er’s Sage”, “Mys tic Sage”,

“Magic Mint”) is a plant used in tra di tional spiri tual and eth -
no phar ma cologi cal prac tices by the Mazatec In di ans of
Oax aca. Other na tive uses for the plant in clude the treat ment
of di ar rhea, head ache, and rheu ma tism. 

Sal via divi no rum is one of the most widely mar keted rec -
rea tional bo tani cals avail able via the Inter net [3,14]. The
ac tive com po nent of Sal via divi no rum is salvi norin A, which 
is a neo cle ro dane diter pene with po tent and se lec tive ago nist 
ac tiv ity at the κ- opioid re cep tor [1,11]. Stimu la tion of these
re cep tors pro duces psy choto mime sis, spi nal an al ge sia and
diu re sis, but does not re sult in res pi ra tory de pres sion [3]. 

In ha la tion of ei ther va por ized salvi norin A ex tract or
smoked dried leaves pro duces psy choac tive ef fects within
sec onds. Hal lu ci na tions oc cur rap idly af ter ad mini stra tion
and are typi cally very vivid. Sal via divi no rum pro duces sy -
nes the sia of the senses, like hear ing col ors or smell ing
sounds. The lit era ture data men tion that these hal lu cino genic 
ef fects are typi cally brief, last ing only an hour or two hours.
Sal via divi no rum’s ef fects are simi lar in part to that of LSD,
psi lo cy bin, mari juana and MDMA [1,3]. The se lec tiv ity of

salvi norin A for the λ-opiod re cep tors sug gests that this
natu ral prod uct could be used as a probe to as cer tain the mo -
lecu lar ba sis of a number of psy chi at ric con di tions. In
ad di tion, there is an in ter est in the thera peu tic po ten tial of
salvi norin A as an an tipsy chotic agent or novel an ti de pres -
sant [3].

KRATOM (MITRAGYNA SPECIOSA)
Kra tom tree (Mi tragyna spe ciosa Korth) is an in dige nous

tree of South east Asia and Af rica. Kra tom has long been
con sid ered un usual in its dual stimu lant and seda tive prop er -
ties. In ter est ingly, the leaves of Kra tom have been util ized as 
a drug to en hance the abil ity to work, as a nar cotic or as an al -
ter na tive to opium due to its opioid- like ef fects. As early as
the nine teenth cen tury, Kra tom use was pre scribed to treat
pain and opium with drawal [3,12].

Kra tom con tains many al ka loids. Ac cu mu lat ing evi dence 
sug gests that mi tragynine is the main al ka loid of the more
than twenty al ka loids that have been iso lated from Kra tom.
How ever, al ka loids of Kra tom such as co ry nan theid ine or
7- hydroxamitragynine are phar ma co logi cally ac tive. 

In ter est ingly, mi tragynine is an in dole al ka loid, struc tur -
ally simi lar to yo himbine. In ad di tion, it acts as a μ- and
δ-opioid re cep tor ago nist, and it may be in volved in the ac ti va -
tion of de scend ing nora dren er gic and se ro to ner gic path ways 
in the spi nal cord re cep tors [3].

Fig. 3. Sal via divi no rum [3]

Fig. 4. Mi tragyna spe ciosa [3]
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Kra tom leaves, which are very bit ter, can be chewed,
while their other ways of ad mini stra tion in clude eat ing dried
leaves ground to pow der, smok ing, drink ing teas, or us ing
Kra tom resin [3, 12]. The clini cal ef fects of Mi tragyna spe -
ciosa are dose- dependent. In deed, in hu mans, Kra tom has
stimu lant ef fects at lower doses and opi ate ef fects at higher
doses. Moreo ver, the an ti tus sive, antino cicep tive and an tidi -
ar rheal prop er ties of mi tragynine have been de scribed as
clini cally simi lar to co deine. The with drawal symp toms ob -
served in Kra tom us ers in clude vom it ing, nau sea, di ar rhea,
ir ri ta bil ity, yawn ing, rhi nor rhea, my al gias and ar thral gias.
Ad di tion ally, in chronic us ers, weight loss, hy per pig men ta -
tion and psy cho sis have been de scribed [3]. 

“SPICE”
“Spice” is a mix ture con tain ing var ied plant/herbal in gre -

di ents (e.g. betoni cine, apor phine, le onurine or nu cif er ine).
Un for tu nately, there is a lack of in for ma tion about the com -
plete chemi cal com po si tion on the pack ag ing of the “Spice”
prod ucts. Chemi cal analy sis re vealed that their psy choac tive 
ef fects were due to the pres ence of syn thetic can nabi noids
such as JWH-018, JWH-073 and can nabi cy clo hex anol [17].
They are func tion ally simi lar to the ac tive prin ci ple of can -
na bis Δ9- tetrahydrocannabinol (THC). The above- mentioned 
drugs act by bind ing to the same can nabi noid re cep tors in the 
CNS and other or gans, as the en doge nous ligand an an -
damide [5, 17, 19]. 

“Spice” prod ucts can be smoked, alone or with can na bis,
or con sumed orally. Drug us ers re ported cannabis- like ef -
fects af ter smok ing a “Spice” mix ture. In this case, tol er ance
to the “Spice” prod ucts may de velop com para tively rapid
and might be as so ci ated with the phe nome non of de pend -
ence. Fur ther more, there are re ports that dem on strate signs
of de pend ence linked to the chronic abuse of “Spice”. Ab sti -
nence symp toms af ter with drawal of these drugs are simi lar
to syn dromes ob served in can na bis abuse. Nega tive ef fects
af ter in hal ing the smoke of “Spice” of ten in clude para noia
and mem ory loss. Moreo ver, dur ing a phase of ab sti nence,
in ter nal un rest, tremor, pal pi ta tion, in som nia, head ache, di -
ar rhea, nau sea, and vom it ing are re ported. Ad di tion ally,
us ers have sud denly felt de pressed and des per ate [17].
Symp toms usu ally dis ap pear af ter tak ing the drug again. 

JWH-018, the syn thetic can nabi noid added to “Spice”
mix tures, causes fuzzi ness and mood im prove ment. This
drug’s us ers re port that they felt tired, stoned and fuzzy, es -
pe cially by the end of the day. Fur ther more, JWH-018 has
a po ten tial car cino genic ef fect [17, 19]. 
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