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DETECTION OF iI”-TETRAHYDROCANNABINOL IN SALlVA OF MEN 
BY MEANS OF THIN-LAYER CHROMATOGRAPHY AND MASS SPEC- 
TROMETRY 

SUhlXIXRY 

The saliva of men is SLI ggested as ~1 usefid biologicsi material 11x reuealins 

cannabis abuse. Ten subjects volunteered and smoked a single tobacco cigarette tllnt 
contained an tttnount of cmnabis equivalent to 2.S tng of ..I!'-tctrtthydroca~lntlbinol. 
After smoking, the .,,19-tetr3hydrocrtnnabinol was detected in the saliva estracts b) 
means of two-dimensional thin-layer clirclmtltagraphv~i~tt~~~r~tpli~ atlci 111~155 spcctromctry for 
periods up to 2 h. 

IKTRODUCTIOX 

Basic knowledge about the hunxtn nmsbolism 01. _ I!‘-tctrahydrocannabinol 
(_ I”-THC), the major psychoactive principle in tnarihuanttl. \v;ts obtained by espcri- 
mr‘nts with [‘-‘Cl. Ig-THC (ret>_ 2-d)_ These experiments sho\ved. for esttmple, the 
rapid decline of the concentration of I!‘-THC in plttsnxt within the iirsr z h after 
cannabis intake or the lack ofescretion of non-metabolized :I!‘-THC into the urine. By 
measuring the variation of the concentration of. Is-THC in plasnxt with time by means 
of combined gas cIirom3togrrtph_ and tnass spectronietry. results that corresponded 
well \vith the results of radioactivity esperiments \vet-e obttlined5_ 

Recently, the saliva was suggested as ;I biologicnl tnaterittl that could be used 
in order to reveal ctlnnsbis abuse”_ .:I”-THC was detected 1Iuoritnetrical:y by reaction 
with S-dimrth~laminon~~phthaIcne-I-sulphun’l chloride (Dns-Cl)“-:. Fluorescent l:i- 
belling ol~cannabinoids with Dns-Cl, which was also investigated by Forrest and co- 
worker+9 and was discussed as a possible tnean~ for f-orensic use. lowered the detrc- 
tion limit to about 1 - 1O-*2 mole. For the detection and idctxifictttion of:I!‘-THC in t!le 
saliw of men who have smoked ;I nxtrihtana cigarette, this method was fbund to be 
vet-y useful_ It was indicated that both contaniintttion of the mouth cavity caused by 
smoking the rnarihuanz~ cigttrette and excretion of the ;.I’-THC in the saliva by the 
salivary glands” would be possible n~echanistm for the detection of _ 19-THC in the 
saliva. This ttssumption was recently confirnxd by autoradiographic experiments on 
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the monkey19 Thirty minutes after the intravenous injection of [2.4-14C].~19-THC. the 
secretory cells sround rhe ducts of the s;divnry _ =rlands appeared heavily lnbelled and 

THC was detected in the saliw”. 
This paper now demonstrates the possibility oKdetecting_ ly-THC in the saliva 

of men by means of thin-layer ciiromato~rr~pl~~ (TLC) and mass spectrometry (MS). 

For the experiments_ ten student volunteers (six male and four !kmtlle) \vere 
used_ All of the subjects had smoked cannabis once before but \vere not permanent 
cannabis users_ All of the subjects. with one exception, were tobacco-cigarette 
smokers. They xere instructed bet-ore the tsperiments to inhale the smoke of the 
cmnrtbis cigarette deeply_ but this instruction was only partially follo~ved. Each sub- 
ject smoked one cigarette containing 700 III~ 01‘ cannabis (O-A]!;, _ I!‘-THC content) 
corresponding to 2-S mg of. I!‘-THC. The smoking N:LS not stsnhrdizcd in tmy limn 
but \vas mostly completed M ithin 10 min. 

Volumes of3 ml orsaliva were collected beibre smoking and at 5, 15. 30.60. 90 
and 120 min rtticr tinishing smoking. in 1%ml glass-stoppered ccntritilSe rubcs. Blood 
was taksn in amounts of?-3 ml !i-orn the m-n1 veins ol‘ the subjects before snmking and 
1 Ii tilier the snioking ~3s coniplcted. Care \v;ts taken that the sniokin~ of the can- 
nabis cigarette and the collection of the biological material acre carried out in 
ditf‘erenr rooms_ 

The sttlivs and blood \\cre cstractcd three times usin, sr 5-ml portions 01‘ li@t 
petroleum (b-p_ 40-60 )-methyl xctatc (?:I)_ The cstracts \\crc dried I-or 1 11 by ad- 
ding small amounts of sodium sdphatc. After dryin, ** the atracts. the sodium sul- 
phate ~2~s removed and the solvent v.x evaporated under :t shixini 01‘ nitrogen_ All 
of- the sol\-ents cmplo~ed wxc purilied tIlorou~lil~ and tltr _ grade of purity \v;w. coil- 
Iirmed bx MS_ 

Glzss shsers of dimensions 20 .- 20 cm were mret‘ully clerincd and coated 
with ;t 0-2~nun la_\-cr of silica gel G (Merck. Darmstttdt. G.F.R.). The sheets ytere 
first air-dried, then activtited at 100 and stored in ;I desiccator over calcium chloride. 

For r\\o-dimensional TLC, the extracted residues x\ere re-dissolved in light 
petroIeut-n (b-p_ 40-60 ). A rct‘crence snmplc ot‘. I”-THC WIS wxi in each TLC run, 
in both dimensions_ The solvent systems used Iix developing the saliva extrxts mere 

z-heptane-acetone (9OrlO) t-or the lkt dimension and ~~clohesane--benz~t~e-~~~~tlnol 
-ethyl acetate (70:30r 1 rl ) For the second dimension_ The cliromato~rams \vere de- 

veloped bv two runs in the first dimension and one run in the second dimension. 
TLC of the blood extrzcts was carried out using the solvent systems light 

petroletun (b-p_ 40-60 )-diethy ether-acetic acid (4O:lO: I) and n-heptane-dicth~l 
ether (5’020) lkr the tirst and second dimensions_ respectively. The chromatogrmns 
v.ere developed by t\\o runs in both the tirst and second dimensions. The chromato- 
graphic tanks were coated with tilter-paper and four chromatogrmns were developed 
simultmeouslv ir. one tank_ The grade of purity ol-silica gel and of all of the solvents 
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employed was esamined by MS. For detectin, ~7 t!le I”‘-THC rel~erence samples. each 
chromatogram wts partially sprayed with l&t blue salt B (Merck) dissoIved in O-1 N 
sodittm hydroxide solution_ 

Elzrrion q/-. 19-THC_ The zones correspondins to the. l”-THC ret‘erence samples 
were circled on each chromatograni and. as usual, the silica se1 was quantitatively 
removed using a small capillary under a slight V~CLILI~II. A snx~ll portion of cyelo- 
hesanc-benzene ( 100:0_5) wIs sucked thou@ the g!ass capillsry cont:iining the 
silica gel and :P-THC mxs then eluted using ethyl acetate. The ethyl acetate solution 
uxs easily trmsferred into ;I small self~prepareci glass tube !ix- MS. 

J firss sl’L~c.tla,nctl:1- 
Loi\,-resolution m;Iss spectra were obtained using ;I Varian Cl-l-5 nl:Iss spec- 

tronieler (direct input: 70 eVr 1X-160’). 

RESULTS AED DISCUSSlOX 

After a subject had smoked ;I cigarette cont;Iinin, cr 10 mg of. I!‘-THC_ \\-hich is 
a relatively high dose. the concentration of : I!‘-THC in the plasma decreased lion1 
about 20 pmole-ml 1 10 min after smoking to about 7 :Ind 2 pnmle- ml --I I h and 
Z Ii after smoking. respectively*-“. Hence conce~~trations of I!‘-THC in plasma of 

about 2 and 0.5-1.0 pmole-nil -I sll<>IIld be reached 1 11 and Z II_ respecti\-ely. atier 
smoking a camxtbis cigarette containing 2-S nq of. I!‘-THC. These concentrations are 
almost outside the detection limit of most analytical techniques. in subjective State- 
ments. the volunteers revealed that 2% nig ot‘. I!‘-THC per cigarette was ;I low dose. 
&lost ofthe subjects reported that they Iklt only slightI_\- ‘-high” compared with fornwr 
experiences with the drug_ 

In Fig. I_ ;i typical t\;.o-dimension~il thin-layer chromato~ram of ii saliva es- 
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tract is showx. while Fig. 2 represents the t\\-o-dimensional thin-itt?_cr clironiatngram 
ofa bhod e_stract. tt can he seen that TLC \x:ts performed in such ;l \\-ay that no over- 
lappinS of the _ I%-THC zones occurred with the larger cwccntrations c>f substances 
normally present in saliva and blood_ Parts of the mass specctrtt obtained after rflc 
clution of the _ 13-THC zones after TLC of saliva extracts of t\vo sub_jcjccts bcforc the 
smoking of a cannabis ci~arcttc art’ shown in Fis. 3.4 and 3B_ The analysis of saliva 
extracts of at least 20 dittkrcnt persons who had not been in cOnt;tct v.311 mxihuana 
gtl\-e mass spectra \vith dilkrent ktgmentation patterns. Often- but not in every c;tsc, 
an unidentified ion with w/v 34 appeared \vith ditkrcnt intensities. Peaks ax-r+ 

A I3 
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spending to ions with higtwr m;c values were also sometimes recorded. In no case 
were ions with m/e 299 and 314 observed in these spectra. 

Fi_g. 3C and 3D show parts of two mass spectra obtained after TLC of saliva 
estracts carried out 1 h and 2 11 after smoking. in both spectra the molecular ion 
m/e 314 and the fragment with m/e 299 formed by splitting ocf a methyl group were 
recorded_ In all experiments, _f’J-THC could be detected in the saliva of the subjects 
within the first 30 min after smoking. At 60 and 90 min after the smoking the saliva 
extracts showed the presence of_!“-THC in 90% and SO 7;; of the samples. respectively_ 

P-THC could still be detected in 50 ::g,: of the investigated saliva extracts 2 h after the 
smoking (Fig. 4)_ On tlzc other hand. I”-THC could be kmnd in only two blood 
samples. When A!‘-THC was detectable in the blood, it was :dso detectable in the 

saliva Z Ii after the smoliin~. 

III 30 mass spectra of. I?‘-THC. all obtained under the conditions nientioned 
above_ the ratio of the intensities of the ions III~~ 299 and 31-l \yere determined. In 
29 spectra. this ratio varied betlvcen 0.9 and 1.1. while in one spectrum it w:ls OX 
The ratio of the peak intensities can be an additional valuablt indication ofthe pres- 

once of _ I”-THC. By adjustin g the n~ss spectrometer to record onfv the intensities 
of the ions flz/e 314 and 299 it should be possible to improve the _ Is-THC detection 
limit_ 

The excretion of:l”-THC by the sali\-ary _ elands after the intravenous rlpplica- 

tion of the drug 1~1s demonstrated in the monkey but it was not investigated a-hetlicr 
this also occurs in nx1n. When the cannabis cigarettes ivere smoked completely without 
inhalation of the smoke. estremely low concentrations of _ I”-THC nltiy reach the 
sali\-ttry glands. Ho\\-ever, o\\-ing to contamination of the mouth tax-ity, . I?‘-THC \vas 
detectable in the saliva \vithin a period of 1 11 after the smoking. 

In the above experiments. where the ten subjects were instructed to infwle the 
snwke of the cannabis cigarettes_ the detection of. I!‘-THC was still possible Z 11 after 
tile smoking. These results su,, =*xest that escretion of _ I!‘-THC bv the s:lliv:li\r nlands _ = 
may prtrticularfy contribute to the possible. I!‘-THC detection after peri& longer than 
1 h after the smoking. 
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