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Abstract

A Bioassay study using rabbit ileum was used tduata changes in Total Brain Acetylcholine of wistats treated
for 4, 8 and 12 weeks with inhaled tetrahydrocamalbsmoke; a widely abused substance worldwidefirubf
cannabis smoke was performed with the use of a Hamsyringe delivering 100-ml puffs at 20-sec ntds into
the nose -only manifold for a total of 5 minutemdke was first pumped into a 500ml dilution chambih the aid
of a vacuum pump. The smoke was then displaced fin@ndlilution chamber through the nose-only madifatl 300
ml/min; that is the rats received Inhaled THC at/Seat for 5 minutes. After treatment the rat Braieye accessed
for Total Brain Acetylcholine (TBA) levels. To a@&hvie this; an increasing amounts of homogenizednBegiracts
from the rats in each group and Laboratory acetjich were used and their ability to contract thbhit ileum
when introduced into an organ bath was recordelge@ght of contraction which was then used to caleubctual
TBA concentration. This was first done for all gpsuto first determine an effective dose to be used.the actual
Bioassay study the chosen effective dose of 0.5rBlrain preparation from Control group, 4, 8, 12eke treated
groups and standard Laboratory Acetylcholine weseduto determine the concentrations of Total Brain
Acetylcholine present in the Brain extracts. Atragpiwas also introduced to ascertain the presenéelofin the
Brain extracts. The experiments showed signifitactease in TBA in the treated rats showing an edation of
Ach in the Brain due to THC inhalation. This is tpaf a series of studies to establish the influesic&@HC on the
neurotransmitter acetylcholine and cells of theilBstem for its possible importance in neurotrarnnideficiency
and related neurodegenerative diseases.

Keywords. Total Brain Acetylcholine (TBA), TetrahydrocannabirfTHC), Inhalation treatment, Bioassay, Rabbit
ileum, Height of Contraction, Nose-Only smoke mode

1. Introduction

There is growing evidence that tetrahydrocannabirosh cannabis is been used as remedies mostiynalgesics
and appetite stimulant (Campbell et al., 2001; weset 2001; Iversen and Chapman, 2002). Among litsratffects
includes dilating bronchioles in the lungs and @dg intraocular (within the eye) pressure (Amdriag, 1999).
Other suggested uses are its use as possible yHfereglaucoma and asthma (Grilly et al, 2006).t®& contrary so
much is also been said on THC related disorders cafidlar changes caused by its use (Abood andiMart
1992).The present work evaluates the changes itetiet of Total Brain acetylcholine in rats treafed 4, 8 and 12
weeks with inhaled THC through a nose — only smadeinistration model (Sarafian et al, 2006). Nenanrasmitter
changes have been areas of investigations useldote drug action. Of the acetylcholine related un@hogens,
some enhance the neurotransmitter and some inti@harles, 2010). The presence of increased Etetijne in
the brain might be because cannabinoids inhib#sctivlinesterase thereby blocking the uptake dfylteline by
cholinergic neurons in the brain (Katona et al.020Wilson and Nicoll, 2001). Our results will canfi THC’s
effect on Total Brain Acetylcholine and give a clieeits influence on the Brains which can give gihgs to its
damaging effect or as remedies for illnesses.
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2. Materialsand M ethods
2.1 THC (Cannabis)

Cannabis was collected from the National Drug LavioEcement Agency (NDLEA) office Abuja; it was iddied

and authenticated by the National Drug Law Enforeenhagency, Gudu, Abuja. Ethical approval was edseived
from the University of Jos ethics committee. Tharabis was burnt in a nose-only administration dbemand
administered by ‘Puffing’ performed with the useadflamilton syringe delivering 100-ml puffs at 20¥ervals into
the nose only manifold for a total of 5 minutes.d&mis first pumped into a 500ml dilution chambéthvwthe aid of

a vacuum pump. Smoke is then displaced from thetioii chamber through the nose-only manifold at 300
ml/min .That is they received Inhaled THC at apjmmately 5ml/sec. (Sarafian et al, 2006). See Fi§.48

2.1.1 Instrumentation

Nose- only smoke model — THC administration (Fi§ 4)
Homogenizer — Brain Extract Preparation

PH meter - Brain Extract Preparation

Organ Bath and Physiograph — Ach Bioassay (Figth)&
Animals

NoswN e

2.1.

Male albino rats weighing 180 — 260g were employidtey had free access to food and water excepiedirhe of
the experiments. There were 4 groups with five patsgroup.

2.2 Brain Extract Preparation for Total Brain Acetylcholine

Albino Rats after appropriate treatment with inllaléHC were sacrificed and their Brains were remoseduding
the cerebellum. The Brains were homogenized inlatien of ice-cold thyroid and Eserine. It was thacidified
using 0.5 M HCL to a PH of 3-4. The Homogenatesawzmtrifuged at 3000 rev/min. The supernatantrermsved
and neutralized with 0.5 M NaOH. The extract waggtal and assayed for total brain acetylcholinelp3évic,
1970; Ramesh, 2008).

221 Bio-assay Studies

Rabbit lleum was used for the Bioassay. The lleuas wut in an isolated organ bath in thyroid sohutamd the
contractions were recorded using a physiograph cohaat in mm. The contractions were recorded apee8 of
0.5mm/s; Sensitivity of 500 microvolt's. The fiv®)(test solutions below were analyzed to ascerthm
concentration of Total Brain Acetylcholine presenthem using Laboratory acetylcholine as the shashd

1. Laboratory acetylcholine (Standard) ACh

2. Total Brain ACh from control - TBBmrol
3. Total Brain ACh from 4wk THC treated -4wks THC
4. Total Brain ACh from 8wk THC treated -8wks THC
5. Total Brain ACh from 12wk THC treated -12wks THC

For the Bioassay study the above were introduckdtive thyroid solution with the rabbit lleum in argan bath and
the height of contractions cause by the introductid the solutions were recorded on a chart. Thighheof
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contractions were measured and recorded in (mnmthasesponse of the lleum to the substances intestu
(Ramesh , 2008). See Fig5 & 6

Atropine was used as an acetylcholine antagonisvmdirm the presence of acetylcholine in brairraott
2.3 Statistical analysis

Data from all experiments were statistically evéddausing Student’s t test. The height of contoactivas used to
calculate actual concentration of Ach present imiBEXxtracts.

3.0 Results

Four, eight and twelve weeks after inhalation treatt of 0.5ml/sec of THC from cannabis there wasketh
increase in the total brain acetylcholine contdrthe rats brains. The results summarized belowtabie 1 shows
that there was effective ileum contraction withrol=f acetylcholine and of the 4 brain extractssdiin table 2
which shows calculated concentrations there wasfgignt increase in height of contraction and aapgently the
acetylcholine concentrations of the THC treatedugsoagainst the control group using the StudenedtT

Atropine blocked the activities of the Brain extrand the laboratory acetylcholine (See Chart §.& 7

3.1 The determination of effective dose

From bioassay Charts 1, 2 and graphical Fig 1¢ct¥e dose of 0.5ml was chosen for the Bioassalyaisafor Total
Brain Acetylcholine in the Brains extracts of albgps and standard Acetylcholine as indicated dileTa.

3.1.1 Determination of Acetylcholine concentrations
Charts 4 and 5 from bioassay study show the cdidreof Rabbit ileum due to administration of theBdain

Extracts and standard acetylcholine. Change inhh@ijcontraction was recorded in mm and calculataicrogram
(ug). See table 2.

Calculated value for concentration of acetylcholine content of Brain extract:
Calculating concentration of Ach in THC treatediBrasing a method and formula by Ramesh Goyal 0820

Concentration of Unknown = _nlx antilog T-—SAlogn Cs

t S2-S1 nl

Cs = Concentration of standard Acetylcholine = 0.®fi.0ug/ml = 5ug

Table 2 showsthe summary of the means of calculated concentration of all Groups: (See Fig 2)

Concentration of standard Acetylcholine used wasn0.of 10ug/ml Ach. (5ug) microgram correspondshwtite
calculated mean of 5.045 +/ 0.5228.

*Atropine antagonist effect on acetylcholine andibrextract was confirmed on the bioassay cha&s/6
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4.0 Discussion & Conclusion

The present findings show that inhaled THC fromnedais caused significant increase in the level @fllBrain
Acetylcholine in the tests considered. A compaeastudy among the groups indicated that the diffee was
statistically significant (at P < 0.05) for the meBotal Brain acetylcholine of THC treated grougsaiast the control.
The 8 weeks and 12 weeks treated groups were hgighjficant (at P < 0.01) when compared with tloatool
though there was no significant difference betwten8weeks and the 12 weeks. The calculated caatiemt of
Total Brain acetylcholine showed that THC increa3edal Brain acetylcholine in the 4 weeks, 8 weaks 12
weeks. All tests involved a Bioassay of Total Brain acehdline using a rabbit ileum to detect changes in
acetylcholine concentration in the brains of TH@ated rats. ACH content of the Brain increased tiue
administration of inhaled THC which in turn willtaf the neurotransmitter level in the brain. Thealtdrain
Acetylcholine content could be affected by drugsuabstances crossing the Blood Brain Barrier (Mids, 1970).
Acetylcholine (Ach) is a neurotransmitter chemioélthe CNS and peripheral nervous system and tseéased
secretion can be attributed to increase psycheigctn the Brain after THC administration. Of tlaeetylcholine
related hallucinogens, some enhance the neurotittesmnd some inhibit it (Charles, 2010). Thessuhs show
that THC enhances the neurotransmitter Acetylcleadind the study encourages further study on thefuselC as
remedies for acetylcholine related brain disordemsl deficiency. It should also be noted that thes@nce of
increased acetylcholine in the brain might be bseatannabinoids inhibits the cholinesterase thebddgking the
uptake of acetylcholine by cholinergic neuronghe brain (Katona et al., 2001; Wilson and NicollD2)
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Tablel: The contraction of rabbit ileum in the deter mination of Effective quantity in ml (The specimenswere
administered in increasing order from 1-6) Seecharts 1, 2 & Fig 1.

S/No. 1 2 3 4 5 6
Doses administered in ml. 0.05 01 015 02 025 05
Height of contraction in mm for ACh 10 10 10 13 13 16
Height of contraction for control (mm) 10 11 11 12 12 12
Height of contraction for THC (mm) 10 11 11 15 16 16

(Normal contraction of rabbit ileum was — 10mm)

Fig 1: Graphical representation for the determination of effective dose
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Table2: Summary of the calculated concentration of all Groups: (See Fig 2)

Group Height of Contraction (mm) Calculated Concentration (ug)
1. Standard Acetylcholine 15.60 +/- 0.2449 5.0450+/- 0.5228
2. Control Group 11.00 +/- 0.3162 0.8458+/- 0.1620
3. THC treated (4 wks) 14.80+/- 0.3742 5.5658+/-1.0646
4. THC treated (8 wks) 16.00+/- 0.3162 9.7060+/-1.2690
5. THC treated (12 wks) 16.20+/- 0.3742 10.183+/- 2.0271

Concentration of standard Acetylcholine used w&sn0.0f 10ug/ml Ach. (5ug) microgram correspondshwtite
calculated mean of 5.045 +/ 0.5228.

Fig 2 shows a summary of the calculated concentration of acetylcholine for all groups and the standard
acetylcholine used.

Mean concentration of Total Brain Actylcholine
for each group in microgram.
12
S 10.183
10 9.706
8
6 5045 5.5b58
Seriesl
4 b §
2
0.8458
0
Standard Control Grcup  THCtreated (4 THCtreated (8 THCtreated (12
Acetylcholine wks) wks) wks)
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Chart 1 & 2: Shows deter mination of Effective dose

Chart 4 & 5: Showsthe contraction of Rabbit ileum dueto administration of Brain Extracts and acetylcholine
(Bioassay Study)

Chart 6 & 7 Shows atropine antagonist effect on acetylcholine and brain extract.
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Fig3& 4: NOSE-ONLY SMOKE EXPOSURE MODEL

Fig5& 6: BIO-ASSAY STUDIES
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