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Abstract

This study is to clucidate the withdrawal of codeine and phenobarbiton and their cffects on
some brain, cardiac activity and glucose-insulin-glucagone relations. This may help to clarify the
side effect and metabolic changes which may occur as a result of drug administration. For this aim
forty adult albino rats were randomly divided to 5 groups each of cight animals. First group was
kept as control. Sccond and third group rececived codcine orally in therapeutic and double
therapeutic dose. Forth and fifth group were given phenobarbiton intramuscular in therapeutic and
double therapcutic dose. Drugs were administered day after day for four consccutive wecks.
Alterations in scrum Monoamine oxidasc (MAO) activities, Cholincsterasc (ChE) activitics.
whereas 5 nucleotidase ( 5'NT) and c reatine kinase (CK) activity lactate dehydrogenase (LDID),
Aspartat-aminotransfcrase  (AST), glucose, insulin and glucagon were recorded. Such alterations
were discussed in relation to doses and levels of drugs in urine of rats that actually stopped drug and
exhibited that the analgesic effects symptoms  of the drugs are cxpression of
changes of functioning enzymes

Introduction

-Drug abuse 1s one of the major health greater affinity for opioid receptors (Jaffe
.peoblems. It affects health dircctly from and Martin, 1991). It modulates rclease of

everdose and indircctly from injuries during cxcitatory ncurotransmitters in brain (Bradley
imfoxication. and Nicholson, 1986). Barbiturates are used

Routine urine .tests for onc year (in as hypnotic and sedative agent and for
Alexandria  poison  treatment  cenler) treatment of cpilepsy and status epileptics.
_ ituted 12.5-35.0% positive urine for The symptoms of barbiturates toxicity depend
epmales, cannabis, amphctamines, barbiturates on drug, route and rate of administration
' benzodiazepines (Amal and Somaya, (Olson, 1990). Lea et al. (2004)
;2804). One hundred and nincty cases of drug demonstrated that insulin level and  oral

‘sibwse werc admitted to Menoufyia poison and
-diependencc control center throughout 2 years.
“The highcst number was among age 12 < 25
- years. Male represented 97.8% while female
showed 2.2%. About sixty five percent of
cases werc {rom urban arcas and 34.74%, from
rwral areas (Badawi et al, 2004). Whilc
majority of the studied psychoactive abusers
i Mansoura was found to be between 16-25
years (Rania, 2004). Substance misuse in UK
has reported as a factor in over hall of
Romicides and suicide by people with serious
mental iliness or addictives (Waheed, 2004).
Codcine is one of opioid analgesics
(Walter and Leongway, 1992), its effect is
due to its conversion to morphine which has

glucose tolerance test were normal in addicts,
in this respect Inagawa ct al (2004) stated
that cocaine and amphetamines did not affect
the pancreatic islcts cell types during rat
development.  Whereas Knapp et  al.
(2002)found  that the repeated  cocaine
administration can cause protracted decreascs
in basal local cercbral metabolic rate for
glucose utilization

Aim of the work : study aims to delect the
relation between drugs of abuse in biological
samples (urine) and changes of brain and
cardiac function,
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Materials and Methods

Materials: :

Codeine: Codeine anhydrous (Codipront) ®
cum expectorants syrup obtained from
October Pharma S.A.E. Egypt under license
of Heinrich MACK NACHF Germany.

Phenobarbitone: Phcnobarbitone sodium
(Sominaletta) ® obtaincd in form of Ampoulcs
from Alexandria Co. for pharmaceuticals
Alex.- Egypt.

Experimental design: Forty Albino rats
weighting 230-270 gm were used. Rats werc
kept at a constant environmental and
nutritional condition. Water was supplicd ad-
libitum. Rats were divided into five groups
cach o feight rats and ¢ lassified as follows :
first group was kept as control. Sccond and
third groups werc received codeine at
therapeutic (60 mg/kg) and double therapeutic
doses orally according to (Olsen, 1990) day
after day for four consecutive weeks. Forth
and fifth groups were received hypnotic dosc
of phenobarbitone sodium (15 mg/kg) and
double hypnotic dosc intramuscularly day
after day for four consccutive weeks. All
doses were calculated for rat according to the
formula of Paget and Barnes (1964).

Sampling ,

Urine samples (24h) were collected
just after drug administration stopping and at
one, two and four weeks from last dose. Urine
was collected from each rat using metabolic
cage. Blood was collected from the median
canthus of eye and left to clot and centrifuged
for separation of serum. Urine used for
quantitative determination of codcine and
phenobarbitone  using  VIVA apparatus
according to Baselt (1984). The Sera used for
quantitative detcrmination of:
monoamineoxidase (MAO)  (McEween,
1969), cholinesterase (AchE) (Den Blawen et
al. 1983), 5’ nuclcotidase (5'-NT) (Bertrand
and Buret 1982) and creatinkinase (CPK)
(Rosano et al. 1976), lactaledehydrogenasc
(LDH) (Buhl a nd J ackson, 1 978), a spartat-
aminotransferase (AST) (Belifield and
Goldburg 1971). The serum also used for the
quantitative estimation of determinations of
glucose (Barham and Trinder 1972) and
msulin and glucagone according to Dudley

(1985). Statistical analysis was conducted by
"t" test using student program according to
Snedecor, and Cochram (1982).

Results

Table (1) and fig. (1) revealed that codcine
level detected in urine till two weeks afier
drug holding. While phenobarbitone still
detected for four weeks from drug
stopping.

Concerning to the effect of codeine table (2)
revcaled reduction in monoamine oxidasc,
cholinestcrase and 5* nucleotidasc at zcro and
one week from drug holding. Also indicates
increased serum level of creatine kinasc,
lactate  dehydrogenase and  aspartat-
aminotransferase in group taken therapeutic
dose in addition to increase in glucose and
glucagon in group taken double therapeutic
dose at zcro and one week of drug holding.
Serum insulin level was decreased. Table (3)
indicate decrease in serum concentration of
MAO, ACHE, 5 NT in group taken
therapeutic and double therapeutic doses just
after drug holding. Also the table indicates
increased level of creatine kinase, lactate
dehydrogenase and aspartat-aminotransferase.
In addition to high level of glucose and
glucagons in group taken doublc therapeutic
dose of phenobarbitone.
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Table (2): Mean value of serum enzymes (MAQ, ACH, 5' NT) and (CPK, LDH, AST) together with glucose, insulin and glucagon after therapeutic and
double therapeutic dose of codeine in comparison to negative control group (Mean £S.E.).

Vol. IV, Jan. 20

Animal group Negative control group Therapeutic dose of codeine Double therapeutic dose of codeine
Weeks after holding therapeutic dose Weeks after holding double

of codeine therapeutic dose of codeine
Parameter 0 1 2 4 0 1 2 4 0 1| 2 4

28.30 24.10 25.30 27.30 11.70* 10.61* 22,75 8.11* 9.97* 21.75 28.11
+0.71 +0.40 +0.80 +0.80 +1.15 +0.91 +0.95 +0.75 +1.21 +1.11 +2.50
7158 7.20 114 7.90 3.15* 3.,59* 4.71. 2.71* 4.61* 515 . 871
+0.49 +0.30 +0.40 +0.50 +0.71 +1.01 +0.96 +0.79 +0.77 +0.59 +0.97
535 5.50 5.30 5.90 3.05 2,97+ 3.79 2.31* 2.93* 4.1% 4.71
+0.63 040 | *0.80 1.2 +0.11 +0.17 +0.51 +0.09 +0.18 +0.2 +0.61
30.16 35.20 34.10 3030 59.18* 51.31* 41.29 93.15* TLII* 47.15 39.11
+0.91 +0.80 +1.20 +1.30 +1.31 +1.71 +0.79 - +3.10 +1.91 +0.79 +0.91
187.60 18%.00 195,00 190.00 | 416.15* @ 391.20 | 261.00* 459.0* 399.10" | 26%9.00* 219.00
+1.84 +1.60 +1.80 +1.20 +7.91 +6.30 +4.15 47.53 +6.21 +3.36 +3.61
48.70 47.40 43,30 7.3 119.25* 101.35+ 59.15 161.36* 115.80* 92,60+ 63.51
=130 +1.40 +1.30 120 [ #2.3] +2,60 +1.60 +3,51 +2.16 +1.91 +2.00
73.80 72.80 70.30 79.2 86.11 105.31* 9971 117.20* 103.75 99.15 69.11
+1.96 +1.60 +1.70 +3.30 +0.97 136 ; +1.31 +2.15 +2.00 +2.60 +2.01
41.71 40.40 45.30 45.30 31.61 30.61 39.81 19.16* 317 ﬂ 41.21 43.15
+1.10 +1.20 +1.90 +1.2 $2.1 +1,90 +1.01 +1.50 i 20,79 +1.38
99.75 95.90 99.80 102.3 121.11 112.51 109.11 131.71* 11315 100.31
42.20 +2.70 +2.80 +2.30 +2.15 +1.97 +2.06 +2.81 +2.09 +2.17

*: Significant at (P<0,05) **: highly significant at (P<(.01) *»*: Very highly significant at (P<0.001) .

MAO (U/mi)

ACHE (U/ml)

§'NT (Uiml)

CPK (U/L)

LDH (U1

AST (Uil

Glucose (mg/dlj

Insulie (w/U/ml)

Glucagon (ng/dl}
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*: Significant at (P<0.05)
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double therapeutic dose of phenobarbitone in comparison to negative control group (Mean £S.E.).

Table (3): Mean value of serum enzymes (MAQ, ACH, 5' NT) and (CPK, LDH, AST) together with glucose, insulin and glucagon after therapeutic and

Animal group

Negative control group

Therapeutic dose of codeine

Double therapeutic dose of codeine

Weeks after holding therapeutic dose

_ of phenobarbitone

Weeks after bolding double
therapeutic dose of phenobarbitone

Parameter

0

1 . 2

4

0 1 2 | 4

0o | 1 | 2 1 4

MAQO (Uiml}

28.30
0.71

2510 | 2530
+0.40 | +0.80

27.30
0.80

9.17* 1550 | 2315 |
<081 | +073 | +1.06

1033 | 1705 | 17583 | 3021
091 | 2131 | #1.09 | 121

ACHE (Umiy

715
+0.49

720 1 7.4
+0.30 +0.40

7.90
+0.50

2,95+ 4.39 6.15
+0.09 +0.75 | +0.33

7 | 3190 | est | 08
+0.93 | 0.6 +0.79 | +097

SNT (Uil

535
+0.63

5.50 5.30
+0.40 +0.80

5.90
+1.20

2.19% 491 543
+0.05 +0.69 | +0.70

2.01* 2,97 5.61 5.45
+0.13 +0.2 +0.15 | +0.25

CPK (e ¥

30.16

+0.91 -

35.20 34.10
+0.80 +1.2

3030
+1.30

67.11* | 45.80 34.19
4233 | 4291 +1.80

80.15* | 73.15 41.39
+2.11 +2.90 +1.07

LDH {U7L)

187.00
+1,81

185.00 195.60

190.00
+1.20

314.00* 2817~ 212.00
+4.10 +3.16 +3.01

T

405.00* | 333.61* 191.56
+6.70 6.16 +3.31

AST (UL)

48.70
+1.30

47.40 49.30
<140 | =130

47.30
+1.20

118.30* | 100.71* | 48.10
+2.80 | =138 | =160

136.15¢ | 121.30* | 56.20
297 +2.18 +1.30

Glucose (mg/dl)

73.80
+1.96

72.80 | 7030
£1.60 | =1.70

79.20
+3.10

83.11 79.71 69.71
4210 | 170 | +1.33

11811~ | 90.53 73.11
+2.91 +2.39 +2.10

Insulin ( uilimi)

|
_

41.71
110

4040 ! 4530
+1.20 +1.90

45.30
+1.20

3301 39.61 46.70
4097 | +L10 | 210

2616 | 3071 49,61
4130 | +1.63 +1.01

Glucagon (ng/dl) _

99.75
+2.20

95.90 99.80

|
|
_.
m
[
|
1]
|
|
_ ‘
[ i
! |
| =160 ! 130 !
1
|
|
_
|
|
_
H #2790 | 280

102.30
+230

111.36 | 102.00 | 105.00
+3.15 +2.91 +3.01

127.30* | 119.71 89.17
3.91 +2.51 +2.31

*=: highly significant at (P<0.01)

*=*: Very highly significant at (P<0.001)
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Discussion

Nowadays uses of drugs are much’
more than any time before. Such cxtensive
varied usc must result in the occurrence of
numerous cases of poisoning. Drug abuse is
more than a hcalth problem. It is a moral,
social and cconomic challenge with pandemic
dimensions, Substance abuse is showing an
increasing trend. The mode of usc is shifting
from oral usc and i nhalation to the i njecting
route, which 1s more harmful (Mohit and
Srinivasa, 2004).

The obtained data revealed that
detection of codeine and phenobarbitone
sodium in urine of rats afler stopped drug
taking are clear in Table (1) and Fig. (1).
Regular urine analysis were performed at 0, t,
2 and 4 weeks to detect for how long urine
still having the drug. C odeine still p ersistent
for 2 wecks while barbiturate still in urine
even after 4 weeks from drug holding.

Results of urine codeine levels were
disagree with (Vargas et al. 2004); while
urine barbiturate levels were agree with same
author. Such author detected that codeine
persist for 7 days while barbiturate remains in
urine for 21-28 days. Also, agrce with
(Elsohy et al., 1990) who detected that the
highest concentration of opiates in urine were
found 3-8 h after ingestion or in first void
samples. Also partially agrec with Needham
et al. (1981) who mentioned that 18% of
codeine is excreted in urine. Thesc results
may be explained as the elimination half life
of codeine is 3 h and 80 -120 h for
Phenobarbital (Olsen, 1990). The activity of
neurotransmitlers system may be Dbetter
understood as a reflection of a relative failure
in their regulation rather than a simple
increase or decrease in their activity. MAQ is
a membrane bound mitochondrial enzyme
plays a role in the intraneuronal inactivation
of neurotransmitters in catecholaminergic and
scrotonergic neurons (Young et al., 1989).
AchE is a membrane-bound enzyime present
in all cholinergic neurons and plays essential
role in the regulation of physiological cvents
(Bekpimar et al., 1994).

The recorded data of Table (2) showed
that their werc significant decreasc in MAO
and AchE in the codeine administered groups
at 0 and 1 weeks from holding of drug use in

comparison with the mcan valucs of the
control group. Thesc results partially agreed
with (Kitabayashi et al., 2000) who rccorded
a case of cough suppressant tablet dependence
contain dihydrocodeine showed psychomotor
excitement, hyperaclivity and irreversible
brain damage based on abnormal change in
neurai system. Also, partially agree with
Kamei et al. (2003) who mentioned that
dihydrocodeine  stimulate  the  central
dopaminergic system via dopamine recepiors.
The noticed decrease in serum MAQO and
ACHE might be related to the gradual loss of
effcctivencss  due  to  tolerance  and
characteristic withdrawal or abstinenccs
syndrome. The chronic cxposure and
tolerancc to opoids is associated with an
elevation o f i ntracellular Ca®' ¢ ontent unlike
acute exposure, which often causes decrease.
Also, in tolerance change in receptors ability
to associate with G-coupling proteins were
occurred leading to incrcased level of G-
proteins and up regulated cAMP system. In
addition the number of receptors affected by
codeine may be reduced by internalization
(Walter and Leongway, 1992). Also, results
arc in accordance with the hypothesis of
Loghin et al. (2004) who revealed that the
abstinences and chronic codeine
administration express increased activity of
neuronal adenyl cylase and cAMP-dependant
kinase, which unlike the pharmacologic
action.

5'NT 1s a microsomal and membrane
associated enzyme found in a wide variety of
tissue  most specifically liver tissue
(Anderson and Cockayne, 1994). The
decreased value of $§-Nt due to codeine
withdrawal may be reflecting cholestatic
injury of the liver (Hayes, 1989). These
explanations confirm the results of James et
al. (1982) who reported that opioid analgesics
cause liver dysfunction.

CPK is higher in skeletal muscle,
brain and heart tissue. CPK is clevated in
discases of myocardiac and nervous tissue
(Hassanein et al. 2003). Data in Table (2)
indicated that codeine had increased level of
scrum creatine phosphokinase of rat. CPK
were increased in second and third group at 0
and 1 week from drug holding. These results
may be explained as codeine caused damage

Ain Shams J. Forensic Med. Clin. Toxicol.
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to brain and heart tissue as mentioned by
Young (1989).
Codeine

splancnic nerve or removal of suprarcnal
gland (Klepper et al., 2002). Also, opoids
have a hyperglycemic effect, where the
endogenous opoid peptide metenkephalin has
been found in endocrine pancreas and have an
inhibitory effect on insulin sccretion (O'byne
and Feely, 1990). Morphinc and relaled
compounds had stimulatory effect on
glucagon rclease which stimulates
gluconeogencsis (Reid et al., 1984). Non
significant variation of giucose, insulin and
glucogon at I, 2 and 4 weeks from drug
stopping augmented by the level of codeine in
urine as clear in Table (1).

Barbiturates arc used as hypnotic and
sedative agents. Serum MAO and AchE levels
were decreased in serum of rats administered
differcnt doses of barbiturate in sample taken
just afler drug stopping. These results agrec
with, Tominaga et al. (2001) and partially
agree with Singh and Sanyal (2003) who
recorded that morphine analgesia and
pentabarbitone  sodium  hypnosis  caused
changes in brain serotonin level of rats.
Reduction of MAO and AchE lcvels may
occur as a result of chronic toxicily and
gradual loss of drug cffectiveness or due to
tolerance which associated with Insomnia,
anxiety and irritability which unlike acute
toxic symptoms, where receptors become less
cffective to p henarbitone (Olsen, 1990) w ho
mentioned that chronic users or abuscrs may
have striking tolcrance to  barbiturate
depressant effect.

Morcover the recorded decreased levels of
MAO could be related to the direct effect of
drugs as confirmed by (Singh et al. 2004)
who statcd that Phenobarbital induce different
suppressions of brain MAO, decrease lipid
antioxidant  enzymes and  antioxidant

administcred to rat by
therapeutic and double therapeutic dose
caused increcasc  in  serum lactate
dehydrogenase at 0, 1 and 2 wecks from
holding of drug. These rcsults. agrce with
Ellington and Rosen (1987) who stated that
codcine mediates leakage of lactate
dehydrogenase from cells and this lead to
decrease in cell wviability. This result
explained as codeine caused reduction of
glutathione level. This effect lcads to increase
of cellular damage, where glutathionc is
responsible for cellular integrity lcading 1o
escape of the enzymes into the biood.

The present study reported that
codeine administration by therapeutic or
double therapeutic dose induced significant
increase in scrum AST levels, at 0 and 1 week
in group taken thcrapeutic dose of codeine
and,at0, 1 and2 wceksin group taken the
double therapeutic dose. These results

confinm the results of James et al. (1982),
and Abeir (1999) who reportcd that opoid
analgesics cause liver dysfunction duc to the

intermedialc  of codcine (norcodeine and
morphine) generated by cytochrome P-450.
These results confirmed by detection of
codeine in urinc of rats for two weeks.

Table (2) illustrated glucose, insulin
and glucagon level in scrum of rats
administcred  therapeutic  and  double
therapcutic dosc of codeine. Glucose, insulin
and glucagon in rats administered therapeutic
dosc of codeine (table 2) showed non
significant variation after 0, 1, 2 and 4 wceks
from stopped drug administration. Only an
“rmrcase in glucose and glucagon level after

e week was dctected and increase in

ucosc level and decrease in insulin level in
taken double therapeutic dose were
ected just after stopped drug taken
week). Increase in glucose level agrees
‘th O'byrne and Feely (1990} and Abeir
999). They rccorded that codeinc
inistration for 30 days induced significant
rease in  serum glucose level. Also
reased in insulin level agree with (Reid ct
1984). Increase in glucagon agrecs with
ampe a nd H arvey ( 1994). This cffcct is
tral and is abolished after section of

Shams J. Forensic Med. Clin. Toxicol.

vitamins. These changes due to the reduction
of intraccllular ¢AMP concentration by
inhibition of adenyle cyclase activity and
inhibition of neural firing by modulating
mcmbrane channels

The data of Table (3) indicated that
phenobarbiton sodium had decreased serum 5'
NT which is a plasma membranec marker.
These results indicated chronic toxicity and
gradual loss of drug effectiveness or due to
tolerance,
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Scrum CPK, LDH and AST were
increased in rat administered low and high
dose of phenoharbitone sodium just after drug
holding and after one weak (high dosc) from
drug stopping as shown in Table (3). These
data a gree with Allende et al. (2004) w here
they obscrved increase in fotal scrum CPK
and AST due to barbiturates administration.
The recorded increased value could be related
to cerchbral and cardiovascular disorder
resulted from exposure to barbiturates which
are lipid-soluble and rapidly penctrate the
brain then arc quickly redistributed to other
tissue (Olson, 1990), which lead to decrease
in cell viability and cellular damage leading to
cscape of these enzymes into the blood.

The recorded increased values of
serum glucose and glucagon level in groups
administered high doses of barbiturate only
Just after drug holding was in contrary to
Olsen (1990) and partially agrce with
Klepper et al. (2003) who mentioned that
barbiturate help in relive of defect glucose
transport to brain.

From the present study it could be
concluded that the analgesic and anesthctic
effects of used drugs and the exhibited
symptoms are expression of changes of brain
and cardiac functioning enzymes. We should
pay attention to the trend of drugs abuse and
may necd to regulate the market by law more
severly.
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