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Ascorbic Acid (Vitamin C) Effects on Withdrawal Syndrome of
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Ahstract. Background: Ascorbic acid {vitamin C). administered ' Withdrawal syndrome (WS) is described as an unbearable
orally in high doses has been observed 1o relieve pain and reduce  experience by drug addicted subjects and represents a major
¥ opioid use in cancer patients. In vitro studies have also shown  obstacle in their undergo willingness to detoxifjcation. The

that antioxidants, such as vitamin C, may, at high con-
ventrations, izhibit the endogenous opiaid degrading merallo-
enzyme and increase endorphin levels. it the present study the
effects of oral administration of high doses of vitamin € on
withdrewal syndrome  of heroin abusers were investiguted,

syndrome begins as a gencralized aver-stimulation of the
autonomous nerve system( ANS) and fever, foifowed by
psychokinetic resticssness and panic behavior. Its gravity
ranges accovding to the abuset’s addiction profile and it may
prove fatal, without medical care. Detoxification hospital

3
i Materigls and patients: dscorbic acid al dnses of 300 mgikg  units treat the addicted patients, recruiling a range of drugs
‘ b.widay, supplemented with vitamin E (5 mylkg hwlday), was  that includes  henzodiuzepines, analgesics, a-2-adrenergic
il orally administered in (wo groups of heroin addict subjecis agonists, opiate receptor antagonists, as well as cortain
consisting of in-patients (Group A, 30 males) and one af out-  amino-actds, neuropepetides, NO-synthase inhibitors and
; patients(Group B, 10 males), for a mirimum of 4 weeks. The ncutral endopeptidase (NFP)-inhibitors {1-7). In & previows
, group A in-patients were also administered the conventional  vandomized clinical trial we observed substantial pain relief
o (diazepam + anulgesic) medication. The resuds on the fuensity and reduction of dosage or complete cessation of analgesiv
& of withdrawal syndrome (WS), estimated according to DAMS-TIT opioids, in cancer patients weated orally with antioxidants,
i criteria, were compared to a third group of heroin addict in-  which included high doses of ascorbic acid (8)-
1} patients (group C. 30 males-control group), weated only by In the present study the effects of large doses of ascorbic
‘% conventional medication. Results: The patients of the vitamin C- acid (vitamin C) orally administered to drug abusers, mainly
{; treated groups (in-patients and out-patients) experienced mild o heroin addicted subjects, are presented with promising
5 WS (in 46.6% to 50% of the subjects) in contrast to the control  perspectives towards withdrawal syndrome (WS) treatment.
‘; group patients, who experienced mild WS in 6.6% of the cases.
i' The vitamin C-treated subjects expressed major WS ranging from  Patients and Methods
7 10% 10 16.6%, in contrast (o the untreated subjects {control
g‘ group), who expressed a major WS in 56.6% of the cases. S maic‘s,ladmined 0 the DeTox Unit of the Psychiatric Hospital of
L ot i e et i o of aoic T S L G
. acid admuzvl.\'rarc'd orally, may amelzr_)mle the withdrawal sgod 2240 years old, were enmolled in the protocal. Paticats with
i syadrome of hervin addicis. Further siudies are needed in order  estallished psychiatric disorders, gastrointestinal disorders and patients
& (0 estimate the dose- and time-dependent effects of uscorbic acid  who were HIV-positive and hepatitis C-positive were excluded from the
§ peatment, and o clarify its mechaitisms of action in the  study (10 in-paticnrs.and_ 3 out-putients). The medical hi‘smr_v, clinical
i withdrawal syndmme. and laboratory examination, were recorded on the Special Treatment
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Paticnt’s Card. All information tclevant to drug-ubuse such as the main,
secandary and/or  uother  subsiances of abuse, the method of
administration and the recent frequency of drug intake was listed {Tuble
1} in order lo estimate the severity of dependence ainong the patients of
the groups(10). The illegal substance, the age of drug use Initiation and
duration of use and. in particular the age of heroin use initiation were
registered. Furthermore the adaption of high visk behavior in relation w
recent use of suringes in common with other uddicted persons, was nise
registered.

Patients of all the groups were heroin adilicts, since heroin was

363




in vivo 74 363-360 (2000)

“Table 1. Dneg Intake Profile. (4 patient is registered with Jus initials and two
nwmbers. eg xx L3 where the first smunber represents the method of
administration and the second the frequency of iniake).

Table 1L Menn uge and herobit use characteristics of patients in all groups.

Group-Number Mean age Mcan age of Duration of

- of patients (Years) herain use heroin use

Method of administration Listing No TFrequency start (years) (years}
Injection 1 -1iweek Control-30 206262 20.5x4.1 9.14.2
Smaolking z Zofweek C-Inpatients-30 297450 20137 9542
Oralty 3 Duily ) i

C-Quipatiens-10 30.5+4.9 20.4+45 10).54:2.3
Inhaling 4 0

p >11.05 >0.05 >0.05
Unkusown 5 . o

Unknown

Table 111, Symproms and signs evaleating withdrawal syndrome.

Signs

artcrial hypertension, dinrrheu, fever hyperventilation, musele cramps,
myduiasie, nausce, paleness, perspiralion, pilaetection, tachycardia,
fremor, voiniting.

Symptoms
agiration anxiety, depression, pain , panic, psychokinctic restiossness

recarded as the main substance of abuse. The secondary substances

used simulancously were pills o syrups and cannabis derivatives

(mainly marijuana). Two individuals from the in-patieats group A

mentianed methadone as the secondary subsiance af abusc. while two

of the control in-patient ygroup mentioned cocaine and alcohal,

respoctively. .

All the patients declared daily herpin imjecttons and daily, or 210 6
times per week, use of the secondary substances of addiction, whereas 3
subjocts from each group referred to heroin as the initial substance of
use. 1t was clear from the medical records that pilfs and cannabis were
used from the vuincrable age of adolescence. The mean age, the mean
time of drug wse initiation, as well as the mean age of heroin use
initiation, frequency and durstion, showed no statistically significant
differences between the lhree groups (Table 1), a result indicating no
significant differences of the severily of dependence accofding to Sns
criteria (10).

JHigh dose vitamin treatment included the oral, duily administation
of u) ascorbic acid 300 mghkg baw (tablets of tg), divided in 4 daily doses
of nu more than § g uf ascorbic acid each, dissolved in 200 ml of tap
water, b) a-tocoferol (vilamin E}, smg/kg bow {tablcts of 100 mg),
divided in 3 daily doses of almost 100 myg euch, tor four weeks,

The patients were divided into three groups:

i) The control patients group {C). consisted of 30 male patients, who
were treated by the conventional medical therapy, deseribed betow.
The patients of this group were administered the juice of onc tresh
orange dissolved in 200 mi tap water, four times daily.

ii) The in-patients group (A), consisted of 30 male patients, who were
treated in addition to conveational medical therapy, with a high
vitamin C dosc.

iiiyThe out-paticnts group (B), consisted of 10 male patients, treated
anly with a high vitamin C dose.

The mean age of the patients, their age at lernin use start and the

duration of their use are shown in Tuble 1L
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Table 1V, Distriburion of withdrawal syndrome { #S) intensity (perceritage
and nuanber of patienrs) b the smdy groupy.

Intensity of WS

No. of patients ~ Mild

Muaderate

Group Mujor

n 9% " 9 [ o 1
Controt 30 6.6 2 36.6 11 566 17
C-inpaticots 30 46.6 14 2066 I 665
C-outpaticnts JO» 50.0 5 40.0 4 100 1

During the first 24 hours of hospitalization of the inpatients groups,
subjects were kept without any medication in order to avoid uny
synergistic implication with unknown drugs, possibly taken prior to
admission. The out-patients were also deprived of any medication over
the same period. On the second day of admission both groups of in-
patients were administered, for tive dsys, the conventional medical
freatment consisting of : (6 mg) biamazepam once 8 day, (30+500 mg).
codeine phosphate + paracetamol, respectively, 3 to 3 rablets per day
and 2 myg flunitrazepam, onee or twice a day, was adminisiered only o
patients addicted 10 these substances.

The in-patients of the De ToxUnit were hospitulized under medical
care for 4 weeks, while the Consulting Station out-patient were treated
at home under medical supervision. Treatment of the aut-patient group
started 5 weeks after the inpalients groups. Physical examination and
goutine hload. biachemical and urine lests were performed on the
subjects of all the groups before the initiation of the program and wese
repeated twice during the 4-weeks/treatment.

Urine specimens of the out-patients and in-paticats were tested daily
with the Triaze-8 test (Merck NJ, USA), in order to exclude other drigs
leing used during the treatment period.

All the patients were evaluated for the appearance and inlensity of
WS by scoring according to DMS-TIL (%), (Table 111).

Evaluation of the WS in the jn-patients groups was performed on the
various signs and symproms second and fourth day of the lreatment by a
menber of the medical staff of the Unit, ignoring the classi {ication of the
putients according o the various groups (blind study). The same person
also evatuated the out-patient group, The WS intensity of each patient
was classitied as major (Ma), moderate (Mo) mild (Mi), according to the
jntegrated scoring of the above signs and symproms.
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Results

All the patients from the second day of admission manifested
WS of various intensity. 'The in-patients group A, (vitamin C
+ conventiona! treatment) manifested a well-tolerated mild
WS in 14 out of 30 (46.6%) cases moderate syndrome for
11(36.6%) of them and major syndrome oaly for 5(16.6%). In
the out-patient group B (ouly vitamin treatment), 3 patients
(50.0%) manifested a mild syndromie, 4(40.0%) moderate and
onty 1(10.0%) a major syndrome.

In contrast, among in-patients of the control group
(conventional treatiment), only 2 patients (6.6%) munifested &
mild syndrome, whereas 11(36.6%) manifested 4 moderate
and 17(56.6%) a major syndrome (Table IV).

Urine detection revealed no use of concomitant drugs
during the treatment period. None of the rajor symptoms
and signs of WS syndrome were registered in patients of the
groups after the fourth day of the study. During the four
weeks of follow-up, the patients of the vitamin C admini-
stration proups expressed a vivid feeling of well being and a
strong improvement in appetite and psychokinetic bebavior,
without any signs of depression ov insomuia, in contyist to the
control group. Side effeets andjor blood, urine and hio-
chemical disturbances were not recorded in any patient.

Discussion

In a previous randomized clinical trial of cancer patienls
treated orally with antioxidants, amongst which was ascorbic
acid (Vitamin C), in farge doses (300 mg/kg bav), we observed
substantial pain relief, & reduction of dosage or complete
cessation of analgesic opiods and a remarkable feeling of well
being (8). 'The patients in the present study tolerated the
orally administered high doses of ascorbic acid (up to 20 g pex
day), for at least 28 days, without any side effect. Expe-
rimental tumor bearing animals and most cancer patients
have also tolerated similar or higher daily doses of vitamin C
far a substantiully longer period of time (up to 3 years) (8.11).
‘Tocoferol (vitumin E), scavenging the ascorbyl radical may
prevent the side effects in vitumin treated patienls and
maintain vitamin C levels i blood by reducing dehydro-
ascorhic 1o aseorbic acid (11). According o our results,
administration of ascorbic acid in high doses to heroin
addicted subjects, either supplementary (o the ordinary
(reatment or as monotherapy seems to exert significant eftects
in ameliorating the withdrawal syndrome. Most of the
patients of both groups treated with vitamin C expressed a
significantly mild WS (46.6 to 50%) in contyast to untreated
subjects, who expressed a major W3 (56.6%) (Table IV),

Our results, even though they strongly undetline the
beneficial effects of oral administration of ascorbic acid in the
treatment of WS, do not provide information about the
possible mechanisms being involved. The daily doses and
duration of administration used 1n this study, were those that
proved effective in relieving pain and reducing opoiod

analgesic use in cancer patients. Thus further studies are
necded in order to establish the optimum dose of AA and
duration of treatment that may also be effective.

Apart from the benelicial effects of vitamin C on WS of
hospitalized addicts, our results indicate that vitamin C alone
may also be effective in the home treatment of heroin
addicted subjects, under medical supervision. There are a
number of ascorbic acid effects suggesting some possible
explanation of the efficacy of viramiv C, administered in high
doscs, to ameliorate WS, Vitamins C and L, and other
antioxidants prevent the loss of 11-p-hydrosylase activity in
cultures of fetal human adrenocorlical celts, by protecting the
interaction of cytochrome P-450 with certain steroids and
oxygen and initiation ol lipid peroxidation, which results in its
own destruction or inactivation (12). Intraperitoneal admi-
nistration of aseorbic acid may also increase cortisol gynthesis
in ODS rats (13). Intravascular and oral administration of
high doses of ascorbic acid have, in addition, been cffective in
stimulating the immune system and fortifving- the adre-
nocortical function, by increasing ACTH and cortisol release
and elevating their plasma levels in healthy subjects (14-15).
Current protocols in our laboratory iivestigating the possible
effects of intravascufar and oral administzation of ascorbic
acid on endorphins, suggest thal p-endorphin may be
increased along with ACTH in animals and humans, by high
concentrations of vitamin C {(unpublished data). fn vitro
studies also indicate that ascorbic acid at concentrations of 10
mM, may exert a significant inhibition of the endogenous
opioid degradating metalioenzyme, neutral endopeptidasc
(NEP),probably increasing opioid levels (16-17).

Various hormonal and vitamin disorders have also been
found in heroin addicts. Significantly lower ACTH and c-
AMP plasma levels have been found in heroin addicts, when
compared to normal subjects (18), with impaired circadian
thythmicity to ACTH. g-endorphin and B-lipotrophin (19).
Chronic opiate abuse leads to hypoadrenalism through
impairment of the hypothalamic-pitnitary-adrenal axis (20),
put abrupt withdrawal of heroin may be followed by hyper-

cortisolism (21). Heroin addicts, without nutritional deli-

ciencies , may have low vitamin C, 6 and athumin levels and
cuffer vavious immune disorders. (22). It is thus quite possible
that high doses of vitamin C may increase the concentrations
of ACTH, cortisol and endorphins in such a way as to
improve the metabolic conditions of the brain in heroin
abusers, ameliorating the withdrawal syndrore. Vitamin C
may also exert other actions on the CNS leading to ame-
foration of the withdrawal syndrome. Ascorbic acid may
scavenge endogenous nitric oxide free radical release in the
CNS , which is implicated for the withdrawal syndrome(6).
Increased lovels of ascarbate (AA) in the extraceliular fluid of
the brain (23), may also regulate dopaminergic and gl
tamergic transmission, resulting in an inverse relationship
between AA and 3,4-dihydroxy-phenylacetic acid (DOPAC),
2 major metabolite of dopamine (24). Furthermore there is &
glutamate/ascorbic acid heteroexchange pracess, such that an
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increase in glutamate release triggers the reuptake process
wliich operates by releasing ascorbic acid (25).

In conclusion our results strongly indicate that oral
administration of high doses of vitamin C may be effective in
ameliorating the withdrawal syndrome in opiate abuse in-
patients and out-patients, but further and intensive investiga-
tion is needed in order Lo clarify its mechanism of action, the
minimum dosage regimen and the duration of administration.
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