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SUMMARY:

The aim is to investigation of toxic substances in
sweat secret, blood and urine of patients with toxic coma.
Study includes 4 patients in toxic coma, caused by:
amitriptyline, diazepam, carbamazepine, amitriptyline and
clomipramine. The concentration of the drugs substances
is determined in sweat samples, collected after stimulation
of ecrine sweat glands, using the pilocarpin ionophoresis -
a modificated method by Gibson and Cooc (1959), and in
blood and urine, taken at the same time with the first sweat
sample. The analytical procedure includes a separation of
the drugs from the sample with organic solvent,
concentrating the extract, followed by analysis of the extract
with GC 5890-series I, equipped with MSD-5971 and LC
1090-series |1, Hewlett Packard. We have proved that in all
sweat samples drugs exist (amitriptyline, diazepam,
carbamazepine, amitriptyline and clomipramine). The drug
concentration in sweat, compared to blood and urine, isless
inall samples..
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INTODUCTION:

The determination of toxic substances in sweat secret
is not a commonly used method. It is an alternative of the
analytical methods using blood, urine, hair, nails, stomach
secret to prove xenobiotics. Our knowledge about the
information that this method may give us is exceptionally
small. Very few laboratories in the world have been using it
because of its labor-consumption and lack of information.
In the clinical practice this method was used by sweat
extract analysis of drug abusers for proving drug presence,
long time after taking off cocaine (1). The sweat glands
excrete many drugs and toxic substances: it is proved for
barbiturates (9), broom and Jodi (6, 10), selen, talium, arsen
(7) cocaine (1), alcohol, acetone, phenol, chalogenic
carbohydrates (7). It is accepted that drug sweat excretion
has small pathogenic meaning for forming excreting
dermatoses - bromoderma and jododerma (6). According to
Al. Monov (10) the process of sweat elimination (drug and
toxic excretion) has formed skin topical damages. The aim

of study is to determination of toxic substances in sweat
secret of patients with severe form of poisoning- toxic coma.
Clinica meaning.

MATHERIAL AND METHODS

The analysis includes 4 patients (P) in toxic coma
after poisoning with amitriptylin (PNel), amitriptylin and
clomipramin (PNe2), diazepam (PNe3), carbamazepin
(PNed). Samples of sweat are taken at the 12-th,16-th,18-
th,24-th hour after swallowing the drug, caused the
poisoning. Samples of sweat are taken from non-affected
skin in forearm area. Simultaneously with the first sweat
sample is taken blood serum and urine. Pilocarpin
jonophoresis for sweat stimulation: This is Gibson and
Cooc (1959) modified method (5). After washing and drying
the inside and outside area at the right forearm, a tampon
is put with 0.2% pilocarpin (inside) and 0.6% NaH2COs
(outside). The anode is connected with the pilocarpin’s
tampon and the cathode is connected with sodium
bicarbonate tampon. Sweat secret is stimulated with 5 mA
electricity for 15 minutes. After the stimulation the
electrodes must be removed, the inside and outside area
of forearm - washed and dried. Preliminary the filter paper
(5891, Schleicher& Schnell, Germany) is weighted. The
filter paper is placed in sweat’s area and covered with
parafilm. After 30 minutes the filter paper is removed. It is
soaked up with sweat and again is weighted for measuring
sweat quantity. Then the filter paper is cut in 2 mm stripes,
which are left incubating for 24 hours in room temperature
with 2 ml. Ethyl acetate. Hromato-masspectrometric
analysis and fluid-fluid hromatographia have been used for
detection of toxic substances.

RESULTSAND DISCUSSION:

For patient Nel presence of Amitriptylin is proved
in sweat, blood and urine. For patient Ne2 presence of
Amitriptylin and Clomipramine (Anafranyl) is proved in
sweat, blood and urine. For patient Ne3 presence of
Diazepam in blood and urine is proved quantitatively, while
in sweat - qualitatively. For patient Ne4 presence of
Carbamazepin is proved in sweat, blood and urine (tabl.1) .
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Tabl. 1. Comparison of drug concentration in blood,
urine and sweat secret.

Drug Blood Urine Sweat
(mg/ml) (mg/ml) | (mg/ml)
Amitriptylin (PNel) 0.42mg/ml | 1.050mg/ml | 0.200mg/m|
Amitriptylin(PNe2) 1.5mg/ml | 6.250mg/ml | 0.078mg/ml
Clomipramine (PNe2) | 0.43mg/ml | 0.970mg/ml | 0.280mg/ml
Diazepam (PNe3) 2.94mg/ml | 0.174mg/ml (+)
Carbamazepin (PNed) | 12.35mg/ml | 4.200mg/ml | 3.267mg/ml

Our results demonstrate that in non-affected skin area
sweat glands are functioning well. They excrete toxic
substances (amitriptylin, clomipramin, diazepam,
carbamazepin) in first sweat portion. Drugs get into gland’s
cells from surrounding blood vessels or from the interstitium
by process of simple diffusion. Skin lesion complicates severe
acute drug poisoning with approximately 5-6%. Their clinica
manifestation are erythema spots in irregular form, vesicles
and bullae, soft tissue infiltration and necrosis. They appear
12 hours after the drug swallowing and localize on different
body parts, often, but not obligated to spots with trauma and
pressure. U.W Laevell (8) proposes the hypothesis about
possibility drugsto be excreted by the sweat glands following
their necrosis (by toxic mechanism) and forming skin lesion
and developing patient’s hypertermia. G.W Beveridge (2), S.
Mandy and A.B.Ackerman (9) decline this hypothesis,
because they establish normal sweat glands in spots of non-
affected skin and normal temperature by patient with skin
lesions. Except from barbiturate intoxications, skin lesions can
be developed from CO; glutethimid; benzodiazepines: tranxen,
lorazepam, flunitrazepam; meprobamat; chlorprotixen; heroin,
methadon; alcohols and organophosphate compaunds. The
histological findings of erythema and bullae show intra- and
subepidermal bullae, necrosis of skin appendix (sweat glands,
hair follicles, fat glands). The pathogenesis of skin lesion in
drug intoxication is still unclear. The regulation of sweat

secretion is accomplished by Autonomic Nerves System
through spinal cords, hypotalamus and cerebral cortex. It is
aproven fact, that by denervision through axon - reflex way
without participation of the central regulating mechanism,
sweat glands have being stimulated much more. We
established this fact, because the sweat glands of patients
with coma (when Central Nerves System is excluded) excrete
significant quantities sweat, gradually decreasing after
stimulating. Our findings of drugsin the early hours after the
intoxication show us toxicokinetic_behavior of drugs in acute
intoxication. They have been distributed in peripheral tissue
including skin. Is local affection of sweat glands possible
through localized there drugs or other toxic substances
(excreting mechanism)? Are skin lesionsin drug induced coma
an excreting dermatoses? We made analog with bromoderma,
jododerma and other dermatoses, formed after sweat excretion
(talium, arsenicum, selenium). Excreting mechanism is
suggested about all this drugs, but not about Amitriptylin
and Diasepam. We haven’'t found data about direct
cytototoxic effects of these drugs. According to data oxidases
with mixed function (OMF) present in skin cells epidermis,
sweat glands and hair folicules (11,12,15 ). OMF participate
in drug metabolism. PNoonan and D. Paul show that skin
oxidizes are 80-240 more active than hepatic oxidizes with
mixed function(12,13). We propose a hypothesis about the
possibility the local toxic skin effect to be caused by common
cytotoxic mechanism trough forming free radicals in the
metabolic process (3,4,11,15). According to Beveridge, late
Mandy and Ackerman, the toxic mechanism theory is not
acceptable because in non-affected skin area sweat glands
are normal (2, 9). Our examination establishes good
functioning of the sweat glands in normal skin area. Our
clinical observation and other authors show that many factors
may influence forming, localization and progress of skin
damage. The pathogenesisis not cleared yet. We believe that
our examinations will contribute to most fully and rightly
understanding of skin lesion’s forming mechanism in acute
intoxication.

REFERENCES
1. Balabanova S., E. Schneider*, R.

Wepler, G. Buler, B. Hermann*, H. Boscek,
H. Schneider, H. Jentzmik. Capacity of the
eccrine sweat glands to store cocaine.
Dermatollogishe Monatsschrift, 178, 1992:
89-92.

2. Beveridge G. Sweat gland necrosisin
Barbiturate poisoning. Arch. Derm., 1970:
101:369.

3. Du L, S. Hoffman, D. Keeney.
Epidermal CYP2 family cytochromes
P450. Toxicol Appl Pharmacol., Mar 15,
195 (3), 2004: 278-87.

82

4. Gasiewiez T., G. Rucci, E. Henry,
R. Baggs. Changes in hamster hepatic
cytochrome P450, ethoxycoumarin O-
deethylase and reduced NAD (P):
menadione oxidoreductase following
treatment with 1,2,7,8-tetrachlorodibenzo-
p-dioxin. Partial dissociation with temp and
dose-response relationship from elicited
toxicity. Biochem.Pharmacol., 35, 1986:
2737-2772.

5. Gibson L., R. Cooke. A test for
concentrations of electrolytes in sweat in
cystic fibrosis of the pancreas utilizing

pilocarpine ionophoresis. Pediatrics, 23,
1959: 545-549.

6. Krushkov 1., I. Lambrev. Pharmako-
theraupevtic reference book, MF, Sofia
1998: 104

7. Lujnikov E., L. Kostomarova Acute
poisonings. Moskow1989: 258.

8. Laevell U., K. Lexington. Swesat gland
necrosis in barbiturate poisoning. Arch.
Dermatol., 1969;100: 218-21.

9. Mandy S., A. Ackerman. Characte-
ristic traumatic skin lesions in drug indused
coma. JAMA, 1970; 213:253-6.



10. Monov Al.,Clinic toxicology,
volume I, ethiology, pathogenesis,cell-
organo pathology, diagnosis and threatment
of poisonings. Clinical human states and
their threatment. Vanel-OOD, Sofia, 1995

11. Moorthy B. 3-Methylcholan-
threne—inducible hepatic DNA-adducts a
mechanistic hypothesis linking sequence —
specific DNA adducts to sustained
cytochrome P450 1A1 induction by 3-
methylcholanthrene. Redox Report.

Communication free Radical Research,
2002; 7:1; 9.

12. Noonan P, R. Wester. Cutaneous
Biotransformations and some
Pharmacological and Toxicological
Implications in Dermatotoxicology, |11 ed.,
Marzuli F. N. (editor), USA, 1987 84-88.

13. Paul D., K. Standifer, C. Inturrisi,
G. Paternack. Pharmacological characteri-
zation of morfine-6b-glucoronide, a very
potent morphine metabolite. J. Pharmacol.

Exp. Ther., 1989, 25:477.

14. Penev Zl. N. Zlatkov, A.
Durmishev. Reference book of dermatology
and venerology, 1987: 27

15. Singer M., L. Shapiro, N. Shear.
Cytohrome P-450 3A: Interaction with
dermatologic therapies. Clinical review.
Journal of American Academy of
Dermatology N 37, N5, Part 1, 1998: 765-
771,

Addressfor correspondence:

D-r Snezha Zlateva, Department of Toxicology, BBAL - Varna
3, Hristo Smirnenski Str., Varna, Bulgaria

E-mail: snezhazlateva@abv.bg

Journal of IMAB - Annual Proceeding (Scientific Papers) 2007, book 1

SOME PATHOGENICALLY ASPECTS OF THE
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SUMMARY:

The pathogenesis of the skin lesions in acute
intoxications is still not clear and the strict mechanism is
not defined. Our 10 year investigation reveals considerable
relationship between skin lesions appearance and frequency
of coma status (RR = 25.59+2.53) and other clinical and
laboratory factors connected with the coma. We discussed
some mechanisms that may be important to form the skin
lesions: 1.Neurotoxicants interacted with neuromediathors
in CNS and their trophic function to skin cellsis disturbed.
2.Neurotoxicants interacted with the skin microcirculation
(permeability and motility) by three ways: direct toxic
interaction; through neuromediathors and through vessel’s
obstructions when there is pressure or fixation. 3.Through
other trophic metabolites (CO2, ATP, lactat, CADP, CAMP)
in cells and interstitial space. 4. We discuss some
hypothesis connected with the direct toxic mechanism of
skin cell damage: through xenobiotics microsomal oxidation
with cytochrome P450 and forming free oxygen species and
in consequence - damage of the cells membrane; through
excretion by sweat glands and hair follicles.

Key words: xenobiotics, neurotoxins, coma, CNS,
poison, skin bullae lesions.

INTRODUCTION:

The bibliographic data shows that approximately 6 %
of the patients with acute drug intoxications develop skin
and soft tissue lesions under the shape of erytema spots,
bullae, necrosis, haematoma and decubitus (1, 6, 8, 12).
There are not decided problems for a decade discussion
concerning this phenomenon: 1. Clinical characteristic with
description of the time of appearance, localization, kind
of lesion, clinical dynamics; 2. Histogenesis and patho-
genesis. The authors discuss the pathogenic significance
of the direct toxic effect of barbiturates on skin (1, 6, 8,
14); comastatus “ per ce” (3, 4, 9), local pressure, followed
by total hypoxic and dystrophic effect on the tissues (8).
Our aim is to discus some pathogenically aspects of the
skin syndrome in acute intoxications after our 10 years
investigation of this problem.

MATHERIAL AND METHODS

We have performed a 10 year study (retrospective and
prospective) over a 5381 acutely poisoned patients. 297 of
them were comatose and 76 of them presented with different
types of skin lesions. A control group of 97 comatose
patients without skin lesions have been used for
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