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Large Myelinated Fibers

* Motor - weakness

* Touch sensation — numbness (pain)

* Proprioception/vibration- unsteadiness

Small Myelinated Fibers
* Pain sensation— painful paresthesias
* Temperature — thermal sensory loss

Small Un-myelinated Fibers
*Pain sensation- painful paresthesias
*Autonomic — dizziness. syncope. GI efc. =
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Tantya yonelik testler

* ENMG
. L/P

Hastalik

Diabetes mellitus ve bozulmus glukoz
toleransi

Vitamin eksiklikleri

Vaskilit ve bag dokusu hastaliklari

Paraproteinemiler
Enfeksiyon
Celiac Hastalig

Amiloidoz

Tani testleri

Oral glukoz tolerans testi, aclk kan sekeri
ve HbA1C

CRP, ESR, kan biyokimyasi, tam kan sayimi,
TFT

Serum folik asit, homosistein, B12

RF, antinlikleer antikorlar, sitoplazmik
antikorlar, kompleman faktorleri ve
hepatit belirtecleri

Serum ve idrar elektroforezi
HIV, sifiliz
Transglutaminaz antikorlar

Dokuda amiloid incelemesi, genetik analiz



Nedenler

Intihar e llaclar

Kaza (ev, isyeri, doga) e Keyif verici maddeler
(alkol, sigara vb)

Baskasi tarafindan bilerek
e Ev kaynakli toksik maddeler

Endustriyel (arsenik,

benzen, karbonmonoksit, (temizlik vb)
hidrokarbonlar,vb) e Dogal kaynakli (zehirli
e Tarimsal bitlfiler, hayvan sokmasi,
dogal gaz)
* Tibbi

e Besin (konserve, bozulmus
gida)



Zehirlenme yollari

e Gastrointestinal
* inhalasyon
* Deri ve mukoza

e Intravenoz



Metabolizma

* Karaciger
* Plazma enzimleri

 Bobrekler

Akcigerler

Gastrointestinal sistem



Eliminasyon

e Bobrekler
e Safra

* Akcigerler



Klinik bulgular

* Toksik glc¢

* Miktar
* Enzim induksiyonu

* Bobrek fonksiyonlari

* Dokularda konsantrasyon



Toksik Noropatiler - Klinik

* Motor Agirlikli: e Hizli gelisen
 Amiodarone e Amiodaron
* Dapsone  Suramin
e Altin tuzlari
* Duyusal néronopati: * Nitrofurantoin
 Sisplatin * Vinkristin
* Metronidazol
e Piridoksin
e Taksanlar

* Talidomid



Tedavi

* Destekleyici tedavi
* Toksik maddenin vucuttan uzaklastiriimasi

 Antidot



Civa

* Kaynak: manometre, sfigmomanometre, termometre

* Inhalasyon, intravenéz

 Santral ve periferik lezyon: miyelin kilif ve ga nglion
hicrelerinde dejenerasyon

Miyakawa T et al. Acta Neuropathol 1970; 15: 45-55.
Miyakawa T et al. Acta Neuropathol 1976; 35: 131-138.
Miyakawa T et al. Acta Neuropathol 1974; 30: 30-41.
Nagashima K. Toxicol Pathol 1997; 25: 624-631.

Eto K et al. Toxicol Pathol 2002; 30: 723-34.

Hunter D, Russell DS. J Neurol Neurosurg Psychiatry 1954; 17: 235-241



Mercury intoxicaion and neuropathic
pain

5 hasta

Yas 5-16

Noropatik agri

3 hastaya Gabapentin (+ Tramadol + amitriptilin)
5-10 ay tedavi
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INCE LiF NOROPATISI
SEMPTOMATOLOJi

Pozitif (%60)
Negatif (%40)

v’ Yanma

v’ Karincalanma 5 His kaybi
Yorgunluk
v’ Batma g

v Egzersiz intoleransi
v’ Elektriklenme
v" Allodini: Corap ve yorgan
intoleransi
v’ Kasinti

v' Kramp
v" Huzursuz bacak sendromu




Arsenik

* Hipokrat (MO 370)

Dioscorides zehir olarak tanimladi

Neron kardesi Tiberius’u zehirledi (MS 55)

Paracelsus sifilis tedavisi

Thomas Fowler sitma, ates, basagrisi tedavisi

1. Dunya savasi biyolojik silah (Adamcite, Lewicite)



Arsenik

* Cevre kirliligi
e Simetrik sensorimotor néropati

* Parestezi ve ayak tabanlarinda agri

De Wolff FA, Edelbroek PM. Vinken & Bruyn’s, ed. Handbook of clinical neurology.
1994: 283-291.

Vahidnia A, van der Voet GB, de Wolff FA. Hum Exp Toxicol 2007; 26; 823-832.



Research | Article

voLume 111 | numeer 9 | July 2003 » Environmental Health Perspectives

Arsenic Groundwater Contamination in Middle Ganga Plain, Bihar, India:

A Future Danger?

Dipankar Chakraborti,’ Subhash C. Mukherjee,? Shyamapada Pati,? Mrinal K. Sengupta,’
Mohammad M. Rahman,! Uttam K. Chowdhury,! Dilip Lodh,” Chitta R. Chanda,’ Anil K. Chakraborti,'

and Gautam K. Basu'

School of Environmental Studies, Jadavpur University, Kolkata, India; 2Department of Neurology, Medical College, Kolkata, India;
3Department of Obstetrics and Gynaecology, Institute of Post Graduate Medical Education and Research, 5.5.K.M. Hospital, Kolkata, India

Tahle 5. Presenting features, incidence, type, and
severity of arsenic-induced peripheral neuropathy

in Semria Ojha Patti village.

No. of
patients (%)
Presenting features (n=40)
Distal paresthesias 16 (40)
Limb pains 5(12.5)
Hyperpathia/allodynia 4(10)
Distal hypesthesias 14 (35)
Calf tenderness 4(10)
Distal limb weakness/atrophy 3(75)
Diminished or absent tendon reflexes 5(12.5)
Tremor 3(7.5)
Abnormal sweating 2 (5)
Overall incidence of neuropathy (n = 40) 21 (52.5)
Type of neuropathy (n=21)
Sensory 18 (45)
Sensorimotor 375
Severity of neuropathy (n = 21)
Mild 17 (42 5)
Moderate 4(10)

Kronik arsenik maruziyeti olan 451 kiside néropatik agri gelisme

oranit %11.1 ile %73.7



Joumal of Toxicology
CLINICAL TOXICOLOGY
Vol. 41, No. 7, pp. 963-967, 2003

ARTICLE

Arsenic Toxicity from Homeopathic Treatment

Dipankar C llakrabnrti,l‘* Subhash Chandra .‘w"luk]mrjm:,z
Khitish Chandra Saha,“ Uttam Kumar C llnﬂ’dllﬂr}’,l
Mohammad Mahmudur Rahman,l and Mrinal Kumar Scnguptal

'School of Environmental Studies, Jadavpur University, Kolkata, India
“Department of Neurology, Medical College, Kolkata, India
3Retired Professor of Dermatology, School of Tropical Medicine, Kolkata, India

Homeopathic medicine is commonly believed to be relatively harmless. However, treatment
with improperly used homeopathic preparations mav be dangerous. (Case Reporrs. Case 1
presented with melanosis and keratosis following short-term use of Arsenic Bromide 1-X
followed bv long-term use of other arsenic-containing homeopathic preparations. Case 2
developed melanotic arsenical skin lesions after taking Arsenicum Sulfuratum Flavum-1-X
(Arsenic S.E 1-X) in an effort to treat his white skin patches. Case 3 consumed Arsenic
Bromide 1-X for 6 davs in an effort to treat his diabetes and developed an acute
gastrointestinal 1llness followed by leukopenia, thrombocvtopenia, and diffuse dermal

melanosis with patchy desquamation. Within ~2 weeks. he developed a toxic polvneuropathy
resulting _in_guadriparesis. Arsenic concentrations in all three patients were significantly

elevated in integument tissue samples. In all three cases, arsenic concentrations in drinking
water were normal but arsenic concentrations in samples of the homeopathic medications were
elevated. Conclusion. Arsenic used therapeutically in homeopathic medicines can cause
mgxicir}f it the medications are improperly used.




ALKOLIK NOROPATI

Norop at| tek ba§|na ya da kronik alkollzmln dig

Direkt toksik etki? Nutrisyonel eksiklik?

Klinik bulgular kronik alkoliklerin %10-15’inde gorulur.
EMG verileri ile 1/3’Unde

Yavas gelisen distal duyu kaybi,

Bacaklarda agri, yanici disesteziler

Agir durumlarda distal glc kaybi

Distal hiporefleksi

Trofik degisiklikkler

Proprioseptif duyu kaybi

EMG: aksonal noropati

Patoloji: Her capta myelinli lif kaybi, aksonal dejenerasyon, sekonder
demyelinizasyon.

gFr kompllkasyonl ar
sere ellar dejenerasyon, Wernicke Korsakoff sendromu, ‘alkolik
demans) ile birlikte gorulebilir.

Tedavi: alkol kesimi, thiamin ve ¢oklu vitamin destegi,



Asumpl of tho Panpharg Kanaus Spstam TEIM-397 2009

RESEARCH REPORT

Large and small fiber neuropathy in chronic alcohol-
dependent subjects

Thomas Zambelis®, Nikos Karandreas’, Elias Tzavellas®, Panagiotis Kokotis', and John Liappas®

'EMG Laboraton, Departrrand of Newoibgy, and '-"GH;.urrr.'H-.'r.'r of Peycfaairy, Univesiy of Afers, degrnifon Hospital
Affeng, Geaos

Periferik sinir sisteminde kucuk liflerden kaynaklanan

agril periferik noropati



European Jowrnal of Newroscience, Vol 27, pp. 83-92 2008 dor10.11114.1460-9568. 2007 05987 . x

Alcohol-induced stress in painful alcoholic neuropathy

Olayinka A. Dina,"? Sachia G. Khasar,"? Nicole Alessandri-Haber,"? Paul G. Green,"* Robert O. Messing>**®
and Jon D. Levine'**®

'Department of Oral & Maxillofacial Surgery, University of California at San Francisco, CA 94143-0440, 1JSA

“lJCSF NIH Pain Center, University of California at San Francisco, CA 941430440, USA

“Department of Neurology, University of California at San Francisco, CA 941430440, USA

“Division of Meuroscience and Biomedical Sciences, University of California at San Francisco, CA 94143-0440, USA
“Ernest Gallo Clinic and Research Center, Emeryville, CA 94608, LUSA

“Department of Medicine, University of California at San Francisco, CA 94143-0440, USA

Kronik alkol aliminda stres hormonlarindaki artis, periferik

noropati gelisimi ile ilgili



European Jowrnal of Newroscience, Vol 24, pp. 197-204, 2006 dot:10.1111.1460-9568. 2006045886, %

Ethanol withdrawal induces hyperalgesia mediated by
PKCe

Olayinka A. Dina,"? Robert O. Messing®*® and Jon D. Levine"*®

'Department of Oral & Maxillofacial Surgery, University of California at San Francisco, USA

“UCSF NIH Pain Centre, Box 0440, C-522, University of California at San Francisco, CA 94143, USA
“Department of Neurology, University of California at San Francisco, USA

‘Ernest Gallo Clinic and Research Centre, Emeryville, CA, LUSA
“Division of Neuroscience and Biomedical Sciences Program, University of California at San Francisco, LUSA

Noropati siddeti alkol kesildiginde daha da belirginlesir



H CLINICAL NOTES
=] Effects of Smoking on Neuropathic Pain in Two People
With Spinal Cord Injury

J. Scott Richards, PhDy; Stephen C. Kogos Jr, PhD; T. | Mess, MD, PhD; Christina V. Oleson, MD

Department of Physical Medicine and Rehabilitation, University of Alabama at Birmingham, Bimmingham, Alabama

Summary: The first subject rated his pain as 4/10 when not smoking and 7/10 when smoking. The pain
subsided 30 minutes after smoking was discontinued. He noted an immediate increase in neuropathic pain
when smoking. The second subject quit smoking for T month and immediately noted that the pain
disappeared, rating it 0/10. After he resumed smoking, his radicular pain was 8.5/10 in the morning and 5/10
in afternoon.

Conclusions: No similar reports have been published, based on a MEDLINE search. Nicotinic receptors
have been implicated in pain perception. It is unclear to what extent these 2 cases generalize to the SCI
population. We plan to explore this via survey and experimental research. Smoking cessation may have
a dual benefit of increased health and decreased neuropathic pain.

* Nikotinik reseptorler agrinin algilanmasi ile ilgilidir

* Sigaray! birakmak daha saglikli bir yasam sunabilecegi gibi
noropatik agri gelisimini de azaltabilir



BIOMEDICAL RESEARCH

Canadian registry to track
thousands of pot smokers

Data could answer questions about safety, efficacy, and dosage
22 MAY 2015 = VOL 348 IS3UE 6237

stieneemag.org SCIENCE

Disease-a-Month 62 (2016) 346-352

Contents lists available at ScienceDirect . =

Disease-a-Month

journal homepage: www.elsevier.com/locate/disamonth

Medical marijuana and pain management @Cmss_\m

Leslie Mendoza Temple, MD
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Medical Marijuana and Chronic Pain: a Review of Basic Science
and Chnical Evidence

Bjern bmma - Liftrey (B - Tim Famah"- Sk Wl

Noropatik agri
MS hastalarinda spastisite

Kemoterapi alanlarda istah ve kilo alimi



Organofosfatlar

* Pestisit
* Kronik maruziyet © gec ndropati
* Ipucu: kolinerjik bulgular

Lotti M, Moretto A. Toxicol Rev 2005;24:37-49.
Yang CC, Deng JF. J Chin Med Assoc 2007; 70: 467-472.



AMERICAN JOURNAL OF INDUSTRIAL MEDICINE 46:599-606 (2004)

Health Symptoms and Exposure to
Organophosphate Pesticides in Farmworkers

Larkin L. Strong, mpH,'** Beti Thompson, pho,"** Gloria D. Coronado, php,*
William C. Griffith, enp,® Eric M. Vigoren, ms,* and llda Islas®

* Organofosfatlara maruz kalan ciftcilerde
* Basagrisi (%50)

* Ekstremite agrisi (%35)



Kursun

* EndUstriyel maruziyet
* Aksonal dejenerasyon
* Motor noropati (el bilegi ve parmak ekstensorleri)

e Sensorial tutulum nadir



F Newrol Newrosurg Psychiatry 2001;71:200-204

Peripheral neuropathy in chronic occupational
inorganic lead exposure: a clinical and
electrophysiological study

O Rubens, I Logina, I Kravale, M Eglite, M Donaghy

* 46 kursun noropatisi olan isci

 Tumunde distal parestezi, agri, bozulmus pin prick

hissi, otonomik vazomotor/sudomotor degisiklikler



Contemporary Review

Lead and the Deafness of Ludwig Van Beethoven

Michael H. Stevens, MM, MD; Teemarie Jacobsen, AuD; Alicia Kay Crofts, AuD

Objectives/Hypothesis: To reexamine the cause of Beethoven’s hearing loss because of significant recent articles.
Data Sources: Medical and musical literature online, in print, and personal communication.

Methods: Relevant literature review.

Results: Evidence of otosclerosis is lacking because close gross examination of Beethoven’'s middle ears at autopsy did
not find any otosclerotic foci. His slowly progressive hearing loss over a period of years differs from reported cases of auto-
immune hearing loss, which are rapidly progressive over a period of months. He also lacked bloody diarrhea that is invariably
present with autoimmune inflammatory bowel disease. The absence of mercury in Beethoven’s hair and bone samples leads
us to conclude that his deafness was not due to syphilis because in that era syphilis was treated with mercury. High levels of
lead deep in the bone suggest repeated exposure over a long period of time rather than limited exposure prior to the time of
death. The finding of shrunken cochlear nerves at his autopsy is consistent with axonal degeneration due to heavy metals
such as lead. Chronic low-level lead exposure causes a slowly progressive hearing loss with sensory and autonomic findings,
rather than the classic wrist drop due to motor neuropathy from sub-acute poisoning. Beethoven’s physicians thought that he
had alcohol dependence. He particularly liked wine that happened to be tainted with lead.

Conclusions: Beethoven’'s chronic consumption of wine tainted with lead is a better explanation of his hearing loss than

other causes.

Key Words: Otosclerosis; autoimmune; syphilis; lead; alcohol.
Laryngoscope, 123:2854-2858, 2013

X-ray Fluorescence Intensity from Pb in Hair
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=ig. 1. Lead fluorescence intensity in Beethoven’s hair (LVB) in com-
sarison to standard counts (SN-1) of controls. [Color figure can be
siewed in the online issue, which is available at wileyonlinelibrary.com.]

Where could the lead have come from that resulted
in this devastating loss of hearing? Although lead can be
acquired from a number of external sources, including
dishes, lead-lined wine flasks, lead crystal, or mineral
water at the spas, in our opinion the most likely source
for Beethoven was wine. It is well known that at that
time lead was added illegally to inexpensive wine to
improve the flavor. Beethoven was particularly fond of
the adulterated or fortified Hungarian wine. It has been
suggested that after the death of Beethoven’s mother
when he was 17 years old, he began to use some wine to
help deal with his loss.?



Talyum

Agir metal

Elektronik endustrisi ve cam islenmesi

Sulfidril gruplarini baglar = serbest radikal hasari

Riboflavini baglar = akson hasari

Davis LE, Standefer JC, Kornfeld M et al. Ann Neurol 1981; 10: 38-44.
Pau PWI. HKMJ 2000; 6:316-8



Brain and Behavior
ORIGINAL RESEARCH aan WILEY

* Periferik sensorimotor néropati
Long-term misdiagnosis and neurologic outcomes of thallium

poisoning: A case report and literature review e Santral

g [} enpttre e Mental durum, konviilziyon

Brain and Behavior. 2021;11:e02032.
e Ekstrapiramidal
 Serebellar disfonksiyon

e Otonomik disfonksiyon



Karbon monoksit
* Periferik noropati nadir (% 0.87 / %3.64)

* Yanici agri, karincalanma, zonklayici agri, gi¢csuzlik

Snyder RD. Neurol 1970; 20: 177.



Rahmani et al BMC Phamacology and Toxicology 2013, 14:61
http/fwww.biomedcentral. com/2050-6511/14/61
BMC
Pharmacology & Toxicology

CASE REPORT Open Access

Bilateral brachial plexus injury following acute
carbon monoxide poisoning

Mounia Rahmani', Halima Belaidi®, Maria Benabdeljlil’, Wafa Bouchhab', Nadia El Jazouli', Asmae El Brini',

Saadia Aidi', Reda M Quazzani® and Mustapha El Alaoui Faris’

* Rabdomiyolize bagl sinir kompresyonu
* Hipoksik sinir iskemisi

* Direkt toksisite



Kadmiyum

e GUmus islenmesi, pil endustrisi



Cadmium Exposure: Health Hazards of Silver Cottage
Industry in Developing Countries

PK Sethi MD 2 Dinesh Khandelwal MD 2 Nitin Sethi MDbP

! Department of Heusology, Sic Ganga Ram Hospital, Mew Drelhi, India
b Department of Meurology, Saint Vincent's Hospital and Medical Centar, Mew York, Y

JOURMAL OF MEDICAL TOXICOLOCY & VOLUME 2, MUMBER 1 MARCH 2008

e 37y, 12 yilhik maruziyet
* Periferik polindropati

* Ayak bilekleri ve bilateral alt kostal kiint sizi



Bromopropan

* Endustriyel solventler

* isyeri havalandirma kosullari 6nemli



Clnicad Toxtosiegy { BT} 45, 270-276 .
Capyrighl @ Infonma. Hadikcare Lllfﬂ rma
e

[SEW: 1554 2650 prink /1 256251 0 onling
e D0 J0EN ] 25388 0Ta1 Z26 213

CASE REFORT
Severe neurotoxicity associated with exposure to the solvent
| -bromopropane (n-propyl bromide)

TEMMIFER. JUHL MAJERSIE, M.D.", E. MARTIN CARAVATL M.D. M.PH %, and JOHN D. STEFFENS, M.D.*

IDE‘P\-:T.'TJJ':"I'J.‘ af Newrclogy, University of Michigan, Ann Arbor, Michigan, US4
X Urah Poison Comtrol, Salt Lake City, Usah, US4
NDepariment of Newrology, University of Urah, Salr Lake Ciry, Urak, U754

* Sprey fabrikasinda calisan 6 isci
* Alt ekstremite agrisi ve parestezisi

» Spastik paraparezi, distal duyu kaybi, hiperrefleksi



European Review for Medical and Pharmacological Sciences | 2019; 23: 397-401 |

Therapeutic uses of metronidazole and its
side effects: an update

e Ciddi norotoksisite

A HERN/\NDEZ CERUELQOS, L.C. ROMERO-QUEZADA, J.C. RUVALCABA
LEDEZMA, L. LOPEZ CONTRERAS

Area Académica de Medicina, Insti de Ciencic a Salud, Uni idad Aut¢ a del Estad M — :
e e s Sal Bt * Optik noropati
* Periferik noropati

* Ensefalopati



OC (oleoresin capsicum)
Biber gazi

TRPV1 sensorial néronun
akfivasyonuna ve substans P
salinimina bagli olarak siddetli

agri ve yanmaya yol acar.



Kain et al. Tropical Diseases, Travel Medicine and Vaccines (2020) 6:2 . I .
https://doi.org/10.1186/540794-020-0103-y Tropical Diseases,
Travel Medicine and Vaccines

The “wing-heeled” traveler ®

Check for
updates

Taylor Kain', Jordan Weinstein', Aaron Thompson®* and Andrea K. Boggild "

Abstract

Intoxication syndromes may be travel acquired, and are related to intentional or accidental inhalational or
percutaneous exposures or ingestions. Due to their myriad clinical presentations, initial differential diagnosis of such
intoxications in returned travelers is broad, and typically requires detailed history and laboratory investigations to
disentangle. We herein use a case-based clinical problem solving approach to illumination of a mercury intoxication
syndrome, which presented in a 48-year-old VFR traveler to Guyana. Common clinical presentations, differential
diagnoses, laboratory investigations, and therapeutic interventions are discussed.

Keywords: Ciguatera fish poisoning, Heavy metal intoxication, Nephropathy, Neuropathy, Skin bleaching

* 48 y kadin hasta, 1 ay 6nce Guyana seyahati
* Agri, el ve ayaklarda yanma, yorgunluk, glicstizlik, parestezi

 Siguatera toxini, civa intoksikasyonu



Dietilen Glikol

e Antifreeze
e Akut bobrek yetmezligi

* Kronik Norolojik sx
e 2-7 gln icinde
e Sensorimotor aksonal polin6ropati
* Alt ekstremite hakim glizsizlik
e Ataksi
* Diizelme rapor edilmis



Allyl chloride

 Plastik tGretiminde
* Distal simetrik sensorimotor polindropati

* Maruziyet sonlandirimasi ile dizelme rapor edilmis



Hexacarbon

* Otomotiv sektoérinde
e Simetrik aksonal polinéropati



Carbon disulfide

* Pestiside, rayon (viscose) Uretimi
* inhalasyon ile

* Aksonal sensorimotor neuropati
e Santral sinir sistemi: noropsikiyatrik semptomlar ve parkinsonizm



Etilen oksit

* Endustri iscileri
e Uzunluk bagimli aksonal sensorimotor polinéropati

* lyi prognoz bildirilmis



Sonuc

* Nadir
 Oykiide akut ve kronik maruziyetin sorgulanmasi

* Intoksikasyon tedavisi + ndropatiye yaklasim



 Her madde zehirdir
e Zehir olmayan bir madde yoktur

* Dogru doz ilaci zehirden ayirt eder

Paracelsus
(1493-1541)

drebru@hacettepe.edu.tr
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