
61 
 

DAFTAR PUSTAKA 

Aasheim, E.T.M., Hofsø, D., Hjelmesaeth, J., Sandbu, R., 2008. Peripheral 
neuropathy and severe malnutrition following duodenal switch. Obes 
Surg., 18(12):1640-1643. 

Adler, A.I., Boyko, E.J., Ahroni, J.H., Stensel, V., Forsberg, R.C., 1997. Risk 
factors for diabetic peripheral sensory neuropathy. Results of the Seattle 
Prospective Diabetic Foot Study. Diabetes Care, 20: 1162-1167. 

Akbaş, E., Derici, E., Sőylemez, F., Kanik, A., Polat, F., 2004. An investigation of 
effects of toluene and cigarette smoking on some blood parameters and 
lymphocyte life span. Cell Biol Toxicol., 20(1):33-40.  

Akisu, M., 1996. Severe acute thinner intoxication. Turk Y Pediatr; 38(2):223-5 
Ameno, K., Kiriu, T., Fuke, C., Ameno, S., Shinohara, T., Ijiri, I., 1992. Regional 

brain distribution of toluene in rats and in a human autopsy. Archives of 
toxicology, 66: 153–156. 

American Chemistry Council, 2006. Voluntary Children’s Chemical Evaluation 

Program (VCCEP) Tier 1 Pilot submission Toluene (CAS No. 108-88-3). 
Washington, DC: American Chemistry Council. 

American Conference of Governmental Industrial Hygienists, 2000. Threshold 
limit values for chemical substances and physical agents and biological 
exposure indices 2000. Cincinnati, OH: American Conference of 
Governmental Industrial Hygienists. 

Angerer, J., 1985. Occupational chronic exposure to organic solvents, XII: o-
cresol excretion after toluene exposure. Iny Arch Occup Environ Health; 
56:323-328. 

Appenzeller, O., Parks, R.D., McGee, J., 1968. Peripheral neuropathy in chronic 
disease of the respiratory tract. Am J Med., 11: 873-880 

Azhary, H., Farooq, M.U., Bhanushali, M., 2010. Peripheral neuropathy: 
differential diagnosis and management. American Family Physician; 
81(7). 

Badan Standardisasi Nasional, 2005. SNI 19-0232-2005: Nilai ambang batas 
(NAB) zat kimia di udara tempat kerja. Jakarta: Badan Standardisasi 
Nasional. 

Badanich KA, Adler KJ, Kirstein CL., 2006. Adolescents differ from adults in 
cocaine conditioned place preference and cocaine-induced dopamine in the 
nucleus accumbens septi. Eur J Pharmacol., 550:95–106. 

Balai Lingkungan Yogyakarta Propinsi DI Yogyakarta, 2011. Kualitas udara 
ambien kota Yogyakarta tahun 2011. Diunduh pada tanggal 3 November 
2014 dari laman http://blh.jogjaprov.go.id/2012/04/kualitas-udara-ambien-
kota-yogyakartatahun-2011/   

Bauer, B., 1993. Miljø og arbejdsmiljø i den grafiske branche. Bind 1. Ydre miljø. 
Miljøprojekt No. 212. Miljøstyrelsen. 

Bennett, M.I., Attal, N., Backonja, M.M., Baron, R., Bouhassira, D., Freynhagen, 
R., Scholz, J., To¨lle, T.R., Wittchen, H.-U., Jensen, T.S., 2007. Using 
screening tools to identify neuropathic pain. Pain; 127:199-203. 

KEJADIAN NEUROPATI SARAF TEPI PADA PEKERJA PERCETAKAN OFSET YANG TERPAJAN
TOLUEN INHALASI
FADHILA PRATAMASARI, Prof. Dr. dr. Soebijanto; Dr. dr. Ismail Setyopranoto, Sp.S(K)
Universitas Gadjah Mada, 2015 | Diunduh dari http://etd.repository.ugm.ac.id/

http://blh.jogjaprov.go.id/2012/04/kualitas-udara-ambien-kota-yogyakartatahun-2011/
http://blh.jogjaprov.go.id/2012/04/kualitas-udara-ambien-kota-yogyakartatahun-2011/


62 
 

Berger, A.R., Schaumburg, H.H., 2005. Human toxic neuropathy caused by 
industrial agents. Dalam: Dyck, P.J., Thomas, P.K., (Editors). Peripheral 
neuropathy (4th Ed). Philadelphia, PA: Elsevier Inc. 

Bowen, S.E., Charlesworth, J.D., Tokarz, M.E., Wright, M.J. Jr., Wiley, J.L., 
2007. Decreased sensitivity in adolescent vs adult rats to the locomotor 
activating effects of toluene. Neurotoxicol Teratol, 29(6):599-606.   

Brugnone F, Gobbi M, Ayyad K, Giuliari C, Cerpelloni M, Perbellini L., 1995. 
Blood toluene as a biological index of environmental toluene exposure in 
the "normal" population and in occupationally exposed workers 
immediately after exposure and 16 hours later. Int Arch Occup Environ 
Health, 66(6):421-5. 

Cacchione, P.Z., 2010. Sensory Changes. Consult GeriRN.org 
Callaghan, B., Feldman, E., 2013. The metabolic syndrome and neuropathy: 

therapeutic challenges and opportunities. Ann Neurol., 74: 397-403.  
Canadian Center for Occupational Health and Safety, 2008. Chemical profiles 

toluene. Diunduh pada tanggal 18 Juli 2014 dari laman 
http://www.ccohs.ca/oshanswers/chemicals/chem_profiles/toluene 

Carlsson, A., 1982. Exposure to toluene: Uptake, distribution and elimination in 
man. Scandinavian journal of work & environmental health, 8: 43–55. 

Carstensen, M., 1997. Biochemicals for the printing industry. Minneapolis, MN: 
The Institute for Local Self-Reliance. 

Caselli, M., de Gennaro, G., Marzocca, A., Trizio, L., Tutino, M., 2010. 
Assessment of the impact of the vehicular traffic on BTEX concentration 
in ring roads in urban areas of Bari (Italy). Chemosphere, 81(3):306-311. 

Cheng, Y.J., Gregg, E.W., Kahn, H.S., Willians DE, Rekeneire, N.D., Narayan, 
K.M.V., 2006. Peripheral insensate neuropathy- a tall problem in US 
adults? American Journal of Epidemiology, 8:873–80 

Collins SL, Izenwasser S., 2002. Cocaine differentially alters behavior and 
neurochemistry in periadolescent versus adult rats. Brain Res Dev Brain 
Res., 138:27–34. [PubMed] 

Chouanière, D., Pascal Wild, P., Fontana, J.-M., Héry, M., Fournier, M., Baudin, 
V., Subra, I., Rousselle, D., Toamain, J.-P., Saurin, S., Ardiot, M.-R., 
2002. Neurobehavioral disturbances arising from occupational toluene 
exposure. American Journal of Industrial Medicine; 41(2):77-88.  

de Joode, B.W., Tielemans, E., Vermeulen, R., Wegh, H., Kromhout, H., 2005. 
Dermal exposure assessment to benzene and toluene using charcoal cloth 
pads. Journal of Exposure Analysis and Environmental 
Epidemiology; 15:47–50. 

Dick, F., Sample, S., Chen, R., Seaton, A., 2000. Neurological deficits in solvent‐
exposed painters: a syndrome including impaired colour vision, cognitive 
defects, tremor and loss of vibration sensation. Q J Med., 93:655-661. 

Draper, T.H.J., Bamiou, D-E., 2009. Auditory neuropathy in a patient exposed to 
xylene: case report. The Journal of Laryngology & Otology, 123:462–465. 

Ellis, A., Benner, D.L.H., 2013. Neuroinflamation and the generation of 
neuropathic pain. British Journal of Anaesthesia, 111(1):26-37. 

KEJADIAN NEUROPATI SARAF TEPI PADA PEKERJA PERCETAKAN OFSET YANG TERPAJAN
TOLUEN INHALASI
FADHILA PRATAMASARI, Prof. Dr. dr. Soebijanto; Dr. dr. Ismail Setyopranoto, Sp.S(K)
Universitas Gadjah Mada, 2015 | Diunduh dari http://etd.repository.ugm.ac.id/

http://www.ccohs.ca/oshanswers/chemicals/chem_profiles/toluene
http://www.ncbi.nlm.nih.gov/pubmed/12234655


63 
 

Fauci, B., Kasper, L.H., Jameson, L., 2008. Harrison’s Principles of Internal 

Medicine 17th Chapter 379: Peripheral neuropathy. New York: McGraw 
Hill; pp. 2651–66. 

Frantz, K.J., O‟Dell, L.E., Parsons, L.H., 2007. Behavioral and neuro-chemical 
responses to cocaine in periadolescent and adult 
rats. Neuropsychopharmacology, 32:625–637. 

Gandevia, S.C., 2001. Spinal and supraspinal factors in human muscle fatigue. 
Physiol Rev.;81(4):1725-89. 

Ghanei, E., Homayooni, M., Nasrollahi, A., 2007. Rhabdomyolysis and thinner 
intoxication. Medical Journal of the Islamic Republic of Iran; 21(3):162-
166 

Gilron, I., Watson, C. P. N., Cahill, C. M., Moulin, D. E., 2006. Neuropathic pain: 
a practical guide for the clinician. Canadian Medical Association Journal, 
175:265–275. doi: 10.1503/cmaj.060146 

Glockle, A.H, Cuno, E., Hensel, T., Schultz, H.J., Sandstede, R.P., 1996. 
Feldstudie Toluol in Tiefdruckerien. Wiesbaden: Berufsgenossenschaft 
Druck und Papierverarbeitung. 

Gospe, S.M., Calaban, M.J., 1988. Central nervous system distribution of inhaled 
toluene. Fundamental and applied toxicology, 11: 540–545. 

Graham, D.I., 1997. Greenfield's neuropathology (6th Edition). Arnold; 779-780. 
Graham Hole University of Sussex, 2013. Graham Hole Research Skills Kruskal-

Wallis handout, version 1.0., for autumn 2013. Brighton: University of 
Sussex, UK. Diunduh pada tanggal 20 Desember 2014 dari laman 
http://www.sussex.ac.uk/Users/grahamh/RM1web/teaching08-RS.html 

Grzybowski, A., Holder, G.E., 2010. Tobacco optic neuropathy (TON): the 
historical and present concept of the disease. Acta Opthalmologica, 
89(5):495-499. 

Gupta, S., Kline, L., Lincoff, N., Palmer, C., Cure, J., & Balos, L., 2010. Toluene 
optic neuropathy: MRI and pathological features. Poster Presentations at 
North American Neuro-Ophthalmology Society on Tuesday, March 9, 
2010 

Gupta, S.R., Palmer, C.A., Curé, J.K., Balos, L.L., Lincoff, N.S., & Kline, L.B., 
2011. Toluene optic neurotoxicity: magnetic resonance imaging and 
pathologic features. Hum Pathol; 42(2): 295-8. doi: 
10.1016/j.humpath.2010.08.005. 

Hansen, O.C., Eggert, T., 2003. Survey of chemical compounds in consumer 
products: survey, emission, and evaluation of volatile organic chemicals 
in printed matter. Göteborg, Swedia: Danish Technological Institute. 

Hapsari, E.D., 2011. Hubungan antara lama menderita dengan kadar glukosa 
plasma pada penderita diabetes mellitus tipe 2 suku jawa [Skripsi]. 
Yogyakarta: Universitas Gadjah Mada. 

Hicks, A.L., Kent-Braun, J., Ditor, D.S.., 2001. Sex differences in human skeletal 
muscle fatigue. Exerc Sport Sci Rev., 29: 109–112, 2001. 

Hinkle, D.E., Wiersma, W., Jurs, S.G., 2003. Applied Statistics for the Behavioral 
Sciences (5th Ed). Boston: Houghton Mifflin. 

KEJADIAN NEUROPATI SARAF TEPI PADA PEKERJA PERCETAKAN OFSET YANG TERPAJAN
TOLUEN INHALASI
FADHILA PRATAMASARI, Prof. Dr. dr. Soebijanto; Dr. dr. Ismail Setyopranoto, Sp.S(K)
Universitas Gadjah Mada, 2015 | Diunduh dari http://etd.repository.ugm.ac.id/

http://www.ncbi.nlm.nih.gov/pubmed/11581501


64 
 

Huang, C-C., 2008. Polyneuropathy Induced by n-Hexane Intoxication in Taiwan. 
Acta Neurol Taiwan, 17 (1):3-10 

Hughes, R.A.C., 2002. Peripheral neuropathy, BMJ; 324(7335):466-469. 
Ikeda, M., Ohtsuji, H., 1969. Significance of urinary hippuric acid determination 

as an index of toluene exposure. Br J Ind Med, 26:244-246. 
International Association for the Study of Pain, 2011. IASP pain terminology. 

Washington, DC: International Association for the Study of Pain. 
Retrieved from www.iasp-
pain.org/AM/Template.cfm?Section¼Pain_Definitions 

International Programme on Chemical Safety, 1985. Environmental health 
criteria 52 toluene. Geneve: International Programme on Chemical Safety, 
WHO. 

International Programme on Chemical Safety, 2000. Air quality guidelines 
toluene. Geneve: WHO. 

Jung, K-H., Jeon, Cu, K., Kim, Y.A., Jeon, B.S., 2007. Rapidly Progressive Toxic 
Leukoencephalomyelopathy with Myelodysplastic Syndrome: a 
Clinicopathological Correlation. J Clin Neurol., 3(1):45-49.  

Kang, D-M., & Kim, I., 2014. Compensation for occupational neurological and 
mental disorders. J Korean Med Sci, 29 (Suppl):S59-S65. 

Kathleen, A., 2006. Peripheral Neuropathy: Pathogenic Mechanisms and 
Alternative Therapies. Alternative Medicine Review, 11, 294-329. 

Katulanda, P., Ranasinghe, P., Jayawardena, R., Constantine, G.R., Sheriff, M.H., 
2012. The prevalence, patterns and predictors of diabetic peripheral 
neuropathy in a developing country. Diabetol Metab Syndr, 4: 21. 

Kesler A, Pianka P., 2003. Toxic optic neuropathy. Curr Neurol Neurosci Rep., 
3:410-414. 

Kiyokawa, M., Mizota, A., Takasoh, M., Adachi-Usami, E., 1999. Pattern visual 
evoked cortical potentials in patients with toxic optic neuropathy caused 
by toluene abuse. Japan J Ophthalmol, 43(5):438-442. 

Kutlu, G., Gomceli, Y.B., Sonmez, T., Inan, L.E., 2009. Peripheral neuropathy 
and visual evoked potential changes in workers exposed to n-hexane. J of 
Clin Neuroscience, 16(10):1296-1299.  

Koffman, B.M., Greenfield, L.J., Ali, I.I., Pirzada, N.A., 2006. Neurologic 
complications after surgery for obesity.  Muscle and Nerve, 33(2):166–

176. 
Kohn, M.C., Melnick, R.L., 1993. Species differences in the production and 

clearance of 1,3-butadiene metabolites: a mechanistic model indicates 
predominantly physiological, not biochemical, control. Carcinogenesis, 
14(4): 619–628. 

Konuk, 2012. Effects of α-lipoic acid on DNA damage, protein oxidation, lipid 
peroxidation, and some biochemical parameters in sub chronic thinner 
addicted rats. Turk J Biology, 36:702-710. 

Kote, G.S.S., Bhat, A.N., Thajuddeen, K., Ismail, M.H., Gupta, A., 2013. 
Peripheral insensate neuropathy-is height a risk factor? J Clin Diagn Res., 
7(2):296-301; doi: 10.7860/JCDR/2013/5140.2751 

KEJADIAN NEUROPATI SARAF TEPI PADA PEKERJA PERCETAKAN OFSET YANG TERPAJAN
TOLUEN INHALASI
FADHILA PRATAMASARI, Prof. Dr. dr. Soebijanto; Dr. dr. Ismail Setyopranoto, Sp.S(K)
Universitas Gadjah Mada, 2015 | Diunduh dari http://etd.repository.ugm.ac.id/

http://dx.doi.org/10.7860%2FJCDR%2F2013%2F5140.2751


65 
 

Kramer, L.D., Locke, G.E., 1987. Wernicke's encephalopathy. Complication of 
gastric plication. Journal of Clinical Gastroenterology, 9(5):549–552. 

La Dou, J., 2004. Lange medical books: current occupational & environmental 
medicine. NY: Mc-Graw Hill, Inc. 

Lataye, R., Maguin, K., Campo, P., 2007. Increase in cochlear microphonic 
potential after toluene administration. Hearing Research; 230:34-42. 

Lazar, R.B., & Ho, S.U., 1983. Progressive optic neuropathy and sensoneuronal 
hearning loss due to chronic glue sniffing. J Neurol Neurosurg 
Psychiatry., 46(11): 1060. 

Lee, Y.-L., Pai, M.-C., Chen, J., -H., Guo, Y.L., 2003. Central neurological 
abnormalities and multiple chemical sensitivity caused by chronic toluene 
exposure. Occupational Medicine, 53:479–482 

Lees-Haley, P.R., Williams, C.W., 1997. Neurotoxicity of chronic low-dose 
exposure to organic solvents: a skeptical review. J Clin Psychol; 53:699–

712. 
Lennon, S.M., Koblar, S., Hughes, R.A.C., Goeller, J., Riser, A.C., 1993. Reasons 

for persistent disability in Guillain-Barré syndrome. Clin Rehab, 7(1):1–8. 
Lin, Y.S., Smith, T.J., Kelsey K.T., Wypij, D., 2001. Human physiologic factors 

in respiratory uptake of 1,3-butadiene. Environ Health Perspect, 109(9): 
921–926. 

Lin, Y.S., Egeghy, P.P., Rappaport, S.M., 2008. Relationships between levels of 
volatile organic compounds in air and blood from the general population. 
Journal of Exposure Science and Environmental Epidemiology, 18:421–

429; doi:10.1038/sj.jes.7500635 
Liu, Y., Rao, D., Fechter. D., 1997. Correspondence between middle frequency 

auditory loss in vivo and outer hair cell shortening in vitro. Hearing 
Research; 112:134-140 

Lubman, D.I., Yȕcel, M., Lawrence, A.J., 2008. Inhalant abuse among 

adolescents: neurobiological considerations. British Journal of 
Pharmacology, 154:316–326. 

Magy, L., Vallat, J.-M., 2008. Nerve biopsy without muscle sampling: isit enough 
for diagnosing vasculitis? J Neurol Neurosurg Psychiatry; 79:1307. 

Manikantan, P., Balachanadar, V., Sasikala, K., Mohanadevi, S., 2010. 
Cytogenetic metods for assessing human exposure to toluene in 
Coimbatore, South India. Asian Pac J Cancer Prev., 11(6):1687-1693. 

Martinez-Alfaro, M., Alcarazz-Contreras, Y., Cárabez-Trejo, A., Leo-Amador, 
G.E., 2011. Oxidative stress effects of thinner inhalation. Indian J Occup 
Environ Med., 15(3):87-92.  

Martyn, C., Hughes R.A.C., 1998. Peripheral neuropathies. London: BMJ. 
Mäki-Paakkanen, J., Husgafvel-Pursiainen, K., Kalliomäki, P.L., Tuominen, J., 

Sorsa, M., 1980. Toluene-exposed workers and chromosome aberrations. J 
Toxicol Environ Health; 6:775-781. 

Merck, 2012. Perhimpunan dokter spesialis saraf (PERDOSSI) dan Merck peduli 
kesehatan saraf (Siaran Pers). Diunduh pada tanggal 25 Oktober 2014 
dari:  

KEJADIAN NEUROPATI SARAF TEPI PADA PEKERJA PERCETAKAN OFSET YANG TERPAJAN
TOLUEN INHALASI
FADHILA PRATAMASARI, Prof. Dr. dr. Soebijanto; Dr. dr. Ismail Setyopranoto, Sp.S(K)
Universitas Gadjah Mada, 2015 | Diunduh dari http://etd.repository.ugm.ac.id/



66 
 

http://www.merck.co.id/country.id/id/images/Press%20Rilis%20N5000%2
08Jun12-Ind_tcm663_94645.pdf?Version=  

Merkies, I.S, Schmitz, P.I, Samijn, J.P, van der Meche, F.G., van Doorn, P.A., 
1999. European Inflammatory Neuropathy Cause and Treatment (INCAT) 
Group. Fatigue in immune-mediated polyneuropathies. Neurology; 
53(8):1648–54 

Michael, Ash, I., 2011. Handbook of fillers, extenders, and diluents (2nd Ed.). NY: 
Synapse Information Resources Inc. 

Mochammad, I., 2012. Korelasi antara kadar timbal dalam darah dengan 
neuropati perifer pada petugas stasiun pengisian bahan bakar untuk 
umum [Tesis] Yogyakarta: Universitas Gadjah Mada.  

Mold, J.W., Vesely, S.K., Keyl, B.A., Schenk, J.B., Roberts, M., 2004. The 
Prevalence, Predictors, and Consequences of Peripheral Sensory 
Neuropathy in Older Patients. J Am Board Fam Pract., 17:309–18. 

Mold, J.W., Vesely, S.K., Keyl, B.A., 2010. The prevalence, predictors, and 
consequences of peripheral sensory neuropathy in older patients. J Am 
Board Fam Pract., 17(5):309-318. 

Morley-Fletcher, S., Bianchi, M., Gerra, G., Laviola, G., 2002. Acute and 
carryover effects in mice of MDMA („ecstasy‟) administration during 

periadolescence. Eur J Pharmacol., 448:31–38 
Moszcyński, P., Rutowski, J., Slowiński, S., 1996. The effect of cigarettes 

smokinh on the blood counts of Tand NK cells in subjects with 
occupational exposure to organic solvents. Cent Eur J Public Health, 4 
(3):164-168. 

Motz, G.T., Eppert, B.L., Borchers, M.T., 2010. Chronic Cigarette Smoke 
Exposure Generates Pathogenic T Cells Capable of Driving COPD-like 
Disease in Rag2−/− Mice. Am J Respir Crit Care Med., 181(11):1223-1233. 

MØLHAVE, L. & PEDERSEN, O.F. Measurements of alveolar concentrations of toluene. 
International archives of occupational and environmental health, 54: 65–71 
(1984). 

Mørck, H.I., Winkel, P., Gyntelberg, F., 1988. Health effects of toluene exposure. 
Dan. Med. Bull.; 35:196-200. 

Mukaka, M., 2012. A guide to appropriate use of Correlation coefficient in 
medical research. Malawi Medical Journal : The Journal of Medical 

Association of Malawi, 24(3):69-71. 
Murena, F., 2007. Air quality nearby road traffic tunnel portals: BTEX 

monitoring. Journal of Environmental Acience, 19:578-583. 
National Institute for Occupational Safety and Health, 1978. Occupational health 

guideline for toluene. Atlanta, GA: CDC. 
National Institute for Occupational Safety and Health, 2003. NIOSH 150: 

hydrocarbons aromatic, NIOSH Manual of Analytical Methods (Issue 2). 
Atlanta, GA: Centers for Disease Control & Prevention (CDC).  

Nguyen, T.P., Chaudry, V., 2011. Multifocal motor neuropathy. Neurol India; 
59(5): 700-706. 

Nikolajsen, L., 2012. Postamputation pain: studies and mechanism. Dan Med J., 
59(10):B4527. 

KEJADIAN NEUROPATI SARAF TEPI PADA PEKERJA PERCETAKAN OFSET YANG TERPAJAN
TOLUEN INHALASI
FADHILA PRATAMASARI, Prof. Dr. dr. Soebijanto; Dr. dr. Ismail Setyopranoto, Sp.S(K)
Universitas Gadjah Mada, 2015 | Diunduh dari http://etd.repository.ugm.ac.id/

http://www.ncbi.nlm.nih.gov/pubmed/15355943
http://www.ncbi.nlm.nih.gov/pubmed/15355943


67 
 

Nikolajsen, L., & Jensen, T.S., 2001. Phantom limb pain. Br J Anaesth, 87:107-
116. 

Nise, G., Attewell, R., Skrefving, S., ØrbÆk, P., 1989. Elimination of toluene 
from venous blood and adipose tissue after occupational exposure. British 
Journal of Industrial Medicine, 46:407-411. 

Novella, S.P., Inzucchi, S.E., Goldstein, J.M., 2001. The frequency of 
undiagnosed diabetes and impaired glucose tolerance in patients with 
idiopathic sensory neuropathy. Muscle Nerve, 24: 1229–31 

Occupational Safety and Health Administrastion, 2012. OSHA infosheet: Toluene 
safety in the workplace. Washington, DC: US. Department of Labor. 

Odebode, T.O., Odebode, S.O., 2005. Protein Energy Malnutrition and the 
Nervous System: the Impact of Socioeconomic Condition, Weaning 
Practice, Infection and Food Intake, an Experience in Nigeria. Pakistan 
Journal of Nutrition, 4(5):304-309. 

Palencia, G., Hernández-Pedro, N., Saavedra-Perez, D., Peña-Curiel, O., Ortiz-
Plata, A., Ordoñez, G., Flores-Estrada, D., Sotelo, J. and Arrieta, O., 2014. 
Retinoic acid reduces solvent-induced neuropathy and promotes neural 
regeneration in mice. J. Neurosci. Res., 92:1062–1070. 
doi: 10.1002/jnr.23376 

Parra, M.A., Elustondo, D., Bermejo, R., Santamaría, J.M., 2009. Ambient air 
levels of volatile organic compounds (VOC) and nitrogen dioxide (NO2) 
in a medium size city in Northern Spain. Sci Total Environ, 407:999-1009 

Perkins, B.A, Orszag, A., Ngo, M., Ng, E., New, P., 2010. Prediction of incident 
diabetic neuropathy using the monofilament examination: a 4-year 
prospective study. Diabetes Care, 33: 1549-1554. 

Pfeiffer, G., Wicklein, E.M., Ratusinski, T., Schmitt, L., Kunze, K., 2001. 
Disability and quality of life in Charcot-Marie-Tooth disease type 1. 
Journal of Neurology, Neurosurgery and Psychiatry;70(4):548–50. 

Puri, V., Chaudry, N., Tatke, M., 2007. N-hexane neuropathy in scree printers. 
Electromyogr Clin Neurophysiol.; 47(3):145-52. 

Poncelet, A.N., 1998. An algorithm for the evaluation of peripheral neuropathy. 
Am Fam Physician; 57(4):755-764. 

Pradeepa, R., Remana, J., Vignesh, J., 2008. Prevalence and risk factors for 
diabeteic neuropathy in an urban south Indian population: the Chennai 
urban rural epidemiology study (CURES-55). Diabetic Medicine, 25:407-
412. 

Pyor, G.T., 1991. A toluene-induced motor syndrome in rats resembling that seen 
in some human solvent abusers. Neurotoxicology and teratology; 
13(4):387-400. 

Rahayu, D.P., 2013. Deteksi toksisitas pajanan toluene terhadap penurunan 
jumlah sel sertoli tikus wistar jantan [Tesis]. Depok: Fakultas Kedokteran 
Universitas Indonesia. 

Rebert, C.S., Schwartz, R.W., Svendsgaard, D.J., Pryor, G.T., Boyes, W.K., 1995. 
Combined effects of paired solvents on the rat‟s auditory system. 

Toxicology; 105:345-354. 

KEJADIAN NEUROPATI SARAF TEPI PADA PEKERJA PERCETAKAN OFSET YANG TERPAJAN
TOLUEN INHALASI
FADHILA PRATAMASARI, Prof. Dr. dr. Soebijanto; Dr. dr. Ismail Setyopranoto, Sp.S(K)
Universitas Gadjah Mada, 2015 | Diunduh dari http://etd.repository.ugm.ac.id/



68 
 

Reza, J., Salazar, G., Trejo, A., 1997. Evaluation of composition and evaporation 
behavior of commercial thinner samples expended in Mexico City. Rev Int 
Contam Ambient., 13:87–95. 

Riegel, A.C., Zapata, A., Shippenberg, T.S., French, E.D., 2007. The abused 
inhalant toluene increases dopamine release in the nucleus accumbens by 
directly stimulating ventral tegmental area neurons. 
Neuropsychopharmacology, 32:1558–1569. 

Ropper, A. H., Samuels, M. A., 2000. Disease of peripheral nerve. Adams 
&Victor’s Principles of Neurology (7th Edition). New York: The McGraw 
Hill. 

Rusdy, M.D.R., 2012. Analisis gejala neurotoksik akibat pajanan xylene pada 
pekerja pembuatan cat PT. X tahun 2012 [Tesis]. Depok: Universitas 
Indonesia. 

Scelsi, R., Candura, S.M., 2012. Occupational toxic neuropathies: morphology in 
peripheral nerve biopsies. G Ital Med Lav Ergon.; 34(4):410-419. 

Shigeta, S., Misawa, T., Aikawa, H., 1980. Effects of concentration and duration 
of toluene exposure on Sidman avoidance in rats. Neurobehav Toxicol., 
2(2): 85-88. 

Smith, A.G., Singleton, J.R., 2013. Obesity and hyperlipidemia are risk factors for 
early diabetic neuropathy. J Diabetes Complications, 27: 436-442 

Smith, H.S., Meek, P.D., 2011. Pain responsiveness to opioids: central versus 
peripheral neuropathic pain. J Opioid Manag.; 7(5):391-400. 

Sophianita, 2003. Hubungan antara kadar asam hipurat urin akibat pajanan 
toluen dengan efek kesehatan akut pada tenaga kerja percetakan “X” 

[Karya ilmiah]. Jakarta: Universitas Indonesia. 
Sorensen, L., Molyneaux, L., Yue, D.K., 2002. Insensate versus painful diabetic 

neuropathy: the effects of height, gender, ethnicity, and glycaemic control. 
Diabetes Res Clin Pract, 57(1):45-51. 

Spear, L.P, 2000. Modeling adolescent development and alcohol use in 
animals. Alcohol Res Health, 24:115–23. [PubMed] 

Spear, L.P., 2000. The adolescent brain and age-related behavioral 
manifestations. Neuroscience and Biobehavioral Reviews, 24:417–

63. [PubMed] 
Stubblefield, M.D., Burstein, H.J., Burton, A.W., Custodio, C.M., Deng, G.E., 

Ho, M., 2009. NCCN Task Force Report: Management of Neuropathy in 
Cancer, Journal of the National Comprehensive Cancer Network; 7(Suppl 
5). 

Suzuki, R., Dickenson, A., 2005. Spinal and supraspinal contributions to central 
sensitization in peripheral neuropathy. Neurosignals; 2005;14(4):175-81. 

Svendsen, K., Rognes, K.S., 2000.  Exposure to organic solvents in the offset 
printing industry in Norway. Ann. Occup. Hyg.; 44(2):119-124. 

Tanaka, K., Maeda, T., Kobayashi, T., 2003. A survey of urinary hippuric acid 
and subjective symptoms among occupational low toluene exposed 
workers. Fukushima J. Med. Sci.; 49:129-139. 

Tavee, J., 2014. Overview of peripheral neuropathies (1st consult). Philadelphia, 
PA: Elsevier BV. 

KEJADIAN NEUROPATI SARAF TEPI PADA PEKERJA PERCETAKAN OFSET YANG TERPAJAN
TOLUEN INHALASI
FADHILA PRATAMASARI, Prof. Dr. dr. Soebijanto; Dr. dr. Ismail Setyopranoto, Sp.S(K)
Universitas Gadjah Mada, 2015 | Diunduh dari http://etd.repository.ugm.ac.id/

http://www.ncbi.nlm.nih.gov/pubmed/22165038
http://www.ncbi.nlm.nih.gov/pubmed/11199278
http://www.ncbi.nlm.nih.gov/pubmed/10817843


69 
 

Tokunaga, R., Takahata, S., Onoda, M., Ishi-i, T., Sato, K., Hayashi, M., Ikeda, 
M., 1974. Evaluation of the exposure to organic solvent mixture. 
Comparative studies on deterction tube and gas-liquid chromatographic 
methods, personal, and stationary sampling and urinary metabolite 
determination. Int Arch Arbeitsmed; 33:257-267. 

Troy, J., Jensen, R., 2002. New perspectives on the management of diabetic 
peripheral neuropatic pain. Diabetes and Vascular Disease Research, 
3(2):108-119. 

Tseng, C.H., 2006. Prevalence of lower-extremity amputation among patients 
with diabetes mellitus: is height a factor?  MAJ., 174:319–23. 

Tyle, H., Larsen, H.S., Andersen, L.K., Brandt-Lassen, R., 2003. European Union 
Risk Assessment Report: toluene. Luxembourg: Office for Official 
Publications of the European Communities. 

US Environmental Protection Agency, 1985.  Method 524.1: volatile organic 
compounds in water by purge-and-trap gas chromatography/mass 
spectrometry. Cincinnati, OH: US Environmental Protection Agency, 
Environmental Monitoring and Support Laboratory.   

von Burg, R., 1993. Toxicology update: toluene. Jour f Appl Toxicology; 13: 441–

446 
von Euler, M., Pham, T.M., Hillefors, M., Bjelke, B., Henriksson, B., von Euler, 

G., 2000. Inhalation of low concentrations of toluene induces persistent 
effects on a learning retention task, beam-walk performance, and 
cerebrocortical size in the rat. Exp Neurol, 163: 1–8. 

WHO, 1995. Physical status: the use and interpretation of anthropometry. Report 
of a WHO Expert Consultation. WHO Technical Report Series Number 
854. Geneve: World Health Organization. 

WHO, 1997. Xylenes, Environmental Health Criteria 190. Geneve, Switzerland: 
WHO. 

WHO, 2006.  Neurological disorders: public health challenges - Chapter 3.6: 
Neurogical disorders associated with malnutrition. Geneve: World Health 
Organization. 

Warsito, A., 2007. Analisis pemajanan toluena terhadap profil darah pada 
pekerja sektor industri penyulingan minyak bumi [Tesis] Semarang: 
Universitas Diponegoro. 

Wee, J.Y.M., Hopman, W.M., 2008. Effects of smoke exposure and other lifestyle 
factors on pain response to electrical stimulation in women. Pain Res 
Manage, 13(3):231-235. 

White, C.M., van Doorn P.A., Garssen, M.P.J, Stockley R.C., 2009. Interventions 
for fatigue in peripheral neuropathy. Cochrane Database of Systematic 
Reviews; Issue 4. Art. No.: CD008146. doi:  10.1002/14651858.CD008146 

Wiaderna, D., Tomas, T., 2002. Assessment of long term effects of exposure to 
toluene based on the analysis of selected behavioral responses with 
particular reference to the ability to trigger behavioral hypersensitivity in 
rats. Int J Occup Med Environ Health, 15(3):239-245. 

Wiles, C.M., 1996. Neurological complications of severe illness and prolonged 
mechanical ventilation. Thorax; 51(Suppl 2):S40–44.  

KEJADIAN NEUROPATI SARAF TEPI PADA PEKERJA PERCETAKAN OFSET YANG TERPAJAN
TOLUEN INHALASI
FADHILA PRATAMASARI, Prof. Dr. dr. Soebijanto; Dr. dr. Ismail Setyopranoto, Sp.S(K)
Universitas Gadjah Mada, 2015 | Diunduh dari http://etd.repository.ugm.ac.id/



70 
 

Wiley, J.L., Evan, R.L., Grainger, D.B., Nicholson, K.L., 2008. Age-dependent 
differences in sensitivity and sensation to cannabidoids and “club drugs” 

in male adolescent and adults rats. Addict Boil., 13(3-4):277-286. 
Wills, A.J., O`Connor, S., McMillan, A., 2008. Sub-acute demyelinating 

neuropathy associated with an NK/T cell lymphoma. J Neurol Neurosurg 
Psychiatry, 79:484-485. 

Windebank, A.J., 1999. Chemotherapeutic neuropathy. Curr Opin Neurol.; 
12(5):565-571. 

Wjst, M., Reitmar, P., Dold, S., Wulff, A., Nicolai, T., Von Loeffelholz-Colberg, 
E.F., 1993. Road traffic and adverse effects on respiratory health in 
children. BMJ, 307:596-600. 

Woodward, J.J., Beckley, J., 2014. Effects of the abused inhalant toluene on the 
mesolimbic dopamine system. J Drug Alcohol Res., 
3:doi:10.4303/jdar/235838 

Yȕksel, G., Karlikaya, G., Tutkavul, K., Yildirim, B., Ȍrken, C., Tireli, H., 2007. 

Clinical and electrodiagnostic findings of n-hexane neuropathy. J Neurol 
Sci [Turk]; 24:219-225. 

Zavalic, M., Mandic, Z., Turk, R., 1998. Quantitative assessment of color vision 
impairment in workers exposed to toluene. Am J Ind Med; 33(3):297-304. 

Zhang, Y., Mu, Y., Liu, J., Mellouki, A., 2012. Levels, sources and health risks of 
carbonyls and BTEX in the ambient air of Beijing. China. J Environ Sci 
(China), 24:124-30 

Ziegler, D., Rathmann, W., Dickhaus, T., Meisinger, C., Mielck, A., KORA Study 
Group, 2008. Prevalence of polyneuropathy in pre-diabetes and diabetes is 
associated with abdominal obesity and macroangiopathy: the 
MONICA/KORA Augsburg Surveys S2 and S3. Diabetes Care, 31: 464-
469. 

Keputusan Presiden Republik Indonesia, Nomor 22, Tahun 1993, tentang  
Penyakit yang Timbul karena Hubungan Kerja. 

Keputusan Menteri Tenaga Kerja Republik Indonesia, Nomor  Kep. 
187/Men/1997, Tahun 1997, tentang Pengendalian Bahan Kimia 
Berbahaya di Tempat Kerja. 

 

 

  

KEJADIAN NEUROPATI SARAF TEPI PADA PEKERJA PERCETAKAN OFSET YANG TERPAJAN
TOLUEN INHALASI
FADHILA PRATAMASARI, Prof. Dr. dr. Soebijanto; Dr. dr. Ismail Setyopranoto, Sp.S(K)
Universitas Gadjah Mada, 2015 | Diunduh dari http://etd.repository.ugm.ac.id/


	Judul Tesis

	Lembar Pengesahan

	Pernyataan

	Prakata

	Daftar Isi

	Daftar Tabel

	Daftar Gambar

	Daftar Lampiran

	Intisari

	Abstract

	BAB I. Pendahuluan

	A. Latar Belakang

	B. Rumusan Masalah

	C. Pertanyaan Penelitian

	D. Tujuan Penelitian

	E. Manfaat Penelitian

	F. Keaslian Penelitian


	BAB II. Tinjauan Pustaka

	A. Toluen

	B. Toluen di Percetakan Ofset

	C. Neuropati

	D. Neuropati Akibat Pajanan Toluen

	E. Neuropati Akibat Pajanan Toluen di Percetakan Ofset

	F. Landasan Teori

	G. Kerangka Teori

	H. Kerangka Konsep

	I. Hipotesis Penelitian


	BAB III. Metode Penelitian

	A. Jenis dan Disain Penelitian

	B. Tempat dan Waktu Penelitian

	C. Subjek Penelitian

	D. Variabel Penelitian

	E. Definisi Operasional

	F. Instrumen Penelitian

	G. Jalannya Penelitian

	H. Analisis Data


	BAB IV. Hasil Penelitian & Pembahasan

	A. Hasil Penelitian

	1. Karakteristik responden

	2. Pajanan toluen udara di percetakan ofset X

	3. Kejadian neuropati saraf tepi pekerja percetakan ofset X

	4. Analisis data


	B. Pembahasan


	BAB V. Kesimpulan & saran 
	A. Kesimpulan

	B. Saran


	Daftar Pustaka

	Lampiran 1. Cara memperoleh data

	Lampiran 2. Surat pernyataan partisipasi responden

	Lampiran 3. Kuesioner data responden

	Lampiran 4. Surat keterangan ethical clearance penelitian

	Lampiran 5. Surat keterangan hasil analisis toluen udara


