
Running Head: EFFECTS OF GENE KNOCKOUT ON ETHANOL CONSUMPTION  1 

REFERENCES 

Aguayo, L. G. (1990). Ethanol potentiates the GABAA-activated Cl- current in mouse 

hippocampal and cortical neurons. Eur J Pharmacol, 187(1), 127-130.  

Alex, K. D., Yavanian, G. J., McFarlane, H. G., Pluto, C. P., & Pehek, E. A. (2005). Modulation 

of dopamine release by striatal 5-HT2C receptors. Synapse, 55(4), 242-251. doi: 

10.1002/syn.20109 

Ballenger, J. C., Goodwin, F. K., Major, L. F., & Brown, G. L. (1979). Alcohol and central 

serotonin metabolism in man. Arch Gen Psychiatry, 36(2), 224-227.  

Bardo, M. T., Donohew, R. L., & Harrington, N. G. (1996). Psychobiology of novelty seeking 

and drug seeking behavior. Behav Brain Res, 77(1-2), 23-43.  

Begleiter, H., & Porjesz, B. (1988). Potential biological markers in individuals at high risk for 

developing alcoholism. Alcohol Clin Exp Res, 12(4), 488-493.  

Berger, B., Gaspar, P., & Verney, C. (1991). Dopaminergic innervation of the cerebral cortex: 

unexpected differences between rodents and primates. Trends Neurosci, 14(1), 21-27.  

Bhaskar, L. V., Thangaraj, K., Wasnik, S., Singh, L., & Raghavendra Rao, V. (2012). Dopamine 

transporter (DAT1) VNTR polymorphism and alcoholism in two culturally different 

populations of south India. Am J Addict, 21(4), 343-347. doi: 10.1111/j.1521-

0391.2012.00244.x 

Blanchard, B. A., Steindorf, S., Wang, S., & Glick, S. D. (1993). Sex differences in ethanol-

induced dopamine release in nucleus accumbens and in ethanol consumption in rats. 

Alcohol Clin Exp Res, 17(5), 968-973.  

Blednov, Y. A., & Harris, R. A. (2008). Metabotropic glutamate receptor 5 (mGluR5) regulation 

of ethanol sedation, dependence and consumption: relationship to acamprosate actions. 

Int J Neuropsychopharmacol, 11(6), 775-793. doi: S1461145708008584 [pii] 

10.1017/S1461145708008584 

Blomqvist, O., Gelernter, J., & Kranzler, H. R. (2000). Family-based study of DRD2 alleles in 

alcohol and drug dependence. Am J Med Genet, 96(5), 659-664. doi: 10.1002/1096-

8628(20001009)96:5<659::AID-AJMG12>3.0.CO;2-G [pii] 

Blum, K., Noble, E. P., Sheridan, P. J., Finley, O., Montgomery, A., Ritchie, T., . . . Sheffield, D. 

(1991). Association of the A1 allele of the D2 dopamine receptor gene with severe 

alcoholism. Alcohol, 8(5), 409-416.  



EFFECTS OF GENE KNOCKOUT ON ETHANOL CONSUMPTION  2 
 

 

Blum, K., Noble, E. P., Sheridan, P. J., Montgomery, A., Ritchie, T., Jagadeeswaran, P., . . . 

Cohn, J. B. (1990). Allelic association of human dopamine D2 receptor gene in 

alcoholism. JAMA, 263(15), 2055-2060.  

Boyle, A. E., Smith, B. R., Spivak, K., & Amit, Z. (1994). Voluntary ethanol consumption in 

rats: the importance of the exposure paradigm in determining final intake outcome. 

Behav Pharmacol, 5(4 And 5), 502-512.  

Brady, K. T., & Sonne, S. C. (1999). The role of stress in alcohol use, alcoholism treatment, and 

relapse. Alcohol Res Health, 23(4), 263-271.  

Bronisch, T., & Wittchen, H.-U. (1992). Lifetime and 6-month prevalence of abuse and 

dependence of alcohol in the Munich follow-up study. European Archives of Psychiatry 

and Clinical Neuroscience, 241(5), 273-282. doi: 10.1007/BF02195976 

Bullock, C. (1990). The biochemistry of alcohol metabolism — A brief review. Biochemical 

Education, 18(2), 62-66. doi: 10.1016/0307-4412(90)90174-m 

Callebert, J., Esteve, J. M., Herve, P., Peoc'h, K., Tournois, C., Drouet, L., . . . Maroteaux, L. 

(2006). Evidence for a control of plasma serotonin levels by 5-hydroxytryptamine(2B) 

receptors in mice. J Pharmacol Exp Ther, 317(2), 724-731. doi: 10.1124/jpet.105.098269 

Campbell, A. D., Kohl, R. R., & McBride, W. J. (1996). Serotonin-3 receptor and ethanol-

stimulated somatodendritic dopamine release. Alcohol, 13(6), 569-574. doi: S0741-

8329(96)00069-9 [pii] 

Campbell, U. C., & Carroll, M. E. (2000). Acquisition of drug self-administration: environmental 

and pharmacological interventions. Exp Clin Psychopharmacol, 8(3), 312-325.  

Carboni, E., & Vacca, C. (2003). Conditioned place preference. A simple method for 

investigating reinforcing properties in laboratory animals. Methods Mol Med, 79, 481-

498.  

Celentano, J. J., Gibbs, T. T., & Farb, D. H. (1988). Ethanol potentiates GABA- and glycine-

induced chloride currents in chick spinal cord neurons. Brain Res, 455(2), 377-380.  

Chaudhry, F. A., Edwards, R. H., & Fonnum, F. (2008). Vesicular neurotransmitter transporters 

as targets for endogenous and exogenous toxic substances. Annu Rev Pharmacol Toxicol, 

48, 277-301. doi: 10.1146/annurev.pharmtox.46.120604.141146 

Chen, N., Ferrer, J. V., Javitch, J. A., & Justice, J. B. (2000). Transport-dependent accessibility 

of a cytoplasmic loop cysteine in the human dopamine transporter. J Biol Chem, 275(3), 



EFFECTS OF GENE KNOCKOUT ON ETHANOL CONSUMPTION  3 
 

 

1608-1614.  

Cloninger, C. R., Bohman, M., & Sigvardsson, S. (1981). Inheritance of alcohol abuse. Cross-

fostering analysis of adopted men. Arch Gen Psychiatry, 38(8), 861-868.  

Coull, J. T. (1998). Neural correlates of attention and arousal: insights from electrophysiology, 

functional neuroimaging and psychopharmacology. Prog Neurobiol, 55(4), 343-361. doi: 

S0301-0082(98)00011-2 [pii] 

Cowen, M. S., & Lawrence, A. J. (1999). The role of opioid-dopamine interactions in the 

induction and maintenance of ethanol consumption. Prog Neuropsychopharmacol Biol 

Psychiatry, 23(7), 1171-1212. doi: S0278-5846(99)00060-3 [pii] 

Crabbe, J. C., Spence, S. E., Brown, L. L., & Metten, P. (2011). Alcohol preference drinking in a 

mouse line selectively bred for high drinking in the dark. Alcohol, 45(5), 427-440. doi: 

S0741-8329(10)00219-3 [pii] 

10.1016/j.alcohol.2010.12.001 

Dahlström, A., & Fuxe, K. (1964). Localization of monoamines in the lower brain stem. 

Experientia, 20(7), 398-399.  

Daoust, M., Chretien, P., Moore, N., Saligaut, C., Lhuintre, J. P., & Boismare, F. (1985). 

Isolation and striatal (3H) serotonin uptake: role in the voluntary intake of ethanol by 

rats. Pharmacol Biochem Behav, 22(2), 205-208. doi: 0091-3057(85)90378-8 [pii] 

DHHS. (2000). Tenth special report to congress on alcohol and health from the secretary of 

human services (DHHS Publication No. 00-1583). Washington, DC: U.S. Government 

Printing Office. 

Di Chiara, G. (1995). The role of dopamine in drug abuse viewed from the perspective of its role 

in motivation. Drug Alcohol Depend, 38(2), 95-137. doi: 037687169501118I [pii] 

Diamond, I., & Gordon, A. S. (1997). Cellular and molecular neuroscience of alcoholism. 

Physiol Rev, 77(1), 1-20.  

Diana, M., Pistis, M., Carboni, S., Gessa, G. L., & Rossetti, Z. L. (1993). Profound decrement of 

mesolimbic dopaminergic neuronal activity during ethanol withdrawal syndrome in rats: 

electrophysiological and biochemical evidence. Proc Natl Acad Sci U S A, 90(17), 7966-

7969.  

Dobashi, I., Inada, T., & Hadano, K. (1997). Alcoholism and gene polymorphisms related to 

central dopaminergic transmission in the Japanese population. Psychiatr Genet, 7(2), 87-



EFFECTS OF GENE KNOCKOUT ON ETHANOL CONSUMPTION  4 
 

 

91.  

Du, Y., Nie, Y., Li, Y., & Wan, Y. J. (2011). The association between the SLC6A3 VNTR 9-

repeat allele and alcoholism-a meta-analysis. Alcohol Clin Exp Res, 35(9), 1625-1634. 

doi: 10.1111/j.1530-0277.2011.01509.x 

Ducci, F., & Goldman, D. (2008). Genetic approaches to addiction: genes and alcohol. 

Addiction, 103(9), 1414-1428. doi: 10.1111/j.1360-0443.2008.02203.x 

Edenberg, H. J., Koller, D. L., Xuei, X., Wetherill, L., McClintick, J. N., Almasy, L., . . . Foroud, 

T. (2010). Genome-wide association study of alcohol dependence implicates a region on 

chromosome 11. Alcohol Clin Exp Res, 34(5), 840-852. doi: 10.1111/j.1530-

0277.2010.01156.x 

Ehlers, C. L., & Schuckit, M. A. (1990). EEG fast frequency activity in the sons of alcoholics. 

Biol Psychiatry, 27(6), 631-641.  

Eiden, L. E., Schäfer, M. K., Weihe, E., & Schütz, B. (2004). The vesicular amine transporter 

family (SLC18): amine/proton antiporters required for vesicular accumulation and 

regulated exocytotic secretion of monoamines and acetylcholine. Pflugers Arch, 447(5), 

636-640. doi: 10.1007/s00424-003-1100-5 

Eiden, L. E., & Weihe, E. (2011). VMAT2: a dynamic regulator of brain monoaminergic 

neuronal function interacting with drugs of abuse. Ann N Y Acad Sci, 1216, 86-98. doi: 

10.1111/j.1749-6632.2010.05906.x 

Elsworth, J. D., & Roth, R. H. (1997). Dopamine synthesis, uptake, metabolism, and receptors: 

relevance to gene therapy of Parkinson's disease. Exp Neurol, 144(1), 4-9. doi: S0014-

4886(96)96379-7 [pii] 

10.1006/exnr.1996.6379 

Engleman, E. A., Keen, E. J., Tilford, S. S., Thielen, R. J., & Morzorati, S. L. (2011). Ethanol 

drinking reduces extracellular dopamine levels in the posterior ventral tegmental area of 

nondependent alcohol-preferring rats. Alcohol, 45(6), 549-557. doi: S0741-

8329(11)00358-2 [pii] 

10.1016/j.alcohol.2011.02.304 

Enoch, M. A. (2012). The influence of gene-environment interactions on the development of 

alcoholism and drug dependence. Curr Psychiatry Rep, 14(2), 150-158. doi: 

10.1007/s11920-011-0252-9 



EFFECTS OF GENE KNOCKOUT ON ETHANOL CONSUMPTION  5 
 

 

Erwin, V. G., & Deitrich, R. A. (1996). Genetic selection and characterization of mouse lines for 

acute functional tolerance to ethanol. J Pharmacol Exp Ther, 279(3), 1310-1317.  

Fadda, F., Argiolas, A., Melis, M. R., Serra, G., & Gessa, G. L. (1980). Differential effect of 

acute and chronic ethanol on dopamine metabolism in frontal cortex, caudate nucleus and 

substantia nigra. Life Sci, 27(11), 979-986.  

Fadda, F., & Rossetti, Z. L. (1998). Chronic ethanol consumption: from neuroadaptation to 

neurodegeneration. Prog Neurobiol, 56(4), 385-431. doi: S0301-0082(98)00032-X [pii] 

Files, F. J., Lewis, R. S., & Samson, H. H. (1994). Effects of continuous versus limited access to 

ethanol on ethanol self-administration. Alcohol, 11(6), 523-531. doi: 0741-

8329(94)90079-5 [pii] 

Finckh, U., Rommelspacher, H., Kuhn, S., Dufeu, P., Otto, G., Heinz, A., . . . Rolfs, A. (1997). 

Influence of the dopamine D2 receptor (DRD2) genotype on neuroadaptive effects of 

alcohol and the clinical outcome of alcoholism. Pharmacogenetics, 7(4), 271-281.  

Finckh, U., von Widdern, O., Giraldo-Velasquez, M., Podschus, J., Dufeu, P., Sander, T., . . . 

Rolfs, A. (1996). No association of the structural dopamine D2 receptor (DRD2) variant 

311Cys with alcoholism. Alcohol Clin Exp Res, 20(3), 528-532.  

Finn, P. R., & Pihl, R. O. (1988). Risk for alcoholism: a comparison between two different 

groups of sons of alcoholics on cardiovascular reactivity and sensitivity to alcohol. 

Alcohol Clin Exp Res, 12(6), 742-747.  

Fitzpatrick, P. F. (1999). Tetrahydropterin-dependent amino acid hydroxylases. Annu Rev 

Biochem, 68, 355-381. doi: 10.1146/annurev.biochem.68.1.355 

Fon, E. A., Pothos, E. N., Sun, B. C., Killeen, N., Sulzer, D., & Edwards, R. H. (1997). Vesicular 

transport regulates monoamine storage and release but is not essential for amphetamine 

action. Neuron, 19(6), 1271-1283. doi: S0896-6273(00)80418-3 [pii] 

Froehlich, J. C. (1997). Opioid peptides. Alcohol Health Res World, 21(2), 132-136.  

Gabrielli, W. F., Jr., Mednick, S. A., Volavka, J., Pollock, V. E., Schulsinger, F., & Itil, T. M. 

(1982). Electroencephalograms in children of alcoholic fathers. Psychophysiology, 19(4), 

404-407.  

Gainetdinov, R. R., Jones, S. R., Fumagalli, F., Wightman, R. M., & Caron, M. G. (1998). Re-

evaluation of the role of the dopamine transporter in dopamine system homeostasis. Brain 

Res Brain Res Rev, 26(2-3), 148-153.  



EFFECTS OF GENE KNOCKOUT ON ETHANOL CONSUMPTION  6 
 

 

Gelernter, J., & Kranzler, H. (1999). D2 dopamine receptor gene (DRD2) allele and haplotype 

frequencies in alcohol dependent and control subjects: no association with phenotype or 

severity of phenotype. Neuropsychopharmacology, 20(6), 640-649. doi: 10.1016/S0893-

133X(98)00110-9 

Gelernter, J., O'Malley, S., Risch, N., Kranzler, H. R., Krystal, J., Merikangas, K., . . . Kidd, K. 

K. (1991). No association between an allele at the D2 dopamine receptor gene (DRD2) 

and alcoholism. JAMA, 266(13), 1801-1807.  

George, S. R., Fan, T., Ng, G. Y., Jung, S. Y., O'Dowd, B. F., & Naranjo, C. A. (1995). Low 

endogenous dopamine function in brain predisposes to high alcohol preference and 

consumption: reversal by increasing synaptic dopamine. J Pharmacol Exp Ther, 273(1), 

373-379.  

Gianoulakis, C. (1989). The effect of ethanol on the biosynthesis and regulation of opioid 

peptides. Experientia, 45(5), 428-435.  

Girault J, G. P. (2004). THe neurobiology of dopamine signaling. Archives of Neurology, 61(5), 

641-644. doi: 10.1001/archneur.61.5.641 

Giros, B., Jaber, M., Jones, S. R., Wightman, R. M., & Caron, M. G. (1996). Hyperlocomotion 

and indifference to cocaine and amphetamine in mice lacking the dopamine transporter. 

Nature, 379(6566), 606-612. doi: 10.1038/379606a0 

Goldman, D., Oroszi, G., & Ducci, F. (2005). The genetics of addictions: uncovering the genes. 

Nat Rev Genet, 6(7), 521-532. doi: 10.1038/nrg1635 

Goldman, D., Urbanek, M., Guenther, D., Robin, R., & Long, J. C. (1997). Linkage and 

association of a functional DRD2 variant [Ser311Cys] and DRD2 markers to alcoholism, 

substance abuse and schizophrenia in Southwestern American Indians. Am J Med Genet, 

74(4), 386-394.  

Goldman, D., Urbanek, M., Guenther, D., Robin, R., & Long, J. C. (1998). A functionally 

deficient DRD2 variant [Ser311Cys] is not linked to alcoholism and substance abuse. 

Alcohol, 16(1), 47-52.  

Gonzales, R. A., & Weiss, F. (1998). Suppression of ethanol-reinforced behavior by naltrexone 

is associated with attenuation of the ethanol-induced increase in dialysate dopamine 

levels in the nucleus accumbens. J Neurosci, 18(24), 10663-10671.  

Grant, K. A. (1994). Emerging neurochemical concepts in the actions of ethanol at ligand-gated 



EFFECTS OF GENE KNOCKOUT ON ETHANOL CONSUMPTION  7 
 

 

ion channels. Behav Pharmacol, 5(4 And 5), 383-404.  

Greengard, P. (2001). The neurobiology of slow synaptic transmission. Science, 294(5544), 

1024-1030. doi: 10.1126/science.294.5544.1024 

Grobin, A. C., Matthews, D. B., Devaud, L. L., & Morrow, A. L. (1998). The role of GABA[sub 

A] receptors in the acute and chronic effects of ethanol. Psychopharmacology, 139(1/2), 

2.  

Guillot, T. S., & Miller, G. W. (2009). Protective actions of the vesicular monoamine transporter 

2 (VMAT2) in monoaminergic neurons. Mol Neurobiol, 39(2), 149-170. doi: 

10.1007/s12035-009-8059-y 

Hall, F. S., Huang, S., Fong, G. W., Pert, A., & Linnoila, M. (1998). Effects of isolation-rearing 

on voluntary consumption of ethanol, sucrose and saccharin solutions in Fawn Hooded 

and Wistar rats. Psychopharmacology (Berl), 139(3), 210-216.  

Hall, F. S., Sora, I., & Uhl, G. R. (2001). Ethanol consumption and reward are decreased in mu-

opiate receptor knockout mice. Psychopharmacology (Berl), 154(1), 43-49.  

Hall, F. S., Sora, I., & Uhl, G. R. (2003). Sex-dependent modulation of ethanol consumption in 

vesicular monoamine transporter 2 (VMAT2) and dopamine transporter (DAT) knockout 

mice. Neuropsychopharmacology, 28(4), 620-628. doi: 1300070 [pii] 

10.1038/sj.npp.1300070 

Hall, F. S., Wilkinson, L. S., Humby, T., Inglis, W., Kendall, D. A., Marsden, C. A., & Robbins, 

T. W. (1998). Isolation Rearing in Rats: Pre- and Postsynaptic Changes in Striatal 

Dopaminergic Systems. Pharmacology Biochemistry and Behavior, 59(4), 859-872. doi: 

10.1016/S0091-3057(97)00510-8 

Hannon, J., & Hoyer, D. (2008). Molecular biology of 5-HT receptors. Behav Brain Res, 195(1), 

198-213. doi: S0166-4328(08)00152-6 [pii] 

10.1016/j.bbr.2008.03.020 

Harada, S., Agarwal, D. P., Goedde, H. W., & Ishikawa, B. (1983). Aldehyde dehydrogenase 

isozyme variation and alcoholism in Japan. Pharmacol Biochem Behav, 18 Suppl 1, 151-

153.  

Hasin, D. S., Stinson, F. S., Ogburn, E., & Grant, B. F. (2007). Prevalence, correlates, disability, 

and comorbidity of DSM-IV alcohol abuse and dependence in the United States: results 

from the National Epidemiologic Survey on Alcohol and Related Conditions. Arch Gen 



EFFECTS OF GENE KNOCKOUT ON ETHANOL CONSUMPTION  8 
 

 

Psychiatry, 64(7), 830-842. doi: 10.1001/archpsyc.64.7.830 

Hayashi, T. (1952). A physiological study of epileptic seizures following cortical stimulation in 

animals and its application to human clinics. Jpn J Physiol, 3(1), 46-64.  

Hayes, D. J., & Greenshaw, A. J. (2011). 5-HT receptors and reward-related behaviour: a review. 

Neurosci Biobehav Rev, 35(6), 1419-1449. doi: S0149-7634(11)00048-0 [pii] 

10.1016/j.neubiorev.2011.03.005 

Heidbreder, C., & De Witte, P. (1993). Ethanol differentially affects extracellular monoamines 

and GABA in the nucleus accumbens. Pharmacol Biochem Behav, 46(2), 477-481.  

Heinz, A., Ragan, P., Jones, D. W., Hommer, D., Williams, W., Knable, M. B., . . . Linnoila, M. 

(1998). Reduced central serotonin transporters in alcoholism. Am J Psychiatry, 155(11), 

1544-1549.  

Herz, A. (1997). Endogenous opioid systems and alcohol addiction. Psychopharmacology (Berl), 

129(2), 99-111.  

Higley, J. D., Suomi, S. J., & Linnoila, M. (1996). A nonhuman primate model of type II 

excessive alcohol consumption? Part 1. Low cerebrospinal fluid 5-hydroxyindoleacetic 

acid concentrations and diminished social competence correlate with excessive alcohol 

consumption. Alcohol Clin Exp Res, 20(4), 629-642.  

Higuchi, S., Muramatsu, T., Murayama, M., & Hayashida, M. (1994). Association of structural 

polymorphism of the dopamine D2 receptor gene and alcoholism. Biochem Biophys Res 

Commun, 204(3), 1199-1205. doi: 10.1006/bbrc.1994.2590 

Ho, P. S., Shih, M. C., Ma, K. H., Huang, W. S., Ho, K. K., Yen, C. H., . . . Huang, S. Y. (2011). 

Availability of the serotonin transporter in patients with alcohol dependence. World J 

Biol Psychiatry, 12(2), 134-142. doi: 10.3109/15622975.2010.503813 

Hodge, C. W., Samson, H. H., & Chappelle, A. M. (1997). Alcohol self-administration: further 

examination of the role of dopamine receptors in the nucleus accumbens. Alcohol Clin 

Exp Res, 21(6), 1083-1091.  

Hoyer, D., Hannon, J. P., & Martin, G. R. (2002). Molecular, pharmacological and functional 

diversity of 5-HT receptors. Pharmacol Biochem Behav, 71(4), 533-554.  

Johnson, B. (2004). The biologic basis of alcohol dependence. Advanced Studies in Nursing, 

2(2), 48-53.  

Johnson, C., Drgon, T., Walther, D., & Uhl, G. R. (2011). Genomic regions identified by 



EFFECTS OF GENE KNOCKOUT ON ETHANOL CONSUMPTION  9 
 

 

overlapping clusters of nominally-positive SNPs from genome-wide studies of alcohol 

and illegal substance dependence. PLoS One, 6(7), e19210. doi: 

10.1371/journal.pone.0019210 

Jones, S. R., Gainetdinov, R. R., Hu, X. T., Cooper, D. C., Wightman, R. M., White, F. J., & 

Caron, M. G. (1999). Loss of autoreceptor functions in mice lacking the dopamine 

transporter. Nat Neurosci, 2(7), 649-655. doi: 10.1038/10204 

Jones, S. R., Gainetdinov, R. R., Jaber, M., Giros, B., Wightman, R. M., & Caron, M. G. (1998). 

Profound neuronal plasticity in response to inactivation of the dopamine transporter. Proc 

Natl Acad Sci U S A, 95(7), 4029-4034.  

Jones, S. R., Gainetdinov, R. R., Wightman, R. M., & Caron, M. G. (1998). Mechanisms of 

amphetamine action revealed in mice lacking the dopamine transporter. J Neurosci, 

18(6), 1979-1986.  

Kebabian, J. W., & Calne, D. B. (1979). Multiple receptors for dopamine. Nature, 277(5692), 

93-96.  

Kendler, K. S., Gardner, C., & Dick, D. M. (2011). Predicting alcohol consumption in 

adolescence from alcohol-specific and general externalizing genetic risk factors, key 

environmental exposures and their interaction. Psychol Med, 41(7), 1507-1516. doi: 

S003329171000190X [pii] 

10.1017/S003329171000190X 

Kendler, K. S., Schmitt, E., Aggen, S. H., & Prescott, C. A. (2008). Genetic and environmental 

influences on alcohol, caffeine, cannabis, and nicotine use from early adolescence to 

middle adulthood. Arch Gen Psychiatry, 65(6), 674-682. doi: 65/6/674 [pii] 

10.1001/archpsyc.65.6.674 

Kopin, I. J. (1985). Catecholamine metabolism: basic aspects and clinical significance. 

Pharmacol Rev, 37(4), 333-364.  

Lachowicz, J. E., & Sibley, D. R. (1997). Molecular characteristics of mammalian dopamine 

receptors. Pharmacol Toxicol, 81(3), 105-113.  

Latvala, A., Tuulio-Henriksson, A., Perala, J., Saarni, S. I., Aalto-Setala, T., Aro, H., . . . 

Suvisaari, J. (2009). Prevalence and correlates of alcohol and other substance use 

disorders in young adulthood: A population-based study. BMC Psychiatry, 9, 73. doi: 

10.1186/1471-244x-9-73 



EFFECTS OF GENE KNOCKOUT ON ETHANOL CONSUMPTION  10 
 

 

Le, A. D., Ko, J., Chow, S., & Quan, B. (1994). Alcohol consumption by C57BL/6, BALB/c, 

and DBA/2 mice in a limited access paradigm. Pharmacol Biochem Behav, 47(2), 375-

378.  

Le Strat, Y., Ramoz, N., Pickering, P., Burger, V., Boni, C., Aubin, H. J., . . . Gorwood, P. 

(2008). The 3' part of the dopamine transporter gene DAT1/SLC6A3 is associated with 

withdrawal seizures in patients with alcohol dependence. Alcohol Clin Exp Res, 32(1), 

27-35. doi: 10.1111/j.1530-0277.2007.00552.x 

LeMarquand, D., Pihl, R. O., & Benkelfat, C. (1994). Serotonin and alcohol intake, abuse, and 

dependence: clinical evidence. Biol Psychiatry, 36(5), 326-337. doi: 0006-

3223(94)90630-0 [pii] 

Lim, J. P., Zou, M. E., Janak, P. H., & Messing, R. O. (2012). Responses to ethanol in C57BL/6 

versus C57BL/6 x 129 hybrid mice. Brain Behav, 2(1), 22-31. doi: 10.1002/brb3.29 

Lin, Z., & Uhl, G. R. (2003). Human dopamine transporter gene variation: effects of protein 

coding variants V55A and V382A on expression and uptake activities. 

Pharmacogenomics J, 3(3), 159-168. doi: 10.1038/sj.tpj.6500169 

Lin, Z., Walther, D., Yu, X. Y., Li, S., Drgon, T., & Uhl, G. R. (2005). SLC18A2 promoter 

haplotypes and identification of a novel protective factor against alcoholism. Hum Mol 

Genet, 14(10), 1393-1404. doi: 10.1093/hmg/ddi148 

Linnoila, M., Virkkunen, M., Scheinin, M., Nuutila, A., Rimon, R., & Goodwin, F. K. (1983). 

Low cerebrospinal fluid 5-hydroxyindoleacetic acid concentration differentiates 

impulsive from nonimpulsive violent behavior. Life Sci, 33(26), 2609-2614.  

Liu, J., Zhou, Z., Hodgkinson, C. A., Yuan, Q., Shen, P. H., Mulligan, C. J., . . . Enoch, M. A. 

(2011). Haplotype-based study of the association of alcohol-metabolizing genes with 

alcohol dependence in four independent populations. Alcohol Clin Exp Res, 35(2), 304-

316. doi: 10.1111/j.1530-0277.2010.01346.x 

Ljungberg, T., Apicella, P., & Schultz, W. (1992). Responses of monkey dopamine neurons 

during learning of behavioral reactions. J Neurophysiol, 67(1), 145-163.  

Lovinger, D. M., White, G., & Weight, F. F. (1989). Ethanol inhibits NMDA-activated ion 

current in hippocampal neurons. Science, 243(4899), 1721-1724.  

Lucki, I. (1998). The spectrum of behaviors influenced by serotonin. Biol Psychiatry, 44(3), 151-

162.  



EFFECTS OF GENE KNOCKOUT ON ETHANOL CONSUMPTION  11 
 

 

Lyness, W. H., & Smith, F. L. (1992). Influence of dopaminergic and serotonergic neurons on 

intravenous ethanol self-administration in the rat. Pharmacol Biochem Behav, 42(1), 187-

192.  

Mateo, Y., Budygin, E. A., John, C. E., Banks, M. L., & Jones, S. R. (2004). Voltammetric 

assessment of dopamine clearance in the absence of the dopamine transporter: no 

contribution of other transporters in core or shell of nucleus accumbens. J Neurosci 

Methods, 140(1-2), 183-187. doi: 10.1016/j.jneumeth.2004.05.018 

Mayfield, R. D., Maiya, R., Keller, D., & Zahniser, N. R. (2001). Ethanol potentiates the 

function of the human dopamine transporter expressed in Xenopus oocytes. Journal of 

Neurochemistry, 79(5), 1070-1079.  

McCormick, D. A. (1989). GABA as an inhibitory neurotransmitter in human cerebral cortex. J 

Neurophysiol, 62(5), 1018-1027.  

McGue, M., Pickens, R. W., & Svikis, D. S. (1992). Sex and age effects on the inheritance of 

alcohol problems: a twin study. J Abnorm Psychol, 101(1), 3-17.  

Mereu, G., & Gessa, G. L. (1985). Low doses of ethanol inhibit the firing of neurons in the 

substantia nigra, pars reticulata: a GABAergic effect? Brain Res, 360(1-2), 325-330. doi: 

0006-8993(85)91249-1 [pii] 

Mihic, S. J., & Harris, R. A. (1997). GABA and the GABAA receptor. Alcohol Health Res 

World, 21(2), 127-131.  

Molinoff, P. B., & Axelrod, J. (1971). Biochemistry of catecholamines. Annu Rev Biochem, 40, 

465-500. doi: 10.1146/annurev.bi.40.070171.002341 

Morice, E., Denis, C., Giros, B., & Nosten-Bertrand, M. (2010). Evidence of long-term 

expression of behavioral sensitization to both cocaine and ethanol in dopamine 

transporter knockout mice. Psychopharmacology (Berl), 208(1), 57-66. doi: 

10.1007/s00213-009-1707-0 

Moron, J. A., Brockington, A., Wise, R. A., Rocha, B. A., & Hope, B. T. (2002). Dopamine 

uptake through the norepinephrine transporter in brain regions with low levels of the 

dopamine transporter: evidence from knock-out mouse lines. J Neurosci, 22(2), 389-395.  

Muramatsu, T., & Higuchi, S. (1995). Dopamine transporter gene polymorphism and alcoholism. 

Biochem Biophys Res Commun, 211(1), 28-32. doi: 10.1006/bbrc.1995.1773 

Narboux-Neme, N., Sagne, C., Doly, S., Diaz, S. L., Martin, C. B., Angenard, G., . . . Mongeau, 



EFFECTS OF GENE KNOCKOUT ON ETHANOL CONSUMPTION  12 
 

 

R. (2011). Severe serotonin depletion after conditional deletion of the vesicular 

monoamine transporter 2 gene in serotonin neurons: neural and behavioral consequences. 

Neuropsychopharmacology, 36(12), 2538-2550. doi: 10.1038/npp.2011.142 

Neve, K. A., Seamans, J. K., & Trantham-Davidson, H. (2004). Dopamine receptor signaling. J 

Recept Signal Transduct Res, 24(3), 165-205.  

Newlin, D. B. (1985). Offspring of alcoholics have enhanced antagonistic placebo response. J 

Stud Alcohol, 46(6), 490-494.  

Newlin, D. B., & Thomson, J. B. (1991). Chronic tolerance and sensitization to alcohol in sons 

of alcoholics. Alcohol Clin Exp Res, 15(3), 399-405.  

Nicola, S. M., Surmeier, D. J., & Malenka, R. C. (2000). Dopaminergic Modulation of Neuronal 

Excitability in the Striatum and Nucleus Accumbens. Annual Review of Neuroscience, 

23(1), 185-215. doi: doi:10.1146/annurev.neuro.23.1.185 

Nielsen, D. A., Goldman, D., Virkkunen, M., Tokola, R., Rawlings, R., & Linnoila, M. (1994). 

Suicidality and 5-hydroxyindoleacetic acid concentration associated with a tryptophan 

hydroxylase polymorphism. Arch Gen Psychiatry, 51(1), 34-38.  

Noble, E. P., Blum, K., Ritchie, T., Montgomery, A., & Sheridan, P. J. (1991). Allelic 

association of the D2 dopamine receptor gene with receptor-binding characteristics in 

alcoholism. Arch Gen Psychiatry, 48(7), 648-654.  

Olbrich, H. M., Maes, H., Valerius, G., Langosch, J. M., Gann, H., & Feige, B. (2002). 

Assessing cerebral dysfunction with probe-evoked potentials in a CNV task -- a study in 

alcoholics. Clin Neurophysiol, 113(6), 815-825.  

Ono, Y., Manki, H., Yoshimura, K., Muramatsu, T., Mizushima, H., Higuchi, S., . . . Asai, M. 

(1997). Association between dopamine D4 receptor (D4DR) exon III polymorphism and 

novelty seeking in Japanese subjects. Am J Med Genet, 74(5), 501-503.  

Parsian, A., & Zhang, Z. H. (1997). Human dopamine transporter gene polymorphism (VNTR) 

and alcoholism. Am J Med Genet, 74(5), 480-482.  

Parsons, S. M. (2000). Transport mechanisms in acetylcholine and monoamine storage. FASEB 

J, 14(15), 2423-2434. doi: 10.1096/fj.00-0203rev 

Partilla, J. S., Dempsey, A. G., Nagpal, A. S., Blough, B. E., Baumann, M. H., & Rothman, R. B. 

(2006). Interaction of amphetamines and related compounds at the vesicular monoamine 

transporter. J Pharmacol Exp Ther, 319(1), 237-246. doi: 10.1124/jpet.106.103622 



EFFECTS OF GENE KNOCKOUT ON ETHANOL CONSUMPTION  13 
 

 

Peris, J., Coleman-Hardee, M., Burry, J., & Pecins-Thompson, M. (1992). Selective changes in 

GABAergic transmission in substantia nigra and superior colliculus caused by ethanol 

and ethanol withdrawal. Alcohol Clin Exp Res, 16(2), 311-319.  

Pickens, R. W., Svikis, D. S., McGue, M., Lykken, D. T., Heston, L. L., & Clayton, P. J. (1991). 

Heterogeneity in the inheritance of alcoholism. A study of male and female twins. Arch 

Gen Psychiatry, 48(1), 19-28.  

Pollock, V. E., Gabrielli, W. F., Mednick, S. A., & Goodwin, D. W. (1988). EEG identification 

of subgroups of men at risk for alcoholism? Psychiatry Res, 26(1), 101-104.  

Porrino, L. J., & Goldman-Rakic, P. S. (1982). Brainstem innervation of prefrontal and anterior 

cingulate cortex in the rhesus monkey revealed by retrograde transport of HRP. J Comp 

Neurol, 205(1), 63-76. doi: 10.1002/cne.902050107 

Prescott, C. A., Aggen, S. H., & Kendler, K. S. (1999). Sex differences in the sources of genetic 

liability to alcohol abuse and dependence in a population-based sample of U.S. twins. 

Alcohol Clin Exp Res, 23(7), 1136-1144.  

Prescott, C. A., & Kendler, K. S. (1999). Genetic and environmental contributions to alcohol 

abuse and dependence in a population-based sample of male twins. Am J Psychiatry, 

156(1), 34-40.  

Qiang, M., Denny, A. D., & Ticku, M. K. (2007). Chronic intermittent ethanol treatment 

selectively alters N-methyl-D-aspartate receptor subunit surface expression in cultured 

cortical neurons. Mol Pharmacol, 72(1), 95-102. doi: mol.106.033043 [pii] 

10.1124/mol.106.033043 

Rausch, J. L., Monteiro, M. G., & Schuckit, M. A. (1991). Platelet serotonin uptake in men with 

family histories of alcoholism. Neuropsychopharmacology, 4(2), 83-86.  

Renson, J., Goodwin, F., Weissbach, H., & Udenfriend, S. (1961). Conversion of tryptopan to 5-

hydroxytryptophan by phenylalanine hydroxylase. Biochem Biophys Res Commun, 6, 20-

23.  

Rhodes, J. S., Best, K., Belknap, J. K., Finn, D. A., & Crabbe, J. C. (2005). Evaluation of a 

simple model of ethanol drinking to intoxication in C57BL/6J mice. Physiol Behav, 

84(1), 53-63. doi: 10.1016/j.physbeh.2004.10.007 

Roberts, A. J., McDonald, J. S., Heyser, C. J., Kieffer, B. L., Matthes, H. W., Koob, G. F., & 

Gold, L. H. (2000). mu-Opioid receptor knockout mice do not self-administer alcohol. J 



EFFECTS OF GENE KNOCKOUT ON ETHANOL CONSUMPTION  14 
 

 

Pharmacol Exp Ther, 293(3), 1002-1008.  

Samochowiec, J., Kucharska-Mazur, J., Grzywacz, A., Jablonski, M., Rommelspacher, H., 

Samochowiec, A., . . . Pelka-Wysiecka, J. (2006). Family-based and case-control study of 

DRD2, DAT, 5HTT, COMT genes polymorphisms in alcohol dependence. Neurosci Lett, 

410(1), 1-5. doi: 10.1016/j.neulet.2006.05.005 

Sander, T., Harms, H., Dufeu, P., Kuhn, S., Rommelspacher, H., & Schmidt, L. G. (1997). 

Dopamine D4 receptor exon III alleles and variation of novelty seeking in alcoholics. Am 

J Med Genet, 74(5), 483-487.  

Sander, T., Harms, H., Podschus, J., Finckh, U., Nickel, B., Rolfs, A., . . . Schmidt, L. G. (1997). 

Allelic association of a dopamine transporter gene polymorphism in alcohol dependence 

with withdrawal seizures or delirium. Biol Psychiatry, 41(3), 299-304.  

Savelieva, K. V., Caudle, W. M., Findlay, G. S., Caron, M. G., & Miller, G. W. (2002). 

Decreased ethanol preference and consumption in dopamine transporter female knock-

out mice. Alcohol Clin Exp Res, 26(6), 758-764.  

Savelieva, K. V., Caudle, W. M., & Miller, G. W. (2006). Altered ethanol-associated behaviors 

in vesicular monoamine transporter heterozygote knockout mice. Alcohol, 40(2), 87-94. 

doi: 10.1016/j.alcohol.2006.09.030 

Schellekens, A. F., Franke, B., Ellenbroek, B., Cools, A., de Jong, C. A., Buitelaar, J. K., & 

Verkes, R. J. (2012). Reduced dopamine receptor sensitivity as an intermediate 

phenotype in alcohol dependence and the role of the COMT Val158Met and DRD2 

Taq1A genotypes. Arch Gen Psychiatry, 69(4), 339-348. doi: 

10.1001/archgenpsychiatry.2011.1335 

Schuckit, M. A. (1994). A clinical model of genetic influences in alcohol dependence. J Stud 

Alcohol, 55(1), 5-17.  

Schultz, W. (1997). Dopamine neurons and their role in reward mechanisms. Curr Opin 

Neurobiol, 7(2), 191-197.  

Schultz, W. (1999). The Reward Signal of Midbrain Dopamine Neurons. News Physiol Sci, 14, 

249-255.  

Shen, Y. C., Fan, J. H., Edenberg, H. J., Li, T. K., Cui, Y. H., Wang, Y. F., . . . Xia, G. Y. 

(1997). Polymorphism of ADH and ALDH genes among four ethnic groups in China and 

effects upon the risk for alcoholism. Alcohol Clin Exp Res, 21(7), 1272-1277.  



EFFECTS OF GENE KNOCKOUT ON ETHANOL CONSUMPTION  15 
 

 

Simpson, E. M., Linder, C. C., Sargent, E. E., Davisson, M. T., Mobraaten, L. E., & Sharp, J. J. 

(1997). Genetic variation among 129 substrains and its importance for targeted 

mutagenesis in mice. Nat Genet, 16(1), 19-27. doi: 10.1038/ng0597-19 

Smith, A. D., & Weiss, F. (1999). Ethanol exposure differentially alters central monoamine 

neurotransmission in alcohol-preferring versus -nonpreferring rats. J Pharmacol Exp 

Ther, 288(3), 1223-1228.  

Sora, I., Elmer, G., Funada, M., Pieper, J., Li, X. F., Hall, F. S., & Uhl, G. R. (2001). Mu opiate 

receptor gene dose effects on different morphine actions: evidence for differential in vivo 

mu receptor reserve. Neuropsychopharmacology, 25(1), 41-54. doi: 10.1016/s0893-

133x(00)00252-9 

Sora, I., Hall, F. S., Andrews, A. M., Itokawa, M., Li, X. F., Wei, H. B., . . . Uhl, G. R. (2001). 

Molecular mechanisms of cocaine reward: combined dopamine and serotonin transporter 

knockouts eliminate cocaine place preference. Proc Natl Acad Sci U S A, 98(9), 5300-

5305. doi: 10.1073/pnas.091039298 

Stamatoyannopoulos, G., Chen, S. H., & Fukui, M. (1975). Liver alcohol dehydrogenase in 

Japanese: high population frequency of atypical form and its possible role in alcohol 

sensitivity. Am J Hum Genet, 27(6), 789-796.  

Stamford, J. A., Kruk, Z. L., & Millar, J. (1990). Striatal dopamine terminals release serotonin 

after 5-HTP pretreatment: in vivo voltammetric data. Brain Res, 515(1-2), 173-180. doi: 

0006-8993(90)90593-Z [pii] 

Suzdak, P. D., Schwartz, R. D., Skolnick, P., & Paul, S. M. (1986). Ethanol stimulates gamma-

aminobutyric acid receptor-mediated chloride transport in rat brain synaptoneurosomes. 

Proc Natl Acad Sci U S A, 83(11), 4071-4075.  

Tabakoff, B., & Hoffman, P. L. (2000). Animal models in alcohol research. Alcohol Res Health, 

24(2), 77-84.  

Tordoff, M. G., & Bachmanov, A. A. (2002). Influence of test duration on the sensitivity of the 

two-bottle choice test. Chem Senses, 27(9), 759-768.  

Torres, G. E., Gainetdinov, R. R., & Caron, M. G. (2003). Plasma membrane monoamine 

transporters: structure, regulation and function. Nat Rev Neurosci, 4(1), 13-25. doi: 

10.1038/nrn1008 

Tossman, U., Jonsson, G., & Ungerstedt, U. (1986). Regional distribution and extracellular 



EFFECTS OF GENE KNOCKOUT ON ETHANOL CONSUMPTION  16 
 

 

levels of amino acids in rat central nervous system. Acta Physiologica Scandinavica, 

127(4), 533-545. doi: 10.1111/j.1748-1716.1986.tb07938.x 

Treutlein, J., Cichon, S., Ridinger, M., Wodarz, N., Soyka, M., Zill, P., . . . Rietschel, M. (2009). 

Genome-wide association study of alcohol dependence. Arch Gen Psychiatry, 66(7), 773-

784. doi: 10.1001/archgenpsychiatry.2009.83 

Tsai, G. E., & Coyle, J. T. (1998). The role of glutamatergic neurotransmission in the 

pathophysiology of alcoholism. Annu Rev Med, 49, 173-184. doi: 

10.1146/annurev.med.49.1.173 

Tsai, G. E., Ragan, P., Chang, R., Chen, S., Linnoila, V. M., & Coyle, J. T. (1998). Increased 

glutamatergic neurotransmission and oxidative stress after alcohol withdrawal. Am J 

Psychiatry, 155(6), 726-732.  

Ueno, S., Nakamura, M., Mikami, M., Kondoh, K., Ishiguro, H., Arinami, T., . . . Tanabe, H. 

(1999). Identification of a novel polymorphism of the human dopamine transporter 

(DAT1) gene and the significant association with alcoholism. Mol Psychiatry, 4(6), 552-

557.  

Uhl, G., Blum, K., Noble, E., & Smith, S. (1993). Substance abuse vulnerability and D2 receptor 

genes. Trends Neurosci, 16(3), 83-88.  

Uhl, G. R. (1992). Neurotransmitter transporters (plus): a promising new gene family. Trends 

Neurosci, 15(7), 265-268.  

Ulm, R. R., Volpicelli, J. R., & Volpicelli, L. A. (1995). Opiates and alcohol self-administration 

in animals. J Clin Psychiatry, 56 Suppl 7, 5-14.  

Vandenbergh, D. J., Thompson, M. D., Cook, E. H., Bendahhou, E., Nguyen, T., Krasowski, M. 

D., . . . Uhl, G. R. (2000). Human dopamine transporter gene: coding region conservation 

among normal, Tourette's disorder, alcohol dependence and attention-deficit 

hyperactivity disorder populations. Mol Psychiatry, 5(3), 283-292.  

Wang, Y. M., Gainetdinov, R. R., Fumagalli, F., Xu, F., Jones, S. R., Bock, C. B., . . . Caron, M. 

G. (1997). Knockout of the vesicular monoamine transporter 2 gene results in neonatal 

death and supersensitivity to cocaine and amphetamine. Neuron, 19(6), 1285-1296.  

Wauquier, A. (1980). The pharmacology of catecholamine involvement in the neural 

mechanisms of reward. Acta Neurobiol Exp (Wars), 40(3), 665-686.  

Werkman, T. R., Glennon, J. C., Wadman, W. J., & McCreary, A. C. (2006). Dopamine receptor 



EFFECTS OF GENE KNOCKOUT ON ETHANOL CONSUMPTION  17 
 

 

pharmacology: interactions with serotonin receptors and significance for the aetiology 

and treatment of schizophrenia. CNS Neurol Disord Drug Targets, 5(1), 3-23.  

Westlund, K. N., Denney, R. M., Kochersperger, L. M., Rose, R. M., & Abell, C. W. (1985). 

Distinct monoamine oxidase A and B populations in primate brain. Science, 230(4722), 

181-183.  

Williams, S. M., & Goldman-Rakic, P. S. (1998). Widespread origin of the primate mesofrontal 

dopamine system. Cereb Cortex, 8(4), 321-345.  

Woodward, J. J. (1999). Ionotropic glutamate receptors as sites of action for ethanol in the brain. 

Neurochem Int, 35(2), 107-113. doi: S0197-0186(99)00052-2 [pii] 

Wozniak, K. M., Pert, A., & Linnoila, M. (1990). Antagonism of 5-HT3 receptors attenuates the 

effects of ethanol on extracellular dopamine. Eur J Pharmacol, 187(2), 287-289. doi: 

0014-2999(90)90015-X [pii] 

Xiong, N., Huang, J., Chen, C., Zhao, Y., Zhang, Z., Jia, M., . . . Wang, T. (2012). Dl-3-n-

butylphthalide, a natural antioxidant, protects dopamine neurons in rotenone models for 

Parkinson's disease. Neurobiol Aging, 33(8), 1777-1791. doi: 

10.1016/j.neurobiolaging.2011.03.007 

Xiong, N., Xiong, J., Khare, G., Chen, C., Huang, J., Zhao, Y., . . . Wang, T. (2011). Edaravone 

guards dopamine neurons in a rotenone model for Parkinson's disease. PLoS One, 6(6), 

e20677. doi: 10.1371/journal.pone.0020677 

Yamamoto, H., Kamegaya, E., Hagino, Y., Imai, K., Fujikawa, A., Tamura, K., . . . Sora, I. 

(2007). Genetic deletion of vesicular monoamine transporter-2 (VMAT2) reduces 

dopamine transporter activity in mesencephalic neurons in primary culture. Neurochem 

Int, 51(2-4), 237-244. doi: 10.1016/j.neuint.2007.06.022 

Yan, Q. S., Reith, M. E., Jobe, P. C., & Dailey, J. W. (1996). Focal ethanol elevates extracellular 

dopamine and serotonin concentrations in the rat ventral tegmental area. Eur J Pharmacol, 

301(1-3), 49-57.  

Yasumoto, S., Tamura, K., Karasawa, J., Hasegawa, R., Ikeda, K., Yamamoto, T., & Yamamoto, 

H. (2009). Inhibitory effect of selective serotonin reuptake inhibitors on the vesicular 

monoamine transporter 2. Neurosci Lett, 454(3), 229-232. doi: 

10.1016/j.neulet.2009.03.049 

Yoneyama, N., Crabbe, J. C., Ford, M. M., Murillo, A., & Finn, D. A. (2008). Voluntary ethanol 



EFFECTS OF GENE KNOCKOUT ON ETHANOL CONSUMPTION  18 
 

 

consumption in 22 inbred mouse strains. Alcohol, 42(3), 149-160. doi: S0741-

8329(08)00024-4 [pii] 

10.1016/j.alcohol.2007.12.006 

Yoshimoto, K., Yayama, K., Sorimachi, Y., Tani, J., Ogata, M., Nishimura, A., . . . Komura, S. 

(1996). Possibility of 5-HT3 receptor involvement in alcohol dependence: a microdialysis 

study of nucleus accumbens dopamine and serotonin release in rats with chronic alcohol 

consumption. Alcohol Clin Exp Res, 20(9 Suppl), 311A-319A.  

Zakhari, S. (2006). Overview: how is alcohol metabolized by the body? Alcohol Res Health, 

29(4), 245-254.  

Zhou, F. C., Lesch, K. P., & Murphy, D. L. (2002). Serotonin uptake into dopamine neurons via 

dopamine transporters: a compensatory alternative. Brain Res, 942(1-2), 109-119. doi: 

S0006899302027099 [pii] 

 

 


