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Recent References (2021-Present) on the Administration of Nicotine  
Using ALZET Osmotic Pumps 

 
Q11014: J. Vargas-Medrano, et al. Sex and diet-dependent gene alterations in human and rat brains with a history of nicotine 
exposure. Frontiers in Psychiatry 2023;14(1104563  
Agents: Nicotine Vehicle: Saline; Route: Not Stated; Species: Rat; Strain: Wistar; Pump: 2ML2; Duration: 14 days; 
ALZET Comments: Dose (3.2 mg/kg/day); Controls received sham operation; animal info: Adult rats between 60 and 75 days of 
age post op. care: topical antibiotic ointment (Neosporin) on the wound, SC administration of analgesic flunixin (2.5 mg/kg;); 
dependence; 
 
Q11000: M. L. Smith, et al. Identification of candidate genes for nicotine withdrawal in C57BL/6J x DBA/2J recombinant inbred 
mice. Genes, Brain and Behavior 2023;22(2):e12844  
Agents: Nicotine Vehicle: Saline; Route: SC; Species: Mice; Strain: C57BL/6J; DBA/2J; BXD RI; Pump: 2002; Duration: 14 days; 
ALZET Comments: Dose (24 mg/kg/day); 0.9% sodium chloride used; Controls received mp w/ vehicle; animal info: 7-8 weeks; 
behavioral testing: plus-maze test, elevated plus maze, somatic signs; dependence 
 
Q10960: L. D. McGill, et al. Prenatal nicotine exposure alters gene expression profiles of neurons in the sub-regions of the VTA 
during early postnatal development. Scientific Reports 2023;13(1):4911  
Agents: Nicotine hydrogen tartrate Vehicle: Saline; Route: SC; Species: Rat; Strain: Sprague Dawley; Pump: Not Stated; 
Duration: 7 days; 
ALZET Comments: Dose (6 mg/kg/day); Controls received mp w/ vehicle; animal info: Pregnant, female; dependence; 
 
Q11048: A. Kubo, et al. The Influence of Nicotine on Trophoblast-Derived Exosomes in a Mouse Model of Pathogenic 
Preeclampsia. International Journal of Molecular Sciences 2023;24(13): 
Agents: Nicotine hydrogen tartrate salt Vehicle: Saline; Route: CSF/CNS; Species: Mice; Strain: ICR; Pump: 2002; Duration: 
Not Stated; 
ALZET Comments: Dose (3 mg/kg/day); animal info: 8–12 weeks; blood pressure measured via Tail cuff; blood pressure results 
see p.3 cardiovascular; therapeutic indication (Preeclampsia); 
 
Q11044: B. A. Karamian, et al. Varenicline mitigates the increased risk of pseudarthrosis associated with nicotine. The Spine 
Journal 2023;23(8):1212-1222  
Agents: Nicotine; varenicline Vehicle: Not Stated; Route: CSF/CNS; Species: Rat; Strain: Sprague-Dawley; Pump: 2ML4; 
Duration: 8 weeks; 
ALZET Comments: Dose: Nicotine 15mg/kg/day, 22.5mg/kg/day, 30mg/kg/day; Varenicline 1mg/kg/day, 2mg/kg/day: animal 
info: eight-week-old male Sprague-Dawley rats ~300 grams; post op. care: skin closed with running sub-cuticular 4-0 Vicryl 
suture, incision was dressed with triple antibiotic ointment; pumps replaced after 4 weeks; functionality of mp verified by serum 
levels; good methods (pump replacement) p. 2-3; therapeutic indication: (Pseudarthrosis, spinal fusion) 
 
Q10921: R. Jain. Role of Habb-e-Jawahar in Attenuating Nicotine Withdrawal in Rats. Journal of Drug and Alcohol Research 
2023;12(Agents: Nicotine tartrate, dihydrate Vehicle: Saline; Route: SC; Species: Rat; Strain: Wistar; Pump: 2ML1; Duration: 7 
days; 
ALZET Comments: Dose (9 mg/kg/day); Controls received mp w/ vehicle; animal info (Male; Albino ; Weighed 175-250 g); 
behavioral testing (Motor activity); dependence; 
 
Q11105: A. Ganaway, et al. Investigating the Modulation of the VTA Neurons in Nicotine-Exposed Pups during Early 
Maturation Using Optogenetics. International Journal of  Molecular Sciences 2023;24(3): 
Agents: Nicotine hydrogen tartrate Vehicle: Not Stated; Route: SC; Species: Rat; Strain: Sprague-Dawley, WT; Pump: Not 
Stated; Duration: 28 days; 
ALZET Comments: Dose (6 mg/kg/day); Controls received mp w/ vehicle; animal info (Female; Pregnant); dependence; 
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Q11253: B. Buzzi, et al. Differential roles of diacylglycerol lipase (DAGL) enzymes in nicotine withdrawal. Brain Research 
2023;1817(148483  
Agents: Nicotine bitartrate Vehicle: Saline; Route: SC; Species: Mice; Strain: DAGL-α KO; WT (99% C57BL/6, 1% 129/ SvEv); 
Pump: Not Stated; Duration: 14 days; 
ALZET Comments: Dose (24 mg/kg/day); controls received mp w/ vehicle; behavioral testing: light–dark box; somatic 
withdrawal signs; hot-plate test; dependence; 200 ul pump used no model specified 
 
Q11236: J. An, et al. Nicotine exacerbates atherosclerosis and plaque instability via NLRP3 inflammasome activation in vascular 
smooth muscle cells. Theranostics 2023;13(9):2825-2842  
Agents: Nicotine Vehicle: Saline; Route: Not Stated; Species: Mice; Strain: Apoe-/-; Pump: 2006; Duration: 6 weeks; 
ALZET Comments: Dose (5 mg/kg/day); 0.9% NaCl used; Controls received mp w/ vehicle; animal info (Male; 8 weeks old; Fed 
Western diet of 21% milk fat and 0.15% cholesterol); toxicology; "...nicotine infusion for 6 weeks significantly increased the 
plaque size and plaque area percentage of internal elastic lamina area in BA compared with that of vehicle-treated mice. These 
data suggest that nicotine, the core component in cigarette smoking and electronic cigarette smoking, markedly aggravates 
atherogenesis in Apoe-/- mice." p. 4 
 
Q11195: Y. Alkhlaif, et al. L-theanine attenuates nicotine reward and withdrawal signs in mice. Neuroscience Letters 
2023;807(137279  
Agents: Nicotine Vehicle: Saline; Route: SC; Species: Mice; Strain: ICR; Pump: 2002; Duration: 14 days; 
ALZET Comments: Dose (24 mg/kg); Controls received mp w/ saline; animal info (Male; 8 weeks old); dependence; behavioral 
testing: Light-Dark box test, hot-plate test 
 
Q10741: J. Zubcevic, et al. Nicotine Exposure During Rodent Pregnancy Alters the Composition of Maternal Gut Microbiota 
and Abundance of Maternal and Amniotic Short Chain Fatty Acids. Metabolites 2022;12(8): 
Agents: Nicotine tartrate Vehicle: Saline, sterile; Route: SC; Species: Rat; Strain: Sprague Dawley; Pump: 2ML4; Duration: 28d 
ALZET Comments: Dose (6 mg/kg); Controls received mp w/ vehicle; animal info (Female; ~9 weeks old; Virgin); teratology;  
 
Q11210: S. H. Patel, et al. The Impact of Nicotine along with Oral Contraceptive Exposure on Brain Fatty Acid Metabolism in 
Female Rats. International Journal of Molecular Sciences 2022;23(24): 
Agents: Nicotine Vehicle: Saline; Route: Not Stated; Species: Rat; Strain: Sprague-Dawley; Pump: Not Stated; Duration: 16; 
21 days; 
ALZET Comments: Dose (4.5 mg/kg/day); Controls received mp w/ saline; animal info: 6-week-old and 14-week-old female  
 
Q10621: F. Navarrete, et al. Biomarkers of the Endocannabinoid System in Substance Use Disorders. Biomolecules 2022;12(3): 
Agents: Nicotine Vehicle: Not Stated; Route: Not Stated; Species: Mice; Strain: C57BL/6J; Pump: Not Stated; Duration: 14 d 
ALZET Comments: Dose (25 mg/kg/day); animal info (Male ); toxicology; dependence; 
 
Q10757: E. Y. P. Kung Huang, et al. Effect of Dextromethorphan on Nicotine-Induced Reward, Behavioral Sensitization, 
Withdrawal Signs, and Drug Seeking-Related behavior in Rats. Nicotine and Tobacco Research 2022; 
Agents: Nicotine, Dextromethorphan Vehicle: Saline; Route: SC; Species: Rat; Strain: Sprague Dawley; Pump: 2ML1; 
Duration: 7 Days; 
ALZET Comments: Dose (Nicotine 9 mg/kg/day; DM 10 mg/kg/day); animal info (Male; 8 weeks old; Weighed 300-400 g); 
behavioral testing (Locomotor activity); dependence; Therapeutic indication (Nicotine dependence); 
 
Q11154: J. Keady, et al. Age-specific impacts of nicotine and withdrawal on hippocampal neuregulin signaling. European 
Journal of Neuroscience 2022;56(6):4705-4719  
Agents: Nicotine tartrate Vehicle: Saline; Route: SC; Species: Mice; Strain: B6/129S F1 (C57/B6 and 129S hybrid); Pump: 2002; 
Duration: 14 days; 
ALZET Comments: Dose (18 mg/kg/d); 0.9% saline used; Controls received mp w/ vehicle; animal info: Male and female mice 
8–20 weeks of age; wound clips used; behavioral testing: open field; dependence;  
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Q10558: R. Joglekar, et al. Developmental Nicotine Exposure And Masculinization Of The Rat Preoptic Area. Neurotoxicology 
2022;89(41-54  
Agents: Nicotine Vehicle: DMSO; Route: SC; Species: Rat; Strain: Sprague Dawley; Pump: 2ML4; Duration: Not Stated; 
ALZET Comments: Dose (2 mg/kg/day); Controls received mp w/ vehicle; animal info (Male; Female ; Weighed 225-250 g); 
behavioral testing (Elevated plus maze); toxicology; 
 
Q10532: E. R. Greco, et al. Maternal Nicotine Exposure Induces Congenital Heart Defects In The Offspring Of Mice. Journal of 
Cellular and Molecular Medicine 2022;26(3223-3234  
Agents: Nicotine Vehicle: Not Stated; Route: SC; Species: Mice; Strain: Not Stated; Pump: 2004; Duration: Not Stated; 
ALZET Comments: Dose: (0.75 or 1.5 mg/kg/day); animal info: adult Female mice at 8–10 weeks of age; post op. care: 
buprenorphine (0.05 mg/kg, s.c.) cardiovascular; good methods used online drug calculator (pg. 3224) 
 
Q10609: C. M. Francisco, et al. Resveratrol Reverses Male Reproductive Damage in Rats Exposed to Nicotine During The 
Intrauterine Phase and Breastfeeding. Andrology 2022;10(5):951-972  
Agents: Nicotine Vehicle: Not Stated; Route: SC; Species: Rat; Strain: Wistar; Pump: 2ML4; Duration: 50 days; 
ALZET Comments: Dose: Nicotine (2 mg/kg/day); Controls received mp w/ vehicle; animal info: rats pregnant female; 
cyanoacrylate glue used; pumps replaced after 28 days; dependence 
 
Q10519: A. C. Dutra-Tavares, et al. Adolescent nicotine potentiates the inhibitory effect of raclopride, a D(2)R antagonist, on 
phencyclidine-sensitized psychotic-like behavior in mice. Toxicology and Applied Pharmacology 2022;456(116282  
Agents: Nicotine Vehicle: Water, milli-Q; Route: SC; Species: Mice; Strain: C57BL/6; Pump: 1002; Duration: 8 days; 
ALZET Comments: Dose (24 mg/kg/day); Controls received mp w/ vehicle; animal info: mice, post op. care: flunixin and 
enrofloxacin for pain and infection management; behavioral testing (Open field); dependence; no stress (see pg. 3) 
 
Q10516: V. Despotovski, et al. Early Postnatal Exposure to Intermittent Hypercapnic Hypoxia (IHH), but Not Nicotine, Decreases 
Reelin in the Young Piglet Hippocampus. NEUROTOXICITY RESEARCH 2022;40(6):1859-1868  
Agents: Nicotine Vehicle: Water, sterile; Route: IP; Species: Piglet; Strain: Not Stated; Pump: 2ML2; Duration: 12 days; 
ALZET Comments: Dose (2 mg/kg/day); Controls received mp w/ vehicle; animal info (Piglets; Hypercapnic hypoxia exposure; 
10-13 days old); 
 
Q10509: B. Cruz, et al. Alcohol self-administration and nicotine withdrawal alter biomarkers of stress and inflammation and 
prefrontal cortex changes in Gbeta subunits. The American Journal of Drug and Alcohol Abuse 2022;1-12  
Agents: Nicotine, hydrogen ditartrate Vehicle: Saline; Route: SC; Species: Rat; Strain: Not Stated; Pump: 2ML2 Duration: 14d 
ALZET Comments: Dose (3.2 mg/kg/day); 0.9% saline used; animal info (Male; Rats; Weighed 250-300 g); wound clips used; 
dependence; 
 
Q10403: S. Arakaki, et al. Role of noradrenergic transmission within the ventral bed nucleus of the stria terminalis in nicotine 
withdrawal-induced aversive behavior. Neuropsychopharmacology Reports 2022;42(2):233-237  
Agents: Nicotine Vehicle: Saline; Route: SC; Species: Rat; Strain: Sprague–Dawley; Pump: 2ML2; 2ML4; Duration: Not Stated; 
ALZET Comments: "Dose: (13.7 mg/kg/d) as nicotine tartrate (4.8 mg/kg/d as a nicotine base; Controls received mp w/ vehicle; 
animal info: rats weighing 190–250g; behavioral testing (elevated plus-maze test; CPA test); dependence; Nicotine dependence 
in rats was established in rats by subcutaneous implantation with a nicotine-filled 
osmotic minipump (2ML2) for microdialysis experiments, 2ML4 for behavioral experiments" 
 
Q10730: H. Xia, et al. Selecting Relevant Genes From Microarray Datasets Using a Random Forest Model. IEEE Access 
2021;9(97813-97821  
Agents: Nicotine Vehicle: Saline; Route: SC; Species: Rat; Strain: Sprague Dawley; Pump: Not Stated; Duration: Not Stated; 
ALZET Comments: animal info: pregnant  rats; toxicology; dependence 
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Q10070: C. Y. Tsai, et al. Perinatal nicotine exposure alters lung development and induces HMGB1-RAGE expression in neonatal 
mice. Birth Defects Research 2021;113(7):570-578  
Agents: Nicotine Vehicle: Saline, sterile; Route: SC; Species: Mice; Strain: C57BL/6N; Pump: 2001; 2004; Duration: 7 days; 28 
days; 
ALZET Comments: Dose (6 mg/kg/day); Controls received mp w/ vehicle; animal info (pregnant  mice); dependence; 
 
Q10683: T. A. Slotkin, et al. Paternal Cannabis Exposure Prior to Mating, but Not Delta9-Tetrahydrocannabinol, Elicits Deficits in 
Dopaminergic Synaptic Activity in the Offspring. Toxicological Sciences 2021;184(2):252-264  
Agents: Benzoapyrene, maternal; Nicotine bitartrate Vehicle: Not Stated; Route: Not Stated; Species: Rat; Strain: Sprague 
Dawley; Pump: 2ML4; Duration: 28 days; 
ALZET Comments: Dose (benzoapyrene 30 ug/kg/day, nicotine 2 mg/kg/day); animal info (9 weeks old; Male ); toxicology; 
 
Q10662: V. S. T. Rodrigues, et al. Changes in Gut-Brain Axis Parameters in Adult Rats of Both Sexes with Different Feeding 
Pattern That Were Early Nicotine-Exposed. Food and Chemical Toxicology 2021;158(112656  
Agents: Nicotine Vehicle: Saline; Route: SC; Species: Rat; Strain: Wistar; Pump: 2ML2; Duration: 14 days; 
ALZET Comments: Dose (6 mg/kg/day); Controls received mp w/ vehicle; animal info (3-month old  virgin female rats caged 
with male rats; Pregnant rats individually housed; ); toxicology; 
 
Q9415: C. B. Pietrobon, et al. Pancreatic steatosis in adult rats induced by nicotine exposure during breastfeeding. Endocrine 
2021;72(1):104-115  
Agents: Nicotine Vehicle: Saline; Route: SC; Species: Rat; Strain: Wistar; Pump: 2ML2; Duration: 14 days; 
ALZET Comments: Dose (6 mg/kg/d); 0.9% NaCl used; Controls received mp w/ vehicle; animal info (virgin female rats, 3 
months old); Nicotine aka NIC; dependence; 
 
Q9410: T. C. Peixoto, et al. Nicotine exposure during lactation causes disruption of hedonic eating behavior and alters 
dopaminergic system in adult female rats. Appetite 2021;160(105115  
Agents: Nicotine Vehicle: Saline; Route: SC; Species: Rat; Strain: Wistar; Pump: 2ML2; Duration: 14 days; 
ALZET Comments: Dose (6 mg/kg body mass); Controls received mp w/ vehicle; animal info (rats, male and female); Nicotine 
aka Nic; dependence; 
 
Q10287: T. Nemoto, et al. Prenatal Nicotine Exposure Induces Low Birthweight and Hyperinsulinemia in Male Rats. Frontiers in 
Endocrinology 2021;12(694336  
Agents: Nicotine Vehicle: Saline; Route: SC; Species: Rat; Strain: Wistar; Pump: 2004; Duration: 28 days; 
ALZET Comments: Dose: (3 mg nicotine/kg bodyweight/day); Controls received mp w/ vehicle; animal info: female rats (9 
weeks old)teratology; dependence; 
 
Q10263: M. J. Mulcahy, et al. Protein profiling in the habenula after chronic (-)-menthol exposure in mice. Journal of 
Neurochemistry 2021;158(6):1345-1358  
Agents: Nicotine Vehicle: Ethanol; Saline; Route: SC; Species: Mice; Strain: C57/Bl6; Pump: 1002; Duration: 10 days; 12 days; 
ALZET Comments: Dose: (2 mg/kg/hr); (60% ethanol, 40% saline) vehicle used; Controls received mp w/ vehicle; animal info: 
Male  mice 2.5–3.5 months of age and with weights of 20–32g; dependence; 
 
Q9364: F. Matos-Ocasio, et al. Female rats display greater nicotine withdrawal-induced cellular activation of a central portion 
of the interpeduncular nucleus versus males: A study of Fos immunoreactivity within provisionally assigned interpeduncular 
subnuclei. Drug Alcohol Depend 2021;221(108640  
Agents: Nicotine; Mecamylamine Vehicle: Saline; Route: SC; Species: Rat; Strain: Wistar; Pump: 2ML2; Duration: 14 days; 
ALZET Comments: Dose (3.2 mg/kg/day Nicotine; 3.0 mg/kg Mecamylamine); Controls received mp w/ vehicle; animal info 
(Fully outbred adult rats, 260 g females, 400 g males); dependence; 
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Q10004: M. A. Kwiatkowski, et al. Chronic nicotine, but not suramin or resveratrol, partially remediates the mania-like profile of 
dopamine transporter knockdown mice. European Neuropsychopharmacology 2021;42(75-86  
Agents: Nicotine Hydrogen Tartrate Vehicle: Saline, Sterile; Route: SC; Species: Mice; Strain: wildtype C57BL6/J; Pump: 2004; 
Duration: 26 days; 
ALZET Comments: Dose (40 mg/kg/day); 0.9% Sterile Saline used; Controls received mp w/ vehicle; animal info (male mice, 50 
to 60 weeks old); behavioral testing (Behavioral Pattern Monitor); dependence; 
 
Q9309: B. Kim, et al. Chronic nicotine impairs sparse motor learning via striatal fast-spiking parvalbumin interneurons. 
Addiction Biology 2021;26(3):e12956  
Agents: Nicotine ditartrate Vehicle: Saline; Route: SC; Species: Mice; Strain: C57BL/6J; Pump: 1004; Duration: 2 weeks; 
ALZET Comments: Dose (24 mg/kg/day); Controls received mp w/ vehicle; animal info (2- to 3-month-old male mice); 
behavioral testing (Open field test; light-dark transition; rotarod test); dependence; 
 
Q10533: T. E. Grieder, et al. Administration of BDNF in the ventral tegmental area produces a switch from a 
nicotine-non-dependent D1R-mediated motivational state to a nicotine-dependent-like D2R-mediated motivational state. 
European Journal of Neuroscience 2021;55(3):714-724  
Agents: Nicotine hydrogen tartrate Vehicle: Saline; Route: SC; Species: Mice; Strain: C57BL/6 Wild-type; Pump: 1002; 
Duration: 12 days; 
ALZET Comments: Dose: (7 mg/kg/day)Controls received mp w/ vehicle; animal info: 10 weeks old mice; dependence; 
 
Q8732: L. R. Goldberg, et al. Paternal nicotine enhances fear memory, reduces nicotine administration, and alters hippocampal 
genetic and neural function in offspring. Addiction Biology 2021;26(1):E12859  
Agents: Nicotine Hydrogen Tartrate Salt Vehicle: Saline; Route: SC; Species: Mice; Strain: Not Stated; Pump: 1004;  
Duration: 28 days; 
ALZET Comments: Dose (12.6 mg/kg/day); 0.9% Saline used; Controls received mp w/ vehicle; animal info (Male, 8 weeks old); 
dependence; 
 
Q10377: A. C. Dutra-Tavares, et al. Does nicotine exposure during adolescence modify the course of schizophrenia-like 
symptoms? Behavioral analysis in a phencyclidine-induced mice model. PLoS One 2021;16(9):e0257986  
Agents: Nicotine Vehicle: Water, milli-Q; NaOH; Route: SC; Species: Mice; Strain: Not Stated; Pump: 1007D;  
Duration: Not Stated; 
ALZET Comments: Dose (24 mg/kg/day); Controls received mp w/ vehicle; animal info (Male; Female); behavioral testing 
(Open field; Novel object recognition; Memory task; 3-chamber sociability); toxicology; 
 
Q9852: P. Zhang, et al. Inhibition of Autophagy Signaling via 3-methyladenine Rescued Nicotine-Mediated Cardiac 
Pathological Effects and Heart Dysfunctions. International Journal of Biological Sciences 2020;16(8):1349-1362  
Agents: Nicotine Vehicle: Saline; Route: SC; Species: Rat; Strain: Sprague Dawley; Pump: 2ML4; Duration: 30 days; 
ALZET Comments: Dose (4 μg/kg/min); Controls received mp w/ vehicle; animal info (male 8-months-old);  
 
Q10071: P. C. Tsai, et al. Sympathetic activation of splenic T-lymphocytes in hypertension of adult offspring programmed by 
maternal high fructose exposure. Chinese Journal of Physiology 2020;63(6):263-275  
Agents: Nicotine Vehicle: Saline; Route: IP; Species: Rat; Strain: Sprague-Dawley; Pump: 1007D; Duration: 7 days; 
ALZET Comments: Dose (1 mg/kg/day); Controls received mp w/ vehicle; animal info (male and virgin female adults, 12-14 
weeks old); Blood pressure measured via tail-cuff method;105 mmHg - 130 mmHg; cardiovascular; 
 
Q8943: T. Sato, et al. Suppressive effect of ghrelin on nicotine-induced clock gene expression in the mouse pancreas. 
Endocrine Journal 2020;67(1):73-80  
Agents: Nicotine Vehicle: Saline; Route: SC; Species: Mice; Strain: C57BL/6J Jcl; Pump: 1007D; Duration: 7 days; 
ALZET Comments: Dose (1.67 ng/0.5 uL/hr/20 g); Controls received mp w/ vehicle; animal info (Male) 19-21g; Resultant 
plasma level (23 fmol/mL Ghrelin); dependence; 
 

http://www.alzet.com/
http://www.alzet.com/


ALZET®  
Bibliography  
 

www.alzet.com Page 6 

Q9431: M. A. Robble, et al. Differential Effects of Nicotine and Nicotine Withdrawal on Fear Conditioning in Male Rats. 
International Journal of Neuropsychopharmacology 2020;23(7):469-479  
Agents: Nicotine Vehicle: Saline; Route: SC; Species: Rat; Strain: Pump: SMP-200; Duration: 21 days; 
ALZET Comments: Dose (1.0 mg/d or 0.3 mg/d); Controls received mp w/ vehicle; animal info (Male Long-Evans rats , 300–350 
g); dependence; 
 
Q8847: T. C. Peixoto, et al. Nicotine exposure during breastfeeding reduces sympathetic activity in brown adipose tissue and 
increases in white adipose tissue in adult rats: Sex-related differences. Food and Chemical Toxicology 2020;140(111328  
Agents: Nicotine Vehicle: Saline; Route: SC; Species: Rat; Strain: Wistar; Pump: 2ML2; Duration: 14 days; 
ALZET Comments: Dose (6 mg/kg of nicotine per day); Controls received mp w/ vehicle; animal info (Lactating); teratology; 
 
Q8667: R. A. Miranda, et al. Thyroid redox imbalance in adult Wistar rats that were exposed to nicotine during breastfeeding. 
Scientific Reports 2020;10(1):15646  
Agents: Nicotine Vehicle: Saline; Route: SC; Species: Rat; Strain: Wistar; Pump: 2ML2; Duration: 14 days; 
ALZET Comments: Dose (6 mg/kg/day); 0.9% NaCl used; Controls received mp w/ vehicle; animal info (Pregnant female); 
Nicotine aka NIC; dependence; 
 
Q8581: B. Kim, et al. Chronic nicotine impairs sparse motor learning via striatal fast-spiking parvalbumin interneurons. Addict 
Biol 2020;e12956  
Agents: Nicotine ditartrate Vehicle: Saline; Route: SC; Species: Mice; Strain: C57BL/6J; Pump: 1004; Duration: 2 weeks; 
ALZET Comments: Dose (24 mg/kg/day); Controls received mp w/ vehicle; animal info (2- to 3-month-old male); behavioral 
testing (Open field test; light-dark transition; rotarod test); dependence; 
 
Q9791: R. J. Keeley, et al. Intrinsic differences in insular circuits moderate the negative association between nicotine 
dependence and cingulate-striatal connectivity strength. Neuropsychopharmacology 2020;45(6):1042-1049  
Agents: Nicotine Vehicle: Saline; Route: SC; Species: Rat; Strain: Sprague Dawley; Pump: 2ML4; Duration: 14 days; 
ALZET Comments: Dose (1.2 or 4.8 mg/kg/day); 0.9% Saline used; Controls received mp w/ vehicle; animal info (275-300 g); 
dependence; 
 
Q8865: T. Kazemi, et al. Investigating the influence of perinatal nicotine exposure on genetic profiles of neurons in the 
sub-regions of the VTA. Scientific Reports 2020;10(1):2419  
Agents: Nicotine hydrogen tartrate Vehicle: Saline; Route: SC; Species: Rat; Strain: Sprague Dawley; Pump: Not Stated; 
Duration: 14 days; 
ALZET Comments: Dose (6 mg/kg/day); Controls received mp w/ vehicle; animal info (Pregnant female); dependence; 
 
Q8553: G. Jia, et al. Nicotine induces cardiac toxicity through blocking mitophagic clearance in young adult rat. Life Sciences 
2020;257(118084  
Agents: Nicotine Vehicle: Not stated; Route: SC; Species: Rat; Strain: Sprague-Dawley; Pump: Not stated; Duration: 6 weeks; 
ALZET Comments: Dose (3 mg/kg/day); Controls received mp w/ vehicle; animal info (2-4 months old); toxicology; 
 
Q9250: I. Gorna, et al. Electronic Cigarette Use and Metabolic Syndrome Development: A Critical Review. Toxics 2020;8(4): 
Agents: Nicotine Vehicle: Saline; Route: SC; Species: Mice; Rat; Strain: C57BL/6J; Pump: Not Stated; Duration: 28 days; 
ALZET Comments: Dose (0.8 mg/kg/d; 4 mg/kg/d); Controls received mp w/ vehicle; animal info (Male 8 weeks old; Female 
and Male Sprague Dawley OFA rats); dependence; 
 
Q8474: K. Fukuyama, et al. Upregulated Connexin 43 Induced by Loss-of-Functional S284L-Mutant alpha4 Subunit of Nicotinic 
ACh Receptor Contributes to Pathomechanisms of Autosomal Dominant Sleep-Related Hypermotor Epilepsy. Pharmaceuticals 
(Basel) 2020;13(4): 
Agents: Zonisamide; Nicotine; Route: SC; Species: Rat; Strain: S286L-TG; WT; Pump: 2ML1; Duration: 7 days; 
ALZET Comments: Dose (40 mg/kg/day Zonisamide, 10, 25 and 50 mg/kg/day Nicotine); animal info (Male); Zonisamide aka 
ZNS; neurodegenerative (Epilepsy); 
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Q8848: R. J. Flores, et al. Estradiol promotes and progesterone reduces anxiety-like behavior produced by nicotine withdrawal 
in female rats. Psychoneuroendocrinology 2020;119(104694  
Agents: Nicotine Vehicle: Not Stated; Route: Not Stated; Species: Rat; Strain: Wistar; Pump: 2ML2; Duration: 14 days; 
ALZET Comments: Dose (3.2 mg/kg/day); animal info (Male and female); behavioral testing (physical signs test, Anxiety-like 
behavior assessments); replacement therapy (Estradiol, progesterone); 
 
Q8379: F. Diaz, et al. Simultaneous nicotine and oral contraceptive exposure alters brain energy metabolism and exacerbates 
ischemic stroke injury in female rats. J Cereb Blood Flow Metab 2020;271678X20925164  
Agents: Nicotine Hydrogen Tartrate Vehicle: Saline; Route: CSF/CNS; Species: Rat; Strain: Sprague Dawley; Pump: 2ML2; 
Duration: 21 days; 
ALZET Comments: Dose (4.5 mg/kg/day); Controls received mp w/ vehicle; animal info (6 or 14 weeks old); ischemia (Stroke); 
 
Q8722: N. d'Adesky, et al. Nicotine Exposure Along with Oral Contraceptive Treatment in Female Rats Exacerbates 
Post-cerebral Ischemic Hypoperfusion Potentially via Altered Histamine Metabolism. Translational Stroke Research 2020; 
Agents: Nicotine Hydrogen Tartrate Vehicle: Saline; Route: SC; Species: Rat; Strain: Sprague Dawley; Pump: ML2;  
Duration: 16, 21 days; 
ALZET Comments: Dose (4.5 mg/kg/day); Controls received mp w/ vehicle; animal info (Female, 6 or 14 weeks old); ischemia 
(Hypoperfusion); 
 
Q8388: D. Bhattacharya, et al. Concurrent nicotine exposure to prenatal alcohol consumption alters the hippocampal and 
cortical neurotoxicity. Heliyon 2020;6(1):e03045  
Agents: Nicotine Vehicle: Alcohol, Saline; Route: SC; Species: Rat; Strain: Sprague Dawley; Pump: Not stated;  
Duration: Not stated; 
ALZET Comments: Dose (6 mg/kg/day); Controls received mp w/ vehicle; animal info (Time pregnant rats); behavioral testing 
(Y maze); toxicology; 
 
Q8387: I. M. Bertasso, et al. Programming of hepatic lipid metabolism in a rat model of postnatal nicotine exposure - 
Sex-related differences. Environmental Pollution 2020;258(113781  
Agents: Nicotine Vehicle: Saline; Route: SC; Species: Rat; Strain: Wistar; Pump: 2ML2; Duration: 14 days; 
ALZET Comments: Dose (6 mg/kg/ day); 0.9% NaCl used; Controls received mp w/ vehicle; animal info (pregnant lactating); 
toxicology; 
 
Q8340: J. Avraam, et al. Perinatal Nicotine Reduces Chemosensitivity of Medullary 5-HT Neurons after Maturation in Culture. 
Neuroscience 2020;446(80-93  
Agents: Nicotine Bitartrate Vehicle: Saline; Route: SC; Species: Mice; Strain: ePET-EYFP; Pump: 1002; Duration: 2 weeks; 
ALZET Comments: Dose (6 mg/kg/day or 60 mg/kg/day); 0.9% NaCl used; Controls received mp w/ vehicle; animal info 
(pregnant); dependence; 
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