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Sprague Dawley® Rat

Hsd:Sprague Dawley® SD®

Research Models and Services
Neuroscience — Outbred Rats

Established in 1925 by Robert Dawley, the original Sprague Dawley rat colony was obtained by Harlan in 1980 through the acquisition
of Sprague-Dawley, Inc. Harlan became Envigo in 2015, then Envigo was acquired by Inotiv in 2021. The Hsd:Sprague Dawley® SD®
rat has a wide array of historical research use including in the field of neuroscience. In order to provide historical and reference data
for the research community, several of these articles are noted below.

Custom Neuroscience Models

» Neuroendocrine Deficiency -
Hypophysectomy

¢ Adrenalectomy
o Adrenal Demedullation

RESEARCH USE

Genetics
* Gene therapy (53)
» Microarray analysis (36, 50, 65)

» Genomic response following
ischemia (8, 55)

Neuronal Function

« Neuronal differentiation (30, 36, 51)
o Neuronal protection (7, 41)

« Sensory neurons (21)

« Motoneurons (24, 33)

» Corticospinal axon branching (15)

Memory

 Spatial memory (22, 66)

* Induced memory impairment (6, 40)
» Working memory (6)
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Neuroendocrinology

» Neurotransmitter activity (29, 32, 35, 37)
» Dopaminergic neurons (10, 44, 45)

» Dopamine metabolism (37)

e Glutamate (25, 56, 43, 54)

* Hypothalamic glucose
concentration (17)

o Orexin effects and distribution
(13,57, 58)

Oxidative Stress

« Induction of oxidative stress
(9, 31, 39, 41, 45)

« Protection from oxidative stress (11, 44)

Stress
* Trauma stress response (4)

o Activation of MAP kinase
pathway (4, 70)

Nociception

» |Isoprotane function (20)

» Pain sensitivity (26)

o Peripheral nerve injury (28, 62, 71)
» Nociceptive signaling (46)

» Spinal nociceptive neurons (64)

Drug Addiction

» Fetal alcohol exposure (1)

» Tobacco toxins (9)

o Cocaine and behavior (2, 27, 59)

Depression
« Antidepressant activity (3, 34)

Neurological Effects of Nutrition
o Dietary iron (19, 47, 52)

» Zinc deficiency (29)

o Carbohydrate source (68)

o Vitamin E (50)

Seizures

» Induced excitotoxicity (41)
» Medical intractability (61)
» Epilepsy (49, 61, 63)

Ischemia

» Neuroprotection (12, 39, 56, 62, 69)
o Treatment (12, 60)

» Neurotrophin levels (14)

o Neuronal damage (12)

« Ischemic tolerance (8)

* Anesthesia effects (18)

e Behavioral impairments (23, 60, 69)
» Dietary restriction effects (69)

» Protein expression (38, 67)

Brain Injury
* Chemical lesions (16)

* Hypoxia-induced
hippocampal injury (48)

 Intracerebral hemorrhage (52)
» Percussion brain injury (73)

» Gene expression profile
following injury (55)

e Thrombin induced injury (40)

Neurotoxicity
» Exogenous (10, 42, 45, 72)
» Endogenous (11, 40, 56)

inotivco.com



REFERENCES

1

11

=y

12.

N

13.

[}

14.

15.

@

1

1

N

1

1

20.

21

22.

23.

2

=

800.793.7287 | RMSinfo@inotivco.com

=4

o

©

i

Allan, A.M., Wu, H., Paxton, L. L., & Savage, D. D. (1998). Prenatal ethanol
exposure alters the modulation of the y-aminobutyric acidA receptor-
gated chloride ion channel in adult rat offspring. JPET, 284, 250-257.

Badiani, A, Browman, K. E., & Robinson, T. E. (1995). Influence of novel
versus home environments on sensitization to the psychomotor
stimulant effects of cocaine and amphetamine. Brain Research, 674,
291-298

Balcells-Olivero, M., Cousins, M. S, & Seiden, L. S. (1998). Holtzman and
Harlan Sprague-Dawley rats: Differences in DRL 72-Sec performance
and 8-hydroxy-di-propylamino tetralininduced hypothermia. JPET,
286, 742-752.

Ballard-Croft, C,, Maass, D. L, Sikes, P, White, J,, & Horton, J. (2002)
Activation of stress-responsive pathways by the sympathetic nervous
system in burn trauma. Shock, 18, 38-45

Bareyre, F. M., Raghupathi, R, Saatman, K. E., & McIntosh,

T. K. (2001). DNase | disinhibition is predominantly associated
with actin hyperpolymerization after traumatic brain injury.
Journal of Neurochemistry, 77, 173-181.

Bejar, C,, Wang, R. H., & Weinstock, M. (1999). Effect of
rivastigmine on scopolamine-induced memory impairment
in rats. European Journal of Pharmacology, 383, 231-240,

Berent-Spillson, A., Robinson, A. M., Golovoy, D., Slusher, B., Rojasand.
C., & Russell, JW. (2004). Protection against glucose induced neuronal
death by NAAG and GCP Il inhibition is regulated by mGIUR3.

Journal of Neurochemistry, 89, 90-99.

Bernaudin, M, Tang, Y, Reilly, M., Petit, E., & Sharp, F. R. (2002). Brain
genomic response following hypoxia and re-oxygenation in the
neonatal rat. The Journal of Biological Chemistry, 277, 39728-39738.

Bhagwat, S. V., Vijayasarathy, C., Raza, H., Mullick, J., & Avadhani, N. G.
(1998). Preferential effects of nicotine and 4-(N-methyl-Nnitrosamino)-
1-(3-pyridyl)-1-butanone on mitochondrial glutathione S-transferase
A4-4 induction and increased oxidative stress in the rat brain. Biochem
Pharamcol, 56, 831-839.

Bilsland, J., Roy, S., Xanthoudakis, S., Nicholson, D. W., Han, Y., Grimm, E.,

etal. (2002). Caspase inhibitors attenuate 1-methyl- 4-phenylpyridinium
toxicity in primary cultures of mesencephalic dopaminergic neurons.
J Neurosci, 22, 2637~ 2649

Cabrera, J, Reiter, R. J, Tan, D. X, Qi, W, Sainz, R. M., Mayo, J. C,, et al
(2000). Melatonin reduces oxidative neurotoxicity due to quinolinic acid:
In vitro and in vivo findings. Neuropharmacology, 39, 507-514.

Calvert, J. W, Yin, W,, Patel, M, Badr, A, Mychaskiw, G., Parent, A. D., et
al. (2002). Hyperbaric oxygenation prevented brain injury induced by
hypoxia-ischemia in a neonatal rat model. Brain Research, 951, 1-8.

Chen, C. T, Hwang, L. L, Chang, J. K, & Dun, N. J. (2000). Pressor
effects of orexins injected intracisternally and rostral ventrolateral
medulla of anesthetized rats. Am J Physiol Regul Integr

Comp Physiol, 278, 692-697.

D'Cruz, B. J,, Fertig, K. C,, Filiano, A. J,, Hicks, S. D., DeFranco, D. B, &
Callaway, CW. (2002). Hypothermic reperfusion after cardiac arrest
augments brain-derived neurotrophic factor activation. J Cerebral
Blood Flow and Metabolism, 22, 843- 851.

Daston, M. M., Bastmeyer, M., Rutishauser, U., & O'Leary, D. D.(1996)
Spatially restricted increase in polysialic acid enhances corticospinal
axon branching related to target recognition and innervation.

The Journal of Neuroscience, 16, 5488-5497.

de Lacalle, S., Kulkarni, S., & Mufson, E. J. (1997). Plasticity of galaninergic
fibers following neurotoxic damage within the rat basal forebrain: initial
observations. Experimental Neurology, 146, 361-366.

de Vries, M. G, Arseneau, L. M., Lawson, M. E., & Beverly, J. L. (2003)
Extracellular glucose in rat ventromedial hypothalamus during acute
and recurrent hypoglycemia. Diabetes, 52, 2767- 2773,

Elsersy, H., Sheng, H., Lynch, J. R, Moldovan, M, Pearlstein, R. D., &
Warner, D. S. (2004). Effects of isoflurane versus fentanyl-nitrous oxide
anesthesia on long-term outcome from severe forebrain ischemia in
the rat. Anesthesiology, 100, 1160-6.

Erikson, K. M., Pinero, D. J,, Connor, J. R, & Beard, J. L. (1997). Regional
brain iron, ferritin and trasferrin concentrations during iron deficiency
and iron repletion in developing rats. J Nutr, 127, 2030-2038,

Evans, A. R, Junger, H., Southall, M. D, Nicol, G. D,, Sorkin, LS., Broome,
J. T, etal (2000). Isoprostanes, novel eicosanoids that produce
nociception and sensitize rat sensory neurons. JPET, 293, 912-920.

Evans, A. R, Nicol, G. D., & Vasko, M. R. (1996). Differential regulation
of evoked peptide release by voltage-sensitive calcium channels in rat
sensory neurons. Brain Research, 712, 265-273

Gibbs, R. B. (2000). Long-term treatment with estrogen and
progesterone enhances acquisition of a spatial memory task by
ovariectomized aged rats. Neurobiology of Aging, 21, 107- 116.

Gionet, T. X, Thomas, J. D, Warner, D. S, Goodlett, C. R, Wasserman, E
A, & West, J. R. (1991). Forebrain ischemia induces selective behavioral
impairments associated with hippocampal injury in rats. Stroke, 22,
1040-1047.

. Goldstein, L. A, & Senglaub, D. R. (1992). Timing and duration of

dihydrotestesterone treatment affect the development of motoneuron
number and morphology in a sexually dimorphic rat spinal nucleus.
The Journal of Comparative Neurology, 326, 147-157.

25.

2

27.

~N

28.

2

30.

3L

a

3

3

XN

3

3

a

3

37.

N

3

3

40.

41.

=

4

4

44,

4

gl

46.

47.

N

48.

49.

o

©

N

»

o

@

©

n

«w

Gore, A.C, Wu, T.J,, Rosenberg, J. J., & Roberts, J. L. (1996).
Gonadotropin-releasing hormone and NMDA receptor gene expression
and colocalizaiton change during puberty in female rats. The Journal

of Neuroscience, 16, 5281-5289

Heyliger, S. O., Goodman, C. B, Ngong, J. M., & Soliman, K. F. (1998)
The Analgesic effects of tryptophan and its metabolites
in the rat. Pharmacol Res, 38, 243-250

Hotsenpiller, G., & Wolf, M. E. (2002). Conditioned locomotion is not
correlated with behavioral sensitization to cocaine: An intra-laboratory
multi-sample analysis. Neuropsychopharmacology, 27, 924-929.

Hung, K, Yoon, Y. W., & Chung, J. M. (1997). Sprouting sympathetic fibers
form synaptic varicosities in the dorsal root ganglion of the rat with
neuropathic injury. Brain Research, 751, 275-280.

Huntington, C. E., Shay, N. F, Grouzmann, E., Arseneau, L. M,, & Beverly,
J. L. (2002). Zinc status affects neurotransmitter activity
in the paraventricular nucleus of rats. J Nutr, 132, 270- 275.

Ivins, J. K, Parry, M. K, & Long, D. A. (2004). A novel cAMPdependent
pathway activates neuronal integrin function
in retinal neurons. J Neurosci, 24, 1212-1216.

Jiang, J., Xu, Y., & Klaunig, J. E. (1998). Induction of oxidative stress in rat
brain by Acrylonitrile (ACN). Toxicological Sciences, 46, 333-341.

Kondo, I, Marvizon, J. C,, Song, B, Salgado, F, Codeluppi, S., HuaX. Y.,
etal. (2005). Inhibition by spinal p- and §-opiod agonists of afferent-
evoked substance P release. The Journal

of Neuroscience, 25, 3651-3660.

. Kurz, E. M, Cover, A R, & Sengelaub, D. R. (1992). Testosterone fails

to save androgen-sensitive rat motoneurons following early target
removal. Developmental Brain Research, 70, 181-189

Li, X, Tizzano, J. P, Griffey, K, Clay, M., Lindstrom, T., & Skolnick, P.
(2001). Antidepressant-like actions of an AMPA receptor potentiator
(LY392098). Neuropharmacology, 40, 1028-1033,

. Lu, J, Bjorkum, A A, Xu, M., Gaus, S. E., Shiromani, P. J., & Saper,C.B.

(2002). Selective activation of the extended ventrolateral preoptic
nucleus during rapid eye movement sleep. The Journal of
Neuroscience, 22, 4568-4576

Luo, Y, Cai, J., Liy, Y., Xue, H,, Chrest, F. J., Wersto, R. P, et al. (2002).
Microarray analysis of selected genes in neural stem and progenitor
cells. J Neurochem, 83, 1481-1497.

Manyam, B. V., Dhanasekaran, M., & Hare, T. A. (2004). Effect of
antiparkinson drug HP-200 (Mucuna pruriens) on the central
monoaminergic neurotransmitters. Phytother Res, 18, 97-101.

Matsuo, N., Ogawa, S., Takagi, T., Wanaka, A, Mori, T, Matsuyama, T, et

al. (1997). Cloning of a putative vesicle transport-related protein, RA410,
from cultured rat astrocytes and its expression in ischemic rat brain. J of
Biological Chemistry, 272, 16438-16444.

Mehta, S. H., Webb, R. C,, Ergul, A, Tawak, A, & Dorrance, A. (2004).
Neuroprotection by tempol in a model of ironinduced oxidative stress
in acute ischemic stroke. Am J Physiol Regul Integr Comp Physiol, 286,
R283-R288

Mhatre, M., Nguyen, A, Kashani, S, Pham, T, Adesina, A, & Grammas, P.
(2004). Thrombin, a mediator of neurotoxicity and memory impairment.
Neurobiology of Aging, 25, 783~ 793

Milatovic, D., Gupta, R. C., & Dettbarn, W. D. (2002). Involvement of nitric
oxide in kainic acid-induced excitotoxicity in rat brain. Brain Research,
957, 330-337.

Moulder, K. L, Onodera, O, Burke, J. R, Strittmatter, W. J., & Johnson,
Jr., E. M. (1999). Generation of neuronal intranuclear inclusions by
polyglutamine-GFP: Analysis of inclusion clearance and toxicity as a
function of polyglutamine length. J Neurosci, 19, 705-715.

Myers, S. J., Peters, J,, Huang, Y., Comer, M. B, Barthel, F, & Dingledine,
R. (1998). Transcriptional regulation of the GluR2 gene: Neural-specific
expression, multiple promoters, and regulatory elements. The Journal of
Neuroscience, 18, 6723- 6739.

Nakamura, K., Bindokas, V. P, Kowlessur, D, Elas, M., Milstien, S.,
Marks, J. D, et al. (2001). Tetrahydrobiopterin scavenges superoxide
in dopaminergic neurons. The Journal of Biological Chemistry, 276,
34402-34407.

. Nakamura, K., Bindokas, V. P, Marks, J. D., Wright, D. A,, Frim, D. M., Miller,

R.J, etal (2000). The selective toxicity of 1-methyl-4-phenylpyridinium
to dopaminergic neurons: The role of mitochondrial complex | and
reactive oxygen species revisited. MOL, 58, 271-278.

Pareek, T. K, Keller, J., Kesavapany, J,, Pant, H. C,, ladarola, M. J., Brady,
R. O, etal. (2006) Cyclin-dependent kinase 5 activity regulates pain
signaling. Proc Natl Acad Sci, 103, 791-796

Pifiero, D. J., Li, N. Q. Connor, J. R. & Beard, J. L. (2000). Variations in
dietary iron alter brain iron metabolism in developing rats. Journal of
Nutrition, 130, 254-263

Raman, L, Tkac, I, Ennis, K, Georgieff, M. K, Gruetter, R, & Rao, (2005)
In vivo effect of chronic hypoxia on the neurochemical profile of the
developing rat hippocampus. Developmental Brain Research, 156,
202- 209

Raza, M., Blair, R. E,, Sombati, S,, Carter, D. S, Deshpande, L. S., &
Delorenzo, R. J. (2004). Evidence that injury-induced changes in
hippocampal neuronal calcium dynamics during epileptogenesis cause
acquired epilepsy. Proc Natl Acad Sci, 101, 17522-17527.

50.

5.

=

52.

Y

53.

™

5

55.

56.

57.

N

5

©

5

60.

6!

=

62.

63.

™

64.

65.

66.

67.

68.

69.

7

=}

71

o

72.

N

73.

P

»

0

Roy, S, Lado, B. H, Khanna, S., & Sen, C. K. (2002). Vitamin E sensitive
genes in the developing rat fetal brain: A high-density oligonucleotide
microarray analysis. FEBS Letters, 530, 17-23.

. Sanchez-Ramos, J., Song, S., Cardozo-Pelaez, F, Hazzi, C., Stedeford,

T, Willing, A, et al. (2000). Adult bone marrow stromal cells differentiate
into neural cells in vitro. Experimental Neurology, 164, 247-256.

Shao, J, Xi, G, Hua, Y, Schallert, T, & Felt, B. (2005). Intracerebral
hemorrhage in the iron-deficient rat. Stroke, 36, 660-664.

Shi, N. & Pardridge, W. M. (2000). Noninvasive gene targeting
to the brain. Proc Natl Acad Sci, 97, 7567-7572.

Sloviter, R. S., Sollas, A. L., & Neubort, S. (1995). Hippocampal dentate
granule cell degeneration after adrenalectomy in the rat is not reversed
by dexamethasone. Brain Research, 682, 227-230.

Tang, Y., Nee, A. C,, Lu, A, Ran, R, & Sharp, F. R. (2003). Blood genomic
expression profile for neuronal injury. Journal of Cerebral Blood Flow &
Metabolism, 23, 310-331

Thomas, A. G, Vornov, J. J,, Olkowski, J. L, Merion, A. T, & Slusher,
B. S. (2000). N-Acetylated a-linked acidic dipeptidase converts
N-Acetylaspartylglutamate from a neuroprotectant to a neurotoxin.
J Pharmacol Exp Ther, 295, 16-2.

Thorpe, A. J,, Mullett, M. A, Wang, C,, & Kotz, C. M. (2003). Regional,
metabolic, and circadian specificity of lateral hypothalamic orexin A
feeding stimulation. Am J Physiol Regul Integr Comp Physiol, 284,
1409-1417.

. Trivedi, P, Yu, H., MacNeil, D. J,, van der Ploeg, L. H., & Guan, X. M.(1998).

Distribution of orexin receptor mRNA in the rat brain. FEBS Letters,
438, 71-75,

Uslaner, J. M., Yang, P, & Robinson, T. E. (2005). Subthalamic nucleus
lesions enhance the psychomotor-activating, incentive motivational,
and neurobiological effects of cocaine. The Journal of Neuroscience,
25, 8407-8415.

Vendrame, M., Cassady, J., Newcomb, J.,, Butler, T, Pennypacker, K. R,,
Zigova, T, et al. (2004). Infusion of human umbilical cord blood cells in
a rat model of stroke dosedependently rescues behavioral deficits and
reduces infarct volume. Stroke, 35, 2390-2395

Volk, H. A, & Loscher, W. (2005). Multidrug resistance in epilepsy.

rats with drug resistant seizures exhibit enhanced brain expression of
P-glycoprotein compared with rats with drug-responsive seizures. Brain,
128, 1358- 1368

Wei, X, Zhao, L, Ma, Z, Holtzman, D. M., Yan, C, Dodel, R. C. et al
(2004). Caffeic acid phenethyl ester prevents neonatal hypoxic—
ischaemic brain injury. Brain, 127, 2629-2635

Williams, P. A, Wuarin, J.P, Dou, P, Ferraro, D.J., & Dudek, FE. (2002)
Reassessment of the effects of cycloheximide on mossy fiber sprouting
and epileptogenesis in the pilocarpine model of temporal lobe epilepsy.
J Neurophysiol, 88, 2075-2087.

Wu, J, Su, G, Ma, L, Zhang, X, Lei, Y, Li, Q. et al. (2005). Protein kinases
mediate increment of the phosphorylation of cyclic AMP-responsive
element binding protein in spinal cord of rats following capsaicin
injection. Molecular Pain, 1, 26.

Valder, CR, Liu, J.J, Song, Y., & Luo, Z.D. (2003). Coupling gene chip
analyses and rat genetic variances in identifying potential target genes
that may contribute to neuropathic allodynia development. Journal of
Neurochemistry, 87, 560-573.

Vazdarjanova, A, & Guzowski, J. F, (2004) Differences in hippocampal
neuronal population responses to modifications of an environmental
context: evidence for distinct, yet complementary, functions of CA3 and
CAl ensembles. The Journal of Neuroscience, 24, 6489-6496.

Yang, H. C. Mosior, M., Ni, B, & Dennis, E. A. (1999). Regional distribution,
ontogeny, purification, and characterization of the Ca2+-independent
phospholipase A2 from rat brain. J Neurochem, 73, 1278-1287.

Young, J. B, Weiss, J., & Boufath, N. (2004). Effects of dietary
monosaccharides on sympathetic nervous system activity in adipose
tissues of male rats. Diabetes, 53, 1271-1278.

Yu, Z. F, & Mattson, M. P. (1999). Dietary restriction and 2-
Deoxyglucose administration reduce focal ischemic brain damage
and improve behavioral outcome: evidence for a preconditioning
mechanism. Journal of Neuroscience Research, 57, 830-839

. Zhang, P, Hogan, E. L. & Bhat, N. R. (1998). Activation of JNK/SAPK

in primary glial Cultures: II. differential activation of kinase isoforms
corresponds to their differential expression. Neurochemical Research,
23,219-225

Zhang, Y., Conklin, D. R, Li, X, & Eisenach, J. C. (2005). Intrathecal
morphine reduces allodynia after peripheral nerve injury in rats via
activation of a spinal Al adenosine receptor. Anesthesiology, 102,
416-420

Zheng, W,, Zhao, Q, Slavkovich, V., Aschner, M., & Graziano, J. H. (1999).
Alteration of iron homeostasis following chronic exposure
to manganese in rats. Brain Research, 833, 125-132,

Zhong, C, Zhao, X, Van, K.C,, Bzdega, T, Smyth, A, Zhou, J., et al.
(2006) NAAG peptidase inhibitor increases dialysate NAAG and reduces
glutamate, aspartate and GABA levels in the dorsal hippocampus
following fluid percussion injury in the rat. Journal of Neurochemistry,
97,1015-1025,

inotivco.com



