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Hatano rats selectively bred for high- and low-avoidance learning

Ryo OHTA

This review compiles the results of a series of studies on Hatano high- and low-avoidance animals
(HAA and LAA, respectively) established at the Hatano Research Institute, Food and Drug Safety
Center, Japan. The HAA and LAA lines were selected and bred from Sprague-Dawley rats for high

and low avoidance learning, respectively, in a shuttle-box task since 1985. Although Hatano rats

were selected only based on their behavioral traits in the active avoidance task, strain differences

between the HAA and LAA lines were also observed in their stress responses and reproductive

functions. However, the most noticeable finding of Hatano rats is a matched result in both

active and passive avoidance tasks. The HAA and LAA lines are also useful for trans-generation

toxicological studies, because the variations within lines in the next generation are small.
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£1 v MVEOREZE 2 HEEICRIR S h -EEER (HAA) EEKEE SR (LAA) T v b OEE
Category Subjects Parameters Outcome Ref.
General feature aging lifespan HAA <LAA 44)
growth (infant) body weight gain HAA > LAA 17)
clinical sign (juvenile) fur loss on the back HAA > LAA 43)
Anatomy adrenal size adrenal weight HAA >LAA 18)
ovarian size ovarian weight HAA <LAA 28)
Behavior shuttlebox (active) avoidance avoidance rate HAA >LAA 1)
running wheel activity locomotor activity HAA >LAA 1)
water maze swimming speed HAA >LAA 1)
step-through (passive) avoidance step-through latency HAA > LAA 42)
open-field anxiety-related behavior HAA > LAA 42)
elevated plus maze anxiety-related behavior HAA >LAA 42)
social play behavior play fighting HAA >LAA 43)
resident-intruder maternal aggression HAA >LAA 43)
Physiology physical development (infant) age at eye opening HAA <LAA 17)
motor development (infant) latency pivoting HAA <LAA 17)
sensory development (infant) latency to negative geotaxis HAA <LAA 17)
feeding behavior food consumption HAA >LAA 27)
heart function blood pressure HAA >LAA 27)
computed tomography abdominal fat HAA >LAA 27)
blood biochemistry triglyceride HAA >LAA 27)
Immunology immunological development IgG, CH50 HAA >LAA 37)
antibody production anti-SRBC IgM HAA <LAA 37)
lymphoproliferation LPS-induced proliferation HAA <LAA 37)
Endocrinology  shuttlebox avoidance plasma ACTH HAA >LAA 16)
hypothalamic CRH HAA >LAA 18)
restraint stress plasma ACTH HAA >LAA 19)
plasma PRL HAA <LAA 19)
restraint stress in water gastric erosion index HAA >LAA 20)
plasma PRL HAA <LAA 20)
prolactin receptor in PVN HAA <LAA 20)
ovarian cycle length of estrous cycle HAA <LAA 28)
plasma progesterone HAA <LAA 2829)
PRL surge HAA <LAA 2829)
LH surge HAA >LAA 2829)
FSH surge HAA > LAA 2829)
suckling stimulus plasma oxytocin HAA > LAA 32)
plasma PRL HAA >LAA 32)
plasma ACTH HAA >LAA 32)
Reproduction  male puberty age at preputial separation HAA <LAA 22)
plasma testosterone HAA >LAA 22)
female puberty age at vaginal opening HAA <LAA 23)
number of ovulation HAA > LAA 23)
sperm motion frequency of motile sperm HAA > LAA 24)
sperm morphology frequency of abnormal sperm HAA <LAA 25)
sexual behavior number of mounts HAA <LAA 26)
maternal behavior latency to pup-retrieval HAA <LAA 31)
milk ejection amount of milk HAA >LAA 31)
reproductive senescence age at ovarian senescence HAA > LAA 44)
Pathogenesis  spontaneous tumorigenesis frequency of pituitary tumor ~ HAA > LAA 44)
frequency of mammary tumor HAA <LAA 44)
non-neoplastic lesion frequency of CPN HAA <LAA 44)
frequency of pyelectasis HAA > LAA 44)
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