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Parkinson’s disease

• Progressive neurodegenerative disorder (~10 million
people worldwide)

• Characterized by the loss of dopaminergic neurons in the
substantia nigra

• Less dopamine available in the basal ganglia

• Motor and non-motor symptoms
à shaking, rigidity, slowness of movement
à cognitive deficits, depression, anxiety



Clinical symptoms and time course of PD progression



The 6-hydroxydopamine mouse model of PD
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A bilateral partial 6-OHDA mouse model of PD

~60% loss of TH in the 
striatum and substantia nigra

Non-motor symptoms produced by 6-OHDA

• Depression- and anxiety like behavior
• Cognitive impairment
• Circadian and sleep disturbances
• Olfactory deficits

No effect on 
horizontal motor
activity, but mild 

impairment of the
hindlimbs

Bonito-Oliva, et al. 2014, Masini et al. 2017, 2018, 2021



6-OHDA is associated with high post-surgical mortality
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mortality
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Dehydration, Hypothermia, Aphagia/Adipsia, Urologic syndrome (males)  



Enhanced care protocol improves survival in male mice

Enhanced care reduces mortality
from 21% to 8% in male mice

Masini et al., 2021



Dehydration: Subcutaneous or intraperitoneal fluid replacement therapy
with warmed Lactated Ringer’s solution, sterile saline (0.9%) or glucose
(5%)

Hypothermia: Increase in ambient temperature of housing, cages placed
in warming cabinet or on a thermal blanket, administration of warm fluids

Aphagia/Adipsia: Easy access to palatable food supplementation,
hydration complemented with glucose solution

Penile Prolapse (Paraphimosis): Lubrication and placement of soft
bedding to decrease swelling, hydration support

Urethral Obstruction: Removal of plug with lubrication and local
analgesics or short anesthesia

Pain or Distress: Administration of buprenorphine and consideration of
euthanasia based on humane endpoints

Perioperative health assessment and procedures



Age and weight are predictors of survival in male mice
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Conclusions

• Survival rates of male and female mice differ significantly, with a much higher 
mortality among males

• An enhanced care protocol nearly eliminates mortality

• A standardized protocol improves reproducibility between research groups

• The bilateral model can be employed to study multiple non-motor symptoms
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Perioperative health assessment and procedures



Motor and non-motor behavioral profile


