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Disclaimer:

In this talk there will be 
clips of zombie movies 
(some blood, some gore, 
etc.) and possible 
spoilers. 
!

You’ve been warned!  
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Those zombies…

… so hot right now
Science

Pop Culture





The Spectrum of Zombie Symptoms
This is a zombie …

… engagement not recommended



The Spectrum of Zombie Symptoms
This is a zombie …

… engagement not recommended

Hyper Aggression
Memory Deficits

Attention Problems

Language Disruption

Reduced Impulse Control

Movement Dysfunction

Visual Recognition 
Impairments
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Zombies as a clinical disorder

Consciousness Deficit Hypoactivity Disorder 
(CDHD): The loss of rational, voluntary and 
conscious behavior replaced by delusional/
impulsive aggression, stimulus-driven attention, 
and the inability to coordinate motor or 
lingustic behaviors.
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Reactive-Impulsive Aggression:  “subtype 
of aggression [that] can result in sudden, 
heightened, enduring or inappropriate 
aggressive response....”

Nelson and Trainor, Nature Reviews Neuroscience 2007
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Nelson and Trainor, Nature Reviews Neuroscience 2007
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More Impulsive 
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Chronic Stress	
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Atrophy of the Orbital Frontal Areas!
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CDHD Symptom: Visual Recognition

Capgras Delusion: The false belief the 
people you know well have been replaced 
by imposters and typically seen as a threat.

Capgras & Reboul-Lachaux, Bulletin de la Société Clinique de Médicine Mentale 1923



CDHD Symptom: Visual Recognition

Prosopagnosia: The inability to link a person’s 
identity to the visual image of their face.

CITE
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CDHD Symptom: Language Deficits

Aphasia: The inability to produce 
(“Broca’s aphasia”) or difficulty in 
comprehending (“Wernicke’s aphasia”) 
language.

Dronker and colleagues, Cognition 2004
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• Broca’s Area: Region in the frontal 
lobe linked to language production.

•Wernicke’s Area: Region where the 
temporal and parietal lobes meet 
linked to language comprehension.

• Arcuate Fasiculus: Large bundle 
of fibers that connect Wernicke’s & 
Broca’s areas together.
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CDHD Symptom: Language Deficits

Broca’s
Wernicke’s

Human Zombie

Near complete loss of cortical language areas
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Dead at the Box Office
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• Cortical Motor Areas: Sensory 
integration, movement planning, 
and execution.

•Basal Ganglia: Movement 
gaiting, inhibitory control.

• Cerebellum: Timing, 
coordination, and error correction.



CDHD Symptom: Movement

Spinocerebellar Ataxia: Inability to 
produce smooth, coordinated actions.  
Usually resulting in lumbering movements, 
balance problems and tremors.

Manto and Marmolino, Curr. Opinion in Neurology 2007
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History of the Cerebellum

gross anatomical structure of the cerebellar cortex and
recognition of the cerebellar nuclei which are encased
within its white matter.

Marcello Malpighi (1628–1694) wrote (1665): “All the
fibres dispersed through the brain and cerebellum seem to
have origin from the trunk of the spinal marrow contained
within the cranium like a noteworthy collection of fibres: for
they ramify hither and thither from four reflected crura of
the marrow until they end in the cortex in branching ex-
tremities. This course is more apparent in the cerebellum
because the fibres are extended in the form of a tree and
on the extreme branches, almost like leaves, the cortex is
delicately placed. It is not attached to anything so it resem-
bles a free leaf.”

Shortly thereafter, the cerebellar nuclei were recog-
nized by Raymond de Vieussens (1641–1716) as an ash
grey area of glandular substance (Fig. 1: the corpus rhom-
boideum), buried within the white matter of the cerebellum.
Félix Vicq dÁzyr (1746–1794) provided a more realistic
drawing of the corpus rhomboideum, and renamed it as the
corps dentelé (Moreau de la Sarthe, 1805). The other
cerebellar nuclei were first labeled as the emboliform, glo-
bose and fastigial nuclei by Stilling (1864). Vicq dÁzyr drew
attention to the distinctness of the indentation on the su-
perior surface of the dentate and their relative absence on
its inferior surface (Fig. 2), corresponding to the two divi-
sions of the human dentate now known as the dorsal
microgyric division or palaeodentatum and its ventral, mac-
rogyric division, also known as the neodentatum, the latter
receiving its name from the large undulations of the cell
band in this part of the nucleus. A division of the monkey
dentate into a dorsal (motor) and ventral (nonmotor) por-
tions, with projections to (pre-)motor and pre-frontal corti-
cal areas and eye fields recently was proposed by Dum
and Strick (2002). See Fig. 3.

In the eighteenth century there was a succession of
increasingly accurate anatomical descriptions in which
subdivisions of the cerebellum began to be named. Vin-
cenzo Malacarne (1744–1816) published the first work
entirely devoted to the cerebellum (Malacarne, 1776). He

dissected the brain from all approaches, and he gave a far
more accurate description of the cerebellar cortex and
nuclei than any of his predecessors.

Malacarne named cerebellar subdivisions for their re-
semblance to some other structure, e.g. lingula (Italian;
linguetta, a cat’s tongue) uvula (Italian ugola). He wrote:
“. . . is seen a thick pyramidal eminence . . . . I have called
the laminate pyramid . . . . to these lateral tangles . . . I give
the name of tonsils of the cerebellum and to the conical
eminence uvula, because they greatly resemble the parts
of the same names located in the human body.”

In Malacarne’s time cretinism was widespread in the
Po valley due to a lack of iodine in this region of Italy. He
described two cases of cretins that came to autopsy in
which the cerebellum was smaller than normal, and with
fewer folia. Malacarne also suggested that the cerebellum
might be involved in plastic changes. In his book on the
anatomy of the cerebellum he described the presence of
variability in the number of folia from 500 to 780. In an idiot
they were 340. In a series of letters that he exchanged with

Fig. 1. Figure of a split brain and cerebellum from Vieussens (1684). The floor of the fourth ventricle is visible, the initial portion of the spinal cord is
indicated by a T. The cerebellar halves are further dissected to show the corpus rhomboideum, indicated as an area with double hatching, located in
the white matter between N and P.

Fig. 2. Diagram of a parasagittally dissected cerebellum from Vicq
dÁzyr’s collected works (Moreau de la Sarthe, 1805). The dorsal part
of the dentate nucleus, with small dentations is indicated with 21 and
22, the macrogyric ventral dentate with number 23.

M. Glickstein et al. / Neuroscience 162 (2009) 549–559550

Cerebellum as source 
of the libido!

- Phrenologists
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Cerebellum as source 
of the libido!

- Phrenologists

“Flourens dismissed as unfounded the 
claims for the sexual functions of the 
cerebellum. He removed the 
cerebellum of a mature rooster.  The 
animal was still deeply interested in 
the hens, but motor dysfunction made 
it difficult for him to express his 
feelings towards them.”	



-Glickstein et al. Neuroscience 2009

Pierre Flourens (1794-1867)
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Cerebellum is almost completely gone in zombies!
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Fast ZombieSlow Zombie

Better Spatial	


Abilities

Better Motor 	


Coordination

Coordination and spatial attention areas are intact!
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Emerald Cockroach Wasp

Delivers venom to the cockroach 
brain, guiding the victim back to 
its nest where the wasp lays its 
eggs in the roach.  Subsequent 
offspring spawn from the roach 
and use the victim for food.

Nature is a cruel... CRUEL mistress
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What might cause CDHD?
Toxoplasma gondii

Parasitic single-cell	


organism

“It’s okay to be afraid”

Berdoy & colleagues, Proc. R. Soc. Lond. B. 2000

Complete loss of fear response
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What might cause CDHD?

I’m going with The Rick Astley Theory!
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Treatments for the infected?

Can we reduce the unwanted CDHD symptoms?



José Manuel Rodriguez Delgado

A future hope for neural implants?
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“Remote-controlled Animals”

Talwar et al., Nature 2002
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Ramping up orbitofrontal activity reduced aggressive behaviors
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The Spectrum of CDHD
This is a zombie …

… explained by science!

Hyper Aggression
Memory Deficits

Attention Problems

Language Disruption

Reduced Impulse Control

Movement Dysfunction

Visual Recognition 
Impairments
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Thank you!


