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First we need to rectify a typographic error in the Supplementary notes in the ‘Conditioning
model supplementation’ section: The recurring expression ‘apo X cage’ should read ‘apo x
cage’ (meaning: apo state multiplied by cage environment). We must further correct two
omissions in the Keller and Delius (2001) paper cited therein. In its ‘Results’ section, the text
should read ‘… or had not pecked at all (apomorphine-unresponsive birds) were necessarily
excluded from the evaluation.’ The caption under Figure 1 should be: ‘… percent of total
number of pecks directed at apomorphine conditioned stimuli …’
We further feel urged to comment on a related paper. Within a study that primarily looked for
a dopaminergic effect on their food-reinforced key-pecking in a Skinner box, Anselme, Edes,
Tabrik, and Güntürkün (2018) collaterally report on the sensitization shown by 9 pigeons upon
repeated daily injections of 0.75 mg/1ml/kg i.m. apomorphine (apo). They employed ingenious
‘carbon-box’ environments, consisting of cardboard box cages whose inner walls and floor
were lined with a white paper, carbon paper, and dotted paper ‘sandwich’ that was sensitive to
the pigeon’s apo-pecking. The peck marks left on the innermost white papers during the 30 min
exposures to the boxes were digitized and then computer counted. The mean peck counts rose
from about 200 / 30 min during session day 1 to around 2.000 / 30 min during session day 8,
revealing a quite average sensitization to apo.
When placed in the same cardboard-carbon boxes after being saline injected one month later,
the same pigeons emitted only about 100 pecks / 30 min. The pronounced drop in response is
in full agreement with equivalent findings reported by us earlier (Acerbo & Delius, 2004;
Delius, Acerbo, Krug, Lee, & Leydel, 2015; Keller, Delius, & Acerbo, 2002), especially if some
forgetting during the present comparatively long interval between the apomorphine treatment
and the saline testing is taken into account. In the somewhat haphazard discussion of their
sensitization results, Anselme et al. (2018) however regard this result as negating (see the
paper’s title!) the Pavlovian conditioned nature of the context-dependent apomorphine
sensitization that was supported in our above papers. In doing so, however, they crucially
overlooked that the compound quality of the experimental-cage CS under apo influence differs
from the straight nature of the same-cage CS under saline ‘influence.’ This is due to the
circumstance that i.m. apomorphine not only elicits pecking, but also strongly affects the
dopaminergic retinal functioning of the subjects (Jackson et al., 2012; Kram, Mantey & Corbo,
2010), and perhaps also their tectal functioning (Dietl & Palacios, 1988). This entails that the
pigeons’ visual percept of the identical environmental context under plain saline must be
assumed to be only partially equivalent to what they experienced under the drug apo. Due to
the response decrement connected to the attending stimulus generalization, it thus cannot be
expected to elicit a similarly intense pecking CR! Relating to the apomorphine conditioned
sensitization issue, we also draw attention to the concordant recent findings by Garone Santos,
Carey, and Pinheiro Carrera (2018) on the locomotor activity of rats.
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The milder drop in response to about 800 pecks / 30 min that Anselme et al. (2018) observed
when retesting the same pigeons another month later with a 0.75 mg/1ml/kg i.m. apo dose lies
within the sensitization waning with time (=forgetting) reported by Keller et al. (2002), but
some of the drop may also be attributable to an aging (=softening) of the cardboard-carbon
arrangement employed. Regarding the effects of the apo treatments upon food conditioned key
pecking of their pigeons, we are slightly surprised that the authors did not discuss the relevant
publication by Pinkston and Lamb (2012) nor referred to other relevant papers quoted therein.
We are grateful to Dr. P. Anselm, Bochum, for his willingness to discuss these points with us.
We also draw attention to the publication by Demontis, Serra, and Serra (2017) presenting
evidence that the responses elicited by apomorphine in humans are mania related. The
apomorphine-induced pecking fits of pigeons may thus also be of manic nature caused by a
dopaminergic over-stimulation that is potentiated by the progressive sensitization to the drug.
Additionally we want to suggest that a regime of intravenous or intracerebral selfadministration such as that proposed by Huskinson, Naylor, Rowlett, and Freeman (2014) might
possibly lead to an apomorphine dependency in pigeons.
Another issue that merits an updating comment is the pigeons’ behavioral reactivity to nearinfrared light noted in connection with the touch-screen apomorphine-pecking experiment that
we reported in the Supplementary notes (and also in connection with two other, apomorphine
unrelated publications: Delius & Delius, 2019; Delius, Delius, & Lee, 2017). In the meantime,
it has become clear that far-infrared light (1000 nm), hitherto thought to be invisible to humans,
is in fact quite visible to them due to a shorter wavelength fluorescing of the photo-pigment
rhodopsin in retinal rods (Palczewska et al., 2014). Inasmuch as avian rods also incorporate
rhodopsin, it is almost certain that birds also perceive far-infrared light in an analogous manner.
But this sensitivity is unlikely to extend to the near-infrared 800–950 nm range that was of
interest in the above addressed contexts. Remarkably however, both keratin and melanin, the
key constituents of pigeons’ beaks (as well as their feathers, claws, and irises), which are always
within their frontal field of view, are known to exhibit some ultraviolet-far-blue (300–450 nm)
fluorescence upon near-infrared (700–900 nm) illumination (Huang et al., 2006; Shcherbakova
et al., 2016). This beak (and iris?) fluorescence might mediate the near-infrared reactivity of
pigeons observed by us (see also Pinkston, Madden, & Fowler, 2008) as pigeons are known to
perceive near-ultraviolet light (Emmerton, 1983; Rubene et al., 2010).
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