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Abstract

Today's human is the result of millions of years of evolution. Human evolution
has been the result of various factors. Humans are not the only mammals
affected by the evolutionary force, but the evolutionary force has also affected
other mammals, including cats. One of the factors that played a significant
role in the evolution of humans was the type of nutrition, which also affected
other mammals. Domestic cats are among the favorite pets of many people
around the world. These cats have been living close to humans for thousands
of years, and even today, they are considered part of many people's families.
Today, domestic cats are fed processed foods that their owners have
forbidden. The use of fire and the expansion of the use of cooked foods have
played an influential role in the evolution of the brain of today's humans.
Feeding domestic cats industrial and processed foods has also caused effects
on the brain and cognition of domestic cats. As a result, the type of feeding of

domestic cats can affect the brain development of these animals.
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Introduction

The theory of evolution has been widely used in the scientific community
since Charles Darwin published Natural Selection [1]. Since then, many
studies have been done on the evolution of organisms. One of the reasons
that play an influential role in the evolutionary process of organisms is the
discussion of energy and nutrition [2, 3]. The control of fire and the
exploitation of fossil fuels had made it possible for Homo sapiens to
release, in a short time, vast amounts of energy that accumulated long before
the species appeared. Indeed, the ability to use energy extra-somatically
(outside the body) enables human beings to use far more energy than any
other heterotroph that has ever evolved. By using extra somatic energy to
modify more and more of its environment to suit human needs, the human
population effectively expanded its resource base so that for long periods it
has exceeded contemporary requirements [4]. The results of studies show the
effect of nutrition on babies' brain development. Early postnatal growth and
nutrient intake affect brain growth and maturation with subsequent effects
on neurodevelopment that continue into childhood and adolescence [5].
Brain size increase relative to body size encephalization is intimately linked
with human evolution [6]. Mammals have an adventurous evolutionary
history [7]. Felines are also classified as mammals and they, like other
mammals [3], have not been able to escape the force of evolution. In this
study, the brain evolution of domestic cats is focused on the effect of
nutrition in the circle of human living environment.

Hypothesis

Feeding domestic cats with foods introduced into their food system
by humans affects the evolution of the brain of these animals.

Discussion

The domestic cat (Felis catus) is a popular domestic species that are kept by

have been listed among the 100 worst non-native invasive species in the world
[10]. Cats and other members of Carnivora last shared a common ancestor
with humans 92 million years ago [11, 12]. The cat family Felidae includes
38 species widely distributed worldwide, inhabiting diverse ecological niches
that have resulted in divergent morphological and behavioral adaptations [13].
Cats were domesticated approximately 9000 years-10,000 years ago in the
Near East and are thought to originate from at least five distinctive
subspecies of £ silvestris from across the Near East region, namely F
silvestris, F. lybica, F. ornate, F. cafra and F. bieti [14]. The earliest
archaeological evidence for human coexistence with cats dates to 9.5
kya in Cyprus and 5 kya in central China [15, 16]. They live in many
ecosystems including urban ecosystems [9,17]. Feral cats are opportunistic
and generalist carnivores that use food resources in proportion to their
availability [18]. Predators are opportunistic and kill billions of birds and
mammals yearly [17]. They can exploit various food sources, including wild
animals, waste food, large animal carcasses, and even plant matter [19]. A
study showed that cats tend to kill fewer rodents in urban areas [20]. While
in another study, there was not even any animal prey in the stomach of the
studied cats [21]; these results show that cats do not want to hunt animals.
The reason is the availability of food provided to cats by human society. The
results of Alexandra et all study show that cats living near natural habitats
have a greater diversity of prey species than cats living in more populated
areas [22]. Unlike other domestic animals, cats are strict carnivores,
which influences their nutritional requirements and food preferences.
Cats have very high protein requirements, and their diet must contain
some nutrients, such as arginine, taurine, niacin, vitamin A and arachidonic
acid [23]. The results show that feral cats are obligatory carnivores, with their
daily energy intake from crude protein being 52%, crude fat 46%, and N-free
extract only 2% [24]. Domestic cats have a diet consisting of 52% protein,
36% fat, and 12% carbohydrates [24]. Cats are hypercarnivores. Cats have a
higher protein requirement as a hypercarnivore than most other carnivores
[25]. Cats cannot downregulate protein metabolism. If they do not get
enough meat-based protein the only source of protein that provides them
with all of the amino acids they need they rob their muscles for it [26].

It has been a very long time since humans have controlled and used fire [27].
The control of fire is undoubtedly an important event in the technological
evolution of early humans [28].Some claims for reqular fire use by early
hominins in Africa at 1.6 million years ago [29-31]. The latter
hypothesis suggests fire is an evolutionary force towards larger human
brains [32-34]. Eating cooked foods made early hominin digestion easier,
freeing up energy that was previously spent digesting food, allowing their
brains to grow [28]. Evidence shows the effect of diet on brain function and
structure [35]. Mechanisms contributing to energy from cooking include
increased starch and protein digestibility, reduced digestive costs for cooked
versus raw meat, and reduced energy costs of detoxification and defense
against pathogens. Cooking has important effects not easily achieved by
nonthermal processing, including relatively complete gelatinization of starch,
effective denaturation of proteins, and killing of foodborne pathogens.
Cooking leads to a significant increase in energy availability [36]. Cooking
reduces food toxins and also increases its digestibility, thereby optimizing
digestion and saving energy [3,37]. The energy savings that result from
cooking food can increase energy that affects many aspects of evolutionary
biology, including body mass, growth and reproductive rates, defense against
parasites and pathogens, and investing in movement affects [36].

Cooking at a temperature above 80°C coagulates the collagen of the
connective tissue and hydrolyzes it into a soluble protein (gelatin). This
allows the muscle fibers to be easily separated and gives them a short, brittle
texture that allows for easy chewing [38]. Therefore, it is much easier to
eat cooked meat than raw meat. Probably the first effect of cooked foods
was the reduction in the size of the teeth and jaws that accompanied the
evolution of Homo ergoster approximately 1.9 million years ago [39, 40].
Among the effects of cooking, it can affect the production of saliva and
stomach fluids [41]. The use of fire and the development of cooked foods
[27] has played an effective role in the evolution of the human brain and has
been a key factor in human evolution [28]. According to this hypothesis, it
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is very likely that the increasing use of cooked meats and industrially
processed foods [42, 43] can affect the evolution of domestic cats. As
stated, cooked foods have affected the teeth, digestive system [39, 40], and
generally the energy level of the first humans [36], and it has facilitated the
evolution process towards the current human. Domestic cats have lived in a
typical environment with humans for thousands of years [15, 16]. Nowadays,
domestic cats have entered the personal life of humans as much as possible
and are in very close contact with their owners or the people around them
[44]. Companion animals acquire lousy eating habits from their owners
[45]. The type of lifestyle, the type of human food, and even the type of
human food residues can cause various changes in the behavior [46, 47]
and physiology of domestic cats [48-50].

Commercially prepared pet foods may contain a wide range of ingredients
from many sources. These include meat, poultry, cereal, vegetable, fish
products, by-products, and added nutrients. The pet food industry is
dynamically changing as consumer demand for higher-quality products
increases. The pet population is increasing daily and is increasingly fed
with prepared pet food [42]. Pet owners provide a variety of good foods
for the well-being of their animals. For example, inulin and oligofructose,
two functional foods, can alter the intestinal microflora in dogs and cats
[61]. Today, processed pet foods use a variety of grains [50], while a cat
may never eat grains under normal conditions. Dietary fibers, commonly
found in pet foods can improve digestion [52-54], absorption, and excretion
processes in the digestive tract [55, 56]. On the other hand, having relatively
large brains, cats require a lot of endogenous glucose, which must be
supplied through gluconeogenesis in an overly carnivorous diet [57, 58].
As a result, manipulating the normal eating style of cats can cause
changes in their brain function. The studies show increased BDNF levels
in dogs fed with antioxidant-enriched and plant-based diets [59]. A five-
year study showed that feeding older cats a diet containing antioxidants,
essential fatty acids, and whole dried chicory root led to healthier and
longer lifespans compared to cats without supplements [60]. The older
human population has demonstrated a link between nutritional status,
quality of life, and overall physical and cognitive health [61-64]. The
relationship between nutrition and physiology has also been investigated
in mammals. Environmental enrichment can lead to an increase in nerve
growth factors, the growth and survival of nerves, and an increase in
cognitive function [65, 66]. The results of one study showed
improvement in one or more cognitive functions in 70% of cats receiving
nutritional supplements [67]. As a result, this level of close contact can
affect domestic cats' brain, physiology, and other behavioral aspects
[68,69].

Conclusion

Almost all humans know that animals, including cats, are essentially
raw-eating animals. The important point is that domestic cats nowadays
eat all kinds of fast food, meat, and fried and cooked foods. As a result, this
level of close human contact and nutritional manipulations in the diet of
domestic cats can optimize the level of available energy and also affect
the nervous system and its physiology and other cognitive aspects of
domestic cat. The evolutionary course of their brain faces an artificial
evolutionary challenge. Although there is very little research in this
field, the evolution requires millions of years. Still, this close relationship of
humans today with domestic animals such as cats will not be without
influence. As a result, the evolution of the brain of domestic cats due to close
contact with Humans is a predictable prospect.

References
1. Leaf-nosed bat, in Encyclopaedia Britannica. Encyclopaedia Brit Onli
(2009).

2. Cunnane, S., et al. "The importance of energy and nutrient supply in
human brain evolution.” Nutr Health 9.3 (1993): 219-235.

3. Aiello, L. & Wells, J. "Energetics and the evolution of the genus Homo."
Annu Rev Anthropol 31 (2002): 323-338.

4. Price, D. "Energy and human evolution.” Popul Environ J Interdiscip Stud
16.4(1995): 301-319.

5. Keunen, K., et al. "Impact of nutrition on brain development and its
neuroprotective implications following preterm birth." Pediatr Res
77.(2015): 148-155.

6. Bastir, M., et al. "Evolution of the base of the brain in highly encephalized
human species. Nature Communications.” 2.1(2011): 588.

7. Kemp, T. "The origin and evolution of mammals.” Oxf Univ Press Demand
(2005)

8. American Pet Products Manufacturers Association. "National pet owners

Ranaiy et al.

survey.” Am Pet Prod Manuf Assoc (2008).

9. Turner, D., et al. "The domestic cat: the biology of its behaviour.” Camb
Univ Press (2000)

10.Loss, S., et al. "The impact of free-ranging domestic cats on wildlife of the
United States.” Nat Commun 4.1(2013): 1-8.

11.Meredith, R., et al. "Impacts of the Cretaceous Terrestrial Revolution and
KPg extinction on mammal diversification. science. 334.6055 (2011):
521-524.

12.Hedges, S., et al.,, "TimeTree: a public knowledge-base of divergence
times among organisms." Bioinformatics. 22.23(2006): 2971-2972.

13.Sunquist, M. & Sunquist, F. "Wild cats of the world". Univ Chic Press
(2017).

14.Driscoll, C., et al. "The Near Eastern origin of cat domestication”. Science
317.5837 (2007): 519-523.

15.Vigne, J., et al. "Early taming of the cat in Cyprus." Science.
5668.304(2004): 259-259.

16.Hu, Y., et al. "Earliest evidence for commensal processes of cat
domestication.” Proc Natl Acad Sci 111.1 (2014): 116-120.

17.Baker, P.J., et al. "Impact of predation by domestic cats Felis catus in an
urban area.” Mammal Rev 35 (2005): 302-312.

18.Fitzgerald, B. M. "Diet of domestic cats and their impact on prey
populations.” Domest Cat: Biol Behav Dennis C Turn Patrick Bateson
(1988).

19.Lepczyk, C., et al. "A review of cat behavior in relation to disease risk and
management options."” Appl Anim Behav Sci 173(2015): 29-39.

20.Gillies, C. & Clout, M. "The prey of domestic cats (Felis catus) in two
suburbs of Auckland City, New Zealand." J Zool 259.33 (2003): 309-315.

21.Braun, 1., et al. "The domestic cat as a predator of Israeli wildlife." Isr J
Ecol Evol 53.2 (2007): 129-142.

22.Piontek, A., et al. "Analysis of cat diet across an urbanisation gradient.”
Urban Ecosyst., 24.1 (2011): 59-69.

23.Zaghini, G., & Biagi, G. "Nutritional peculiarities and diet palatability in the
cat." Vet Res Commun 29.2 (2005): 39-44.

24.Plantinga, E., et al."Estimation of the dietary nutrient profile of free-
roaming feral cats: possible implications for nutrition of domestic cats.”
BrJ Nutr 106.1 (2011): 35-48.

25.Peterson, M. "Can Increasing the Amount of Fat or Carbohydrate in a Cat's
Diet Compensate for Low Protein Intake". Insights Vet Endocrinol Blog 22
(2011): 2011.

26.Gorska, A., et al. "Lipid Fraction Properties of Homemade Raw Cat Foods
and Selected Commercial Cat Foods." Appl Sci 11.22 (2021): 10905.

27.Arnold, D. "Possible origin of the use of fire by early man." Nature
192.4809 (1961): 1318-1318.

28.Roebroeks, W. & Villa, P. "On the earliest evidence for habitual use of fire in
Europe.” Proc Natl Acad Sci 108.13 (2011): 5209-5214.

29.Clark, J. & Harris, J. "Fire and its roles in early hominid lifeways." Afr
Archaeol Rev 3.1(1985): 3-27.

30.Gowlett, J., et al. "Early archaeological sites, hominid remains and traces
of fire from Chesowanja, Kenya." Nature 294.5837 (1981): 125-129.

31.Pickering, T., et al. "Breathing life into fossils: taphonomic studies in honor
of CK (Bob) Brain.” Stone Age Inst Press Gosport Indiana. 2007.

32.Thompson, P, et al., Catching fire: How cooking made. (2009).

33.Carmody, R. & Wrangham, R. "The energetic significance of cooking.” J
Hum Evol 57(2009): 379-391.

34.Wobber, V., et al. "Great apes prefer cooked food.” J Hum Evol 55.2 (2008):
340-348.

35.Pinilla, F,, "Brain foods: the effects of nutrients on brain function.” Nat Rev
Neurosci 9.7(2008): 568-578.

36.Carmody, R., et al., "The energetic significance of cooking.” J Hum Evol
57.4(2009): 379-391.

37.Aiello, L., & Key, C., "Energetic consequences of being a Homo erectus

2



Neurology and Neurorehabilitation 2022, Vol. 4, Issue 4, 1-3
female." Am J Hum Biol 14.5 (2002): 551-565.

38.Gassmann, B., et al. "Food Science”. Wiley Online Lib.

39.Wrangham, R.W. "Behavioural ecology of chimpanzees in Gombe National
Park, Tanzania." Univ Camb (1975).

40.Spencer, M. et al. Pergamon Food Sci (1986).

41.Wrangham, R. & Conklin, B.N. "Cooking as a biological trait." Comp
Biochem Physiol A: Mol Integr Physiol 136.1 (2003): 35-46.

42.Bontempo, V. "Nutrition and health of dogs and cats: evolution of petfood.”
Vet Res Commun 29.2 (2005): 45-50.

43.Michel, K.E. "Unconventional diets for dogs and cats." Vet Clin Small Anim
Pract 36.6 (2006): 1269-1281.

44.Liberg, 0. "Domestic cat, in CRC Handbook of Census Methods for
Terrestrial Vertebrates." CRC Press (2021): 222-224.

45.Pescini, S.M., et al. "Do dogs (Canis lupus familiaris) make
counterproductive choices because they are sensitive to human ostensive
cues?" PLoS One 7.4 (2012): 35437.

46.Stella, J., et al. "Effects of stressors on the behavior and physiology of
domestic cats.” Appl Anim Behav Sci 2-4 (2013): 157-163.

47.Carlstead, K., et al. "Behavioral and adrenocortical responses to
environmental changes in leopard cats (Felis bengalensis).” Zoo Biol 12.4
(1993): 321-331.

48.Bellows, J., et al. "Aging in cats: common physical and functional
changes." J Feline Med Surg 18.7 (2016): 533-550.

49.Shepherdson, D.J., et al. "The influence of food presentation on the
behavior of small cats in confined environments.” Zoo Biol 12.2 (1993):
203-216.

50.Di, C. A., et al. "Functional foods in pet nutrition: Focus on dogs and cats.”
Res Vet Sci 112 (2017): 161-166.

51.Hussein, H., et al. "Petfood applications of inulin and oligofructose.” J
Nutr 129.7 (1999): 1454-1456.

52.Godoy, D. M., et al., "Select corn coproducts from the ethanol industry and
their potential as ingredients in pet foods.” J Anim Sci 87.1 (2009): 189-
199.

53.Tungland, B. "Fructooligosaccharides and other fructans: structures
and occurrence, production, regulatory aspects, food applications, and
nutritional health significance.” ACS Publ (2003).

54.Rebello, C., et al. "Dietary strategies to increase satiety." Adv Food Nutr
Res 69 (2013): 105-182.

Ranaiy et al.

55.Jenkins, A.L., et al. "Comparable postprandial glucose reductions with
viscous fiber blend enriched biscuits in healthy subjects and patients with
diabetes mellitus: acute randomized controlled clinical trial.” Croat Med J
49.6 (2008): 772.

56.Wenk, C. "The role of dietary fibre in the digestive physiology of the pig."
Anim Feed Sci Technol 90.1 (2001): 21-33.

57.Kley, S., et al., "The impact of obesity, sex, and diet on hepatic glucose
production in cats." Am J Physiol Regul Integr Comp Physiol 296.4
(2009): 936-943.

58.Eisert, R., "Hypercarnivory and the brain: protein requirements of cats
reconsidered.” J Comp Physiol B 181.1(2011): 1-17.

59.Sechi, S., et al., "An antioxidant dietary supplement improves brain-
derived neurotrophic factor levels in serum of aged dogs: preliminary
results.” J Vet Med (2015).

60.Cupp, C.J., et al. Effect of nutritional interventions on longevity of senior
cats. Int J Appl Res Vet Med 4.1 (2006): 34.

61.Diehr, P. & Beresford, S. "The relation of dietary patterns to future survival,
health, and cardiovascular events in older adults.” J Clin Epidemiol 56.12
(2003): 1224-1235.

62.Keller, H., et al. "Nutritional risk predicts quality of life in elderly
community-living Canadians.” J Gerontol Ser A: Biol Sci Med Sci 59.1
(2004): 68-74.

63.Seccareccia, F, et al. "Vegetable intake and long-term survival among
middle-aged men in Italy." Ann Epidemiol 13.6 (2003): 424-430.

64.Wesseling, W. W., et al. "Effect of an enriched drink on cognitive function
in frail elderly persons.” J Gerontol A: Biol Sci Med Sci 60.29 (2005): 265-
270.

65.Milgram, N., et al. "Long-term treatment with antioxidants and a
program of behavioral enrichment reduces age-dependent impairment in
discrimination and reversal learning in beagle dogs.” Exp Gerontol 39.5
(2004): 753-765.

66.Milgram, N., et al. "Learning ability in aged beagle dogs is preserved by
behavioral enrichment and dietary fortification: a two-year longitudinal
study.” Neurobiol Aging 26.1 (2005): 77-90.

67.Moore, G.D. "Cognitive dysfunction in cats: clinical assessment and
management.” Top Companion Anim Med 26.1 (2011): 17-24.

68.Davies, R., et al. "Raw diets for dogs and cats: a review, with particular
reference to microbiological hazards." J. Small Anim Pract 60.6 (2019):
329-339.

69.Villaverde, C. & Chandler M. "Commercial vs Homemade Cat Diets: What
you need to know." J Feline Med Surg 24.5(2022): 415-428.

Cite this article: Ranaiy, MS., & Ranaei, A. The Type of Feeding of Domestic Cats by Humans Causes the Brain Development of
these Animals. Neurol Neurorehabilit. 2022, 4(4), 001-003.






