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A menopauza evolucigja €s kovetkezmenyei







.Nem erdemes” fenntartani egy szervezetet, ha

mar nem szaporodik

Menopauza !?




Menopauza az élovilagban
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Evolucios multunk

Id6 (millié évvel ezelott)
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Austra/oeithecus
Homo

—_—— Ardipithecus
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" Orangutén Gorilla Csimpanz Bonobé Ember
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Millié évvel ezel6tt




Milyenek voltak Homo_saplens
oseink? ‘

Kis csoportokban eltek

Csoportosan vadasztak, es
megosztottak az elelmet

Az utodokat egyuttesen gondoztak
Sokfele kornyezethez alkalmazkodtak
Fejlett idegrendszerrel rendelkeztek

Fejlett kommunikacio
« Kooperacio, tolerancia
Tanulasi képesség
Stabil parkapcsolat



Nagymama-hipotezis
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Hadza Women’s
Time Allocation,
Offspring
Provisioning, and the
Evolution of Long
Postmenopausal

Life Spans

by K. Hawkes, J. F. O’Connell,
and N. G. Blurton Jones!
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Maternal grandmothers improve nutritional status

and survival of children in rural Gambia

Rebecca Sear'’, Ruth Mace' and Ian A. McGregor’

'"Department of Anthropolagy, University College London, Gower Street, London WCIE 6BT, UK
“Medical Research Council Laboratories Keneba, The Gambia
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Fitness henefits of prolonged

Hll A 'F i NN vOona l post-reproductive lifespan

Mirkka Lahdenpera', Virpi Lummaa®”, Samuli Helle', Marc Tremblay*
& Andrew F. Russell’

w
o
J
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*Department of Zoology, University
*Interdisciplinary Research Group on
University of Quebec, Chicoutimi, Qi
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Figure 1 Female lifespan and total number of grandchildren contributed to the following
generation in Finland and Canada. a, Finland (GLM: 8 = 0.18 = 0.05, F 20 = 14.32,
P=0.0002); b, Canada (GLM: 8 = 0.18 =+ 0.05, F; 53553 = 13.67, P= 0.0002).

Graphs show predicted means (+1s.e.) after controlling for effects of socio-economic
status, and geographic (Finland) and temporal differences in living conditions (Finland and

Canada).
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Nagyobb testvérek szama Eletkor

Tulélés esélye

A sziiletések kozott eltelt idé (honap)
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Behavior

ELSEVIER Evolution and Human Behavior 29 (2008) 1-18

Who keeps children alive? A review of the effects of kin on child survival

. a,% b
Rebecca Sear™™, Ruth Mace
*Department of Social Policy, London School of Economics, London WC2A4 24E, UK
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Nagymamak a REPLIRTS
XXI. szazadban

@ Sex differences in intimate relationships

Vasyl Palchykov!, Kimmo Kaski', Janos Kertész'2, Albert-Laszl6 Barabasi® & Robin I. M. Dunbar*

~Masodik
legjobb
barat”

.Legjobb
barat”

A hivott atlagos neme

20 30 40 50 60 70 8O 20 30 40 50 60 70 80
Telefonalo életkora

Figure 1 | Gender correlations between best friends. A: Average gender of

the “best friend” of an ego of specified age and gender (Il male, » female).
B: Average gender of the “second best friend” of an ego ofspecified age and
gender (M male, « female). Error bars show confidence interval with

significance level & =0.05. Note that these results are overall independent
of the definition of the “best friend” (see Supplementary Fig. S3 online).




~Legjobb barat”
Férfi NG

25 éves a hivo
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A hivott életkora
Figure 3 | Distributions of the “best friends™ by age. The distributions of
the “best friends™ by age for 25 years old (a) male and (b) female egos. Inc
and d we show similar distributions for 50 years old male and female egos,
respectively. Red arcdles correspond to female “best friends” and blue
squares to male “best friends”. Each data point displays the probability that
the “best friend” is of specified age and gender.




Mi okozta a menopauzat?

= ,Megeri” hosszabb eletkorral kevesebb utodot
létrehozni, de segiteni az unokakat és az anyat.

= Versengés a generaciok kozott és a rokonsagi fok
no az ido soran.

= Az anyasag kockazata hirtelen no az eletkorral
(?)

= A ferfiak valasztasa okozza (?)

SCHEURING ISTVAN

Anydk, nagyanyak, unokak

A menopauza evolucidja

Termeészet Vilaga 2015. december




NOK:

Nagymama hatas es a
megnhovekedett elethossz

Grandmothering drives the evolution of longevity
in a probabilistic model

*1 John S. McQueen ', James E. Coxworth ", Kristen Hawkes "*

ABM
Feltevések: L az élethossz varhato értéke, erre megy a szelekcid, halalozasi rata 1/L

FUggetlenne valas Szaporodoképesség vege

Szoptatas Szexualis érettseg Nagyanyai szerep vége
I I
| I I | |

7,(L) = Min{2L,75}




FUggetlenné valas
Szoptatas Verseny kezdete Verseny vége

I I | |
I [ I

FERFIAK:

I
0, = Min{2L, 75}

Tovabbi parameterek:
c=1; teherbe esésirata
a(L): a himek kompeticios sikere
K=1000, eltartokepesség
m: mutacios rataja az L-nek
s: mutacios rata szorasa

A nagymama hatasa: barkit tamogathat, aki ebben a
korban van.

lgy az anya Ujra terhessé valhat.




With grandmothering

Nagyobb novekedési rata érheto el
ha a nagymama segit.
Nem evolucios modell!
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With grandmothering IS nc'S, ha nincs Nagymama hatas.
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Az apak

-l":-
=
c
o
@
-

=

5 &
= =
o =
=3
3

o @
w o
ik}
g
o
@
(=8
b
[1}]

-0.15

expected adult
of simulation

eletkora a kompeticios siker figgvenyeben
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30 simulations with no grandmothering
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40 +
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35
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0.8 1 0
Time {millions of years)

Fig. 4. Time evolutions of the average expected adult lifespans with and without grandmothering. (a) Thirty simultions over 1 million years without grandmothering Each
simulation is shown in gray. In eight simulations, the populations went extinct at the times shown by the ted cirded X's. The average among the 22 simulations that did not
go extinct is shown in black and ends at an overall average expected adult ifespan, I, of Z2.00 The ending point of the simulation shown in blue serves as the starting point
for 30 new simulations with grandmothering. (b) Thirty simulations over 2 million years with grandmothering. By the end of the simultion, 21 populations have progoessed
and stabilized at average expected adule lifespans of over 38. These simulations end at an overall average expected adult lifespan, T, of 41.1. One population is progressing
toward an increased lifespan, and eight populations have remained at lifespans below 23, (For inter pretation of the referenoes to color in this figure legend, the reader is

referped to the web version of this article. )

7,(L) =0,8L/6| esetén nem indul el az életkor ndvekedés, és igy a

nagymama sem segit.
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Time (millions of years)



De mi koze ennek az ember
kulonleges képességeihez?




| Nemek aranya es az utodgondozas




Nemek aranya, es az utodgondozas







Szaporodasi siker a
fértiaknal

= Vajon a ferfiaknak van/volt-e eselye
szaporodni idos korban?

= Nincs andropauza, de hogyan boldogulnak a
,piacon” az idosek?

/\

- Gambiai gazdalkodo es
|
\I;Iaadz:,“.Kung AL aTurkana pasztor férfiak idos
gy alg J korban is szaporodnak.

Ache, Tsimane, Yanomamo
kozepes siker



Reproductive Market
Values EXD|8IH (A) Hunter—gatherers (B) Forager—horticulturalists (C) Pastoralists
Post-reproductive
Lifespans in Men

Lucio Vinicius'* and
Andrea Bamberg Migliano'

Economy

Male resources
(male market value)

£ 5
[

=
m 5
v 2
wm o
= Y

I
1
i

T T T L T L =T T T T T
20 40 B0 20 40 &0 20 20 40 60 80
Male age (yrs) Male age (yrs) Male age (yrs)

Trends in Ecology & Evolution

Figure 1. Economy, Male Reproductive Market Values, and Male Late-Life Reproduction. Male late-life reproduction depends on resource availability at old
age. (A) In hunter—gatherers such as the Hadza, food production remains above a ‘marriage threshold’ (atheoretical level of male resources that fertile women require from
apotential husband; horizontal hashed ling) for most of adult life (middle panel). However, male production often falls below the marriage threshold at old age (here defined
as the age of menopause; vertical hashed ling). Male fertility is only slightly extended relative to women's (light blue area, bottomn pand). Photograph credit: Ibodi. (B) In
forager-horticulturalists such as the Tsimane, older men can maintain higher levels of food production due to horticulture and extended late-life reproduction compared
with Hadza. Photograph credit: Adrian Jaeggi. (C) In pastoralists such as the Turkana, male accumulated wealth (herd size) often remains high or even increases at old
age and men are able extend reproduction into their 70s. All fertility and production curves were taken from sources listed in [1]. Mo wealh-by-age curve is known for
pastoralists; hence, we present a hypcthetical curve based on studies demonstrating an increase in male wealth with age [5]. Photograph credit: Algandro Chaskielberg.
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Kooperativ utddgondozas, tarsas
viselkedes

Osszetett, széleskor(
egyUttmukodes




Utodgondozas, egyuttmikodeés

ARTICLE

R ved 4 Apr 2014 | Accepted 21 Jul 2014 | Published 27 Aug 2014
: . \ \ A Y VLR LT P ] T
The evolutionary origin of human

hyper-cooperation

J.M. Burkart!, O. Allon?, . Amici3, C. Fichtel?, C. Finkenwirth!, A. Heschl®, J. Huber®, . Kosonen',
E. Martins!, E.J. Meulman', R. Richiger‘,. K. Rueth!, B. Spillmann‘,. S. Wiezendanger‘ & CP.van ik!

Figure 4 | Group service apparatus. (a) Schematic drawing. The board with
the food bowl in position O or 1 is attached outside the wire mesh of the
home cage. Subjects can pull the handle to move the board to within reach
(as indicated by the grey arrow), but the board slides back if the subject
releases the handle. Subjects can pull the board and retrieve the food
themselves if the food bowl in position O is baited. However, food baited in
position 1 can only be made available if one individual pulls the handle and
holds the board within reach, while a second individual retrieves the food.
(b) A cotton-top tamarin (Saguinus cedipus) pulls the board to provide food in
the transparent bowl to other group members. Line drawing after still frame.




Magyarazo hipotézisek

= Tarsas kapcsolatok erossége
= Parkapcsolat eréssege
= Kooperativ vadaszat

= Kognitiv kepessegek, elmeolvaso keszség
= Tarsas tolerancia
= Tarsas utodgondozas szintje
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Extraordinary intelligence and the care of infants

Steven T. Piantadosi®' and Celeste Kidd®"'

2Department of Brain and Cognitive Sciences, University of Rochester, Rochester, NY 14627

whww pnas.org/cgi/do10.107 3pnas. 1506752113




Gondozas,
taplalas

Nemek aranya

valtozik : ‘ 6vekvé intelligencia,
0kozodo raszorultsag
v
Stabil parkapcsolat > Empatia, rokonfelismerés

N S

Szocialis tolerancia ., )
—> Kooperativ utodgondozas

Kommunikacio (beszed)






