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round of Sickle Cell
Anemia
A 1846 USA- apaperentitted” Case of Abs e n ciérst

of Sickle Cell Anemia a runaway slave was executed and autopsy res
were taken-they revealed sickle shabed rbc

In 1904 Dr. James Herrick reported "peculiar elongated and sickle
S hapedssmmesgsNg~oo0od cell s 1 n " an T

A patient had come with complaints of shortness of breath, heart
palpitations, abdominal pain, and aches and pains in his muscles. He also
felt tired all the time, had headaches, experienced attacks of dizziness,
and had ulcers on his legs

A 1920si SCA first reports of Sickle Cell Anemia in Africa

A 1925 -10-year old Arab boy admitted to a hospital in Omdurman in
Sudan (on the Upper Nile, East central Africa, near Ethiopia)

A 1944 R. Winston Evans, a pathologist at the West African Military Hospital,
studied blood samples from 600 men from Gambia, Gold Coast, Nigeria
and the Cameroons (all in western Africa on the Gulf of Guinea) 20% of

the population affected by the sickle -cell condition (disease + trait).
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Data from 1940smi198608108GC

Location %oSickle-cell Trait %0 Siclde-cell Disease

United States*®

Infant mortality for homozygous
recessive individuals has been
traditionally much higher in Africa
than in the United States, and
hence many of those with the disease
never make it into adulthood and thus
Into the statistics



Hemoglobin Molecule

helical shape of the
polypeptide molecule
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Sickie Gell Anemia- Mode of
Transmissiomn

Unaffscksd "SCammr
1indchass Zm +chancs 1in #chancs

Sickle-cell dizease i= inherited in the o
auto=omal recezsive pattern.




Life History of Mwm tihe: parasite thait causes malaria

© The infected mosquito bites another m © The sporozoites enter the victim's
person, infecting the victim with the liver celis. After several days they
Plasmodium sporozoites. undergo multiple divisions to

become merozoites, which then
o ] \ Liver use their apical complexes to
" (5] penetrate the victim's red bleod
Sporozoites =3 cells (see TEM below).
l 7 ‘:":}”‘ >

f /fv -€) An cocyst

¥ . develops from the
zygote in the wall
of the mosquito’s
gut. Thousands of
sporozoites
develop inthe
oocyst and then
migrate to the
mosquito's salivary
gland.
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FERTILIZATION i d >

(—.\

r h
" b‘\ o &% . The marozoltes grow and divide
N 2 05 asexually into great numbers of new
- \ "\' Gametes (1 IR § merazoites, repeatedly breaking out of
2 ; o the blood cells at intervals of 48 or 72
hours (depending on the species). This

€@ Gametes farm from male and - 4 causes periodic chiils and fever. Some

female gametocytes; fertil- of the merozoltes infect new rad cells:
fzation occurs in the

mosquito's digestive tract, ) Female Anopheles

and a zygote forms, The mosquito bites 2

zZygote is the only diploid person Infected with 0 Some merozoites divide to form

stage In the life cycie, malaria and picks up gametocytes, which complete the life
Plasmodium cycie in a new female mosquite
gametocytes along
with blood.
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Emiseanch Maldridalaria

AAS agents of natural selection, infectious diseases have played a
major role in

evolution of the human species (Brown and Inhorn, 1990).

Asickle cell trait has created fitness advantages and disadvantages
Aadvantage of inheriting this

gene, if heterozygous, is increased immunity to malaria.
ADisadvantages include

Ainheriting the homozygous recessive alleles and developing sickle
cell anemia and its

painful symptoms

red blood cells of people with sickle cell trait
break down quickly when malaria parasite
attacks them. Since the parasite must grow
inside red blood cells, the disease does not
have a chance to become firmly established.



Heteirc;)zygous adlvaniage -
survival of tine fittesttim fiigiint
against malaria

Selection against both homozygotes (AA and aa)
Possible parent E; tl’rr;r|||||||t[

mating pattems

mmm

Careers of the Sickle Cell Anemia Gene

survived bouts of Malaria better

than both homozygotes -reproduced 1 pased
on the immunity to their offspring

BUT with survival from Malaria came

prevalence of Sickle Cell Anemia among the
affected ethnic groups




Wantthivdiel enatariardistiisationuin 2008 Sitonh diyotherdolotiredquddionsdoptheimap of the map

Worldwide malaria distribution in 2002
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Sickle cell anemia may be the result of
a genelic mutation that happened in
malaria-prone regions like Africa
thouwsands of years ago. People
with sickle cell trait may have
been more likely to survive

malaria epidemics - and because
they survived when others did not.,
this allowed the trait to be passed down
through generations.




percent of
population
that has the

sickle-cell allele
[Hemaoglakin =)




ISease

Se = Senegal, Be = Benin, Bantu, and
Arab -India



