EYLÜL 2016 TUS – HATALI  SORULAR
Temel Bilimler 47. Soru


Eritrosit membranında bulunan major transmembran glikoproteini aşağıdakilerden hangisidir?

A)
Glikoforin 
B)
Spektrin

C)
Band-3

D)
Ankrin

E)
Protein 4.1

Doğru cevap: A ve C
Eritrosit membran proteinleri; tıpta bir çok disiplini ilgilendiren bir konudur. Fizyoloji, Histoloji, Biyokimya, Pediatri ve İçhastalıkları textbooklarında konu farklı yönleriyle geçmektedir.

Soru; Biyokimya soruları arasında yer almıştır. Sorunun, Harper Biochemistry kitabının 159. sayfasından sorulduğu açıkca anlaşılmaktadır ancak; soru tam bir çeviri ve anlayış hatasına kurban gitmiştir. Şöyle ki; ilgili sayfadaki metinde “Glycophorin is a major integral membrane glycoprotein of human erytrocytes” yazmaktadır.

Konu başlığı “CARBOHYDRATES OCCUR IN CELL MEMBRANES IN LIPOPROTEINS” yani karbonhidratlardır ve asıl çevirisi “Glikoforin insan eritrositlerinde bulunan bir major integral membran proteinidir”. Bu ifade “the major” ile değil de “a major” ile ifade edilmiştir, yani başka major glikoproteinlerin varlığını ekarte etmeyen bir ifadedir.

Nitekim aynı kitabın 696. sayfasında “THE RED BLOOD CELL MEMBRANE” başlığı altında konu bütünüyle anlatılmış ve hem Band 3 proteini hem de Glikoforinlerden beraberce bahsedilmiştir ki dikkate alınması gereken chapter burası olmalıdır.
Biyokimyanın diğer temel textbooklarında (Lehninger, Stryer, Tietz… gibi) bile “Eritrosit membranında bulunan major glikoproteinin Glikoforin” olduğuna dair bir ifade YOKTUR. Tam aksine hem Glikoforin hem de Band 3 (anyon transport kanalı) beraber anılmaktadır.

Biyokimya dışı tüm branşların ana textbooklarında da hem A hem de C seçeneği yine hep beraber anılmaktadır. 
Çift cevaplı olduğu için soru iptal edilmelidir.

Tüm bu kaynakların görüntü ve referans bilgileri aşağıdadır:
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FIGURE 53-5 Major membrane proteins of the human red
blood cell. Proteins separated by SDS-PAGE were detected by stain-
ing with Coomassie blue dye. (Reproduced, with permission, from
Beck WS, Tepper RI: Hemolytic anemias lll: membrane disorders. In:
Hematology, 5th ed. Beck WS (editor). The MIT Press, 1991,

THE RED BLOOD CELL MEMBRANE

Early analyses by SDS-PAGE of the polypeptides present in red
blood cells revealed 10 major proteins (Figure 53-5). These
proteins were initially designated based upon their migration
on SDS-PAGE, with the slowest migrating (highest molecu-
lar mass) designated band 1 protein, also known as spectrin
(Table 53-4). As illustrated by Figure 53-6, certain of these
proteins are glycosylated and several span the membrane
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FIGURE 53-6 Interactions of cytoskeletal proteins with
each other and with certain integral proteins of the membrane
of the red blood cell. (Reproduced, with permission, from Beck WS,
Tepper RI: Hemolytic anemias Ill: membrane disorders. In:
Hematology, 5th ed. Beck WS (editor). The MIT Press, 1991.)

bilayer (integral membrane proteins), while others associate
with its surface, generally via protein-protein interactions
(peripheral membrane proteins).

The Red Blood Cell Membrane
Contains Anion Exchange Protein
& the Glycophorins

Band 3 protein is a transmembrane glycoprotein oriented with
its carboxyl terminal end projecting from the external sur-
face of the erythrocyte membrane and its amino terminal end

TABLE 53-4 Principal Proteins of the Red Cell Membrane

1 Spectrin (o)

2 Spectrin (B)

21 Ankyrin

22 Ankyrin

23 Ankyrin

26 Ankyrin

3 Anion exchange protein

41 Unnamed

5 Actin -

6 Glyceraldehyde-3-phosphate
dehydrogenase

7 Tropomyosin.

8 Unnamed

Glycophorins A, B,and C

240
220
210
195

175
145
100
80
43
35

v ® v — v v v BV v T

-

29

P 23
I 31,23,and 28

“The band number refers to the position of migration on SDS-PAGE (see Figure 53-5), in which glycophorins are not shown. A number of other components

(eg, 4.2 and 4.9) are not listed.

Source: Adapted from Lux DE, Tse WT: Hereditary spherocytosis and hereditary elliptocytosis. In: The Metabollc Basis of Inherited Disease, 8th ed. Scriver CR,

Beaudet AL, Valle D, et al (editors). McGraw-Hill, 2001. Chapter 183.
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from the cytosolic face. Thought to exist as a dimer, band 3
protein is a multipass membrane protein whose polypeptide
chain crosses the bilayer 14 times. The principle function of
this anion exchange protein is to provide a channel within the
membrane through which chloride and bicarbonate anions
can be exchanged. At the tissues, bicarbonate generated from
the hydration of CO, is exchanged for chloride. At the lungs,
where carbon dioxide is exhaled, this process is reversed. The
amino terminal end serves as an anchoring point for several
red blood cell proteins, including band 4.1 and 4.2 proteins,
ankyrin, hemoglobin, and several glycolytic enzymes.

Glycophorins A, B, and C are single-pass transmem-
brane proteins (the polypeptide chain crosses the membrane
only once). The 23 amino acid transmembrane segment is
o-helical in configuration. Glycophorin A, the predominant
form, is heavily glycosylated. The amino terminal end of this
131-amino acid polypeptide is modified by 16 oligosaccharide
chains, 15 of them O-linked, that account for roughly 60% of
its mass. The oligosaccharide chains of glycophorin A account
for nearly 90% of the sialic acid residues bound to the red
cell membrane. The carboxyl terminal end extends into the
cytosol and binds to band 4.1 protein, which in turn binds to
spectrin. Polymorphism of glycophorin A provides the basis
of the MN blood group system (see below). Some viral and
bacterial pathogens, such as influenza virus and Plasmodium
falciparum, target erythrocytes by recognizing and binding to
glycophorin A. Intriguingly, individuals whose red cells lack
glycophorin A exhibit no adverse effects.

Spectrin, Ankyrin, & Other Peripheral
Membrane Proteins Help Determine the
Shape & Flexibility of the Red Blood Cell

In order to maximize the efficiency of gas exchange, red blood
cells must possess the structural strength to maintain their
biconcave shape, yet remain sufficiently flexible to squeeze
through peripheral capillaries and the sinusoids of the spleen.
The red blood cell membrane’ lipid bilayer, which is inher-
ently fluid, contributes significantly to the deformability of the
erythrocyte membrane. This flexible bilayer is pulled into the
biconcave shape by a strong but flexible network of cytoskel-
etal proteins (Figure 53-6).

Spectrin is the most abundant protein of the erythrocyte
cytoskeleton. It is composed of two polypeptides more than
2100 residues in length: spectrin 1 (o chain) and spectrin 2
(B chain). The 0. and B chains of each spectrin dimer inter-
twine in an antiparallel orientation to form a highly extended
structural unit = 100 nm in length. Normally, two spectrin
dimers self-associate head-to-head to form an approximately
200 nm long tetramer that is linked to the inner surface of
the plasma membrane (and is bridged to other spectrin tet-
ramers) via ankyrin, actin, and band 4.1 protein. The result
is an internal mesh, the cytoskeleton, that is strong enough
to maintain cell shape and resist swelling due to osmotic
pressure, yet flexible enough to allow the erythrocyte to fold
when needed.

Ankyrin is a pyramid-shaped protein that binds spectrin.
In turn, ankyrin binds tightly to band 3, securing attachment
of spectrin to the membrane. Ankyrin is sensitive to proteoly-
sis, accounting for the appearance of bands 2.2, 2.3, and 2.6, all
of which are derived from band 2.1.

Actin (band 5) exists in red blood cells as short, double-
helical filaments of F-actin. The tail end of spectrin dimers
binds to actin. Actin also binds to protein 4.1.

Protein 4.1, a globular protein, binds tightly to the tail end of
spectrin, near the actin-binding site of the latter, and thus is part
of a protein 4.1-spectrin-actin ternary complex. Protein 4.1 also
binds to the integral proteins glycophorin A and glycophorin
C, thereby attaching the ternary complex to the membrane. In
addition, protein 4.1 may interact with certain membrane phos-
pholipids, thus connecting the lipid bilayer to the cytoskeleton.

Certain other less quantitatively prominent proteins, such
as band 4.9, adducin, and tropomyosin, also participate in
cytoskeletal assembly.

Abnormalities in the Amount or
Structure of Spectrin Cause Hereditary
Spherocytosis & Elliptocytosis

Hereditary spherocytosis, a genetic disease transmitted as an
autosomal dominant, affects about 1:5000 persons of Northern
European ancestry. It is characterized by the presence of sphe-
rocytes (spherical red blood cells, with a low surface-to-
volume ratio) in the peripheral blood, by a hemolytic anemia,
and by splenomegaly. Spherocytes are more vulnerable to lysis
when exposed to lower than normal osmotic pressure, since
their spherical shape offers little capacity to accommodate
additional water. Their abnormal shape also renders them less
deformable and more prone to destruction in the spleen, thus
greatly shortening their life in the circulation.

Hereditary spherocytosis is caused by a deficiency in
the amount of spectrin or abnormalities of its structure that
undermine its capacity to associate with other cytoskeletal
components. The consequent weakening of the links that
anchor the erythrocyte membrane to the cytoskeleton leads to
the adoption of the spherocytic shape. Hereditary spherocyto-
sis also can results from mutations that produce abnormalities
in ankyrin or in bands 3, 4.1, or 4.2. The anemia associated
with hereditary spherocytosis is generally relieved by surgical
removal of the patient’s spleen (splenectomy).

Hereditary elliptocytosis also results from genetic disor-
ders that generate abnormalities in spectrin or, less frequently,
in band 4.1 protein or in glycophorin C. It can readily distin-
guished from hereditary spherocytosis by virtue of the fact that
the affected red blood cells assume an elliptic, disk-like shape.

THE BIOCHEMICAL BASIS OF THE
ABO SYSTEM

Approximately 30 human blood group systems have been rec-
ognized, the best known of which are the ABO, Rh (Rhesus),
and MN systems. The term “blood group” applies to a defined
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The Red Blood Cell: An Example
of Plasma Membrane Structure

OFall the diverse types of membranes, the plasma membrane
of the human erythrocyte (red blood cel)is the most studied
and best understood (Figure 4.32). There are several reasons
for the populasity ofthis membrane. The cels are inexpensive
o obtain and readily availabl in huge numbers from whole
blood. They are alrcady present as singe cells and need not be
dissociated from a complex tissue, The cclls are simple by
comparison with other cell types, lacking nuclear and cyto-

plismic membrancs that inevitably contaminate plasma mem-
brane preparations from other cells. In additon, purified,
infat exythrocyte plasma membranes can be obtained simply
by placing the cells i a dilute (hypotonic) salt soution. The
cells respond to this osmotic shock by taking up water and
swelling,a phenomenon termed Aemofyis. As the surfice area
of cach cell increases, the cell becomes leaky, and the con-
tents, composed almost totally of issolved hemoglobin, Al
out of the cell eaving behind a plasma membrane “ghost”
(Figure 4.320)

Once erythrocyte plasma membranes are isolated, the
proteins can be solubilizd and separated from one another
(fractionated), providing a better idea of the diversity of
proteins within the membrane. Fractionation of membrane
proteins can_be_accomplished using_polyacrylamide. gel
clectrophoresis (PAGE) in the presence of the onic detergent

sodium dodecyl sulfte (SDS). (The techrique of SDS-PAGE
s discused in Section 18.7) The SDS kecps the integral pro-
tcins soluble and, in dditon, adds 1 large number of negative
charges to the proteins with which it asociates. Because the
number of charged SDS molecules per unit weight of protein
tends 1o be reltively constant, the molecules separate from
one another according to their molecular weight. The largest
proteins move most slowly through the moleculs seve of the
el The major protcins of the erythrocyte membrane are sep-

ious bands by SDS-PAGE
(Figure 4.320). Among the proteins arc a vricty of cnzymes

-phosphate dehydrogenase,ome o

high density of thes proteins within the membrane is
evident in the frecze-fracture micrographs of Figure 4.15.
Band 3, which gets its name from its position in 3n clec

trophoretic gel (Figure 4320, is present 1 a dimer composed
of two identical subunits (3 Aomadimer). Each subunit spans
the membrane a least a dozen times and contsins a elatively
small amount of carbohydrate (6-8 percent of the molecule’

weight. Band 3 protein serves a a channel or the pasive ex-
change of anions across the membrane. As blood circulates
through the tissue, carbon diaxide becomes disolved in the
luid of the bloodstream (the plasma) and undergoes the fol

Towing reacton:

H,0 + €O, = H,CO, — HCOT + H*

The bicarbonate jons (HCO, ) enter the erythrocyt in ex-
change for chlorde ions, which leve the cel. In the lungs,
where carbon diovide i releasd, the reaction i reversed and
bicarbonate jons lave the erythrocyte n exchang for chi
side fons. The reciprocal movement of HCO,~ and CI~
occurs though achannel in the center of ach band 3 dimer.
Glycophorin A was the first membrane protcin to have it
amino acid sequence detcrmined. The srrangement of the
polypepide chain of gycophorin A within the plasma e
brane s shown n Figure 418, (Other elted glycophorins, B,
C, D, nd E, src alo prescnt i the membranc 1t much lower
concentrations,) Like band 3, gycophorin A is also present in
the membranc s  dimer. Unlike band 3, cach gycopborin A
subunit spans the membrane only once, and it contains 3

s that together make up sbout 60 percent of the mole-
s weight. i though that the primary function of gy

cophorin derives from the large mumber of negatve charges
borne on sialic acid, the sugar rsiduc a the end of cach car-
bohydrite chain. Because o these charges, red blood cell e-

pelcach other which prevents the cllsfrom clumping a5 they
ireulte through the body’s tiny vesscl. It s noteworthy that
persoms wholack both gycophorin A and B n their red blood
ellshow no llffcts from thee sbsence. At the sume ime,
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© HEMOLYTIC ANEMIAS: RED CELL
2 MEMBRANE AND METABOLIC DEFECTS

PATRICK G. GALLAGHER

‘The mature erythrocyte differs from all other cells in the body. Lacking a
nucleus, DNA, RNA, and ribosomes, it cannot synthesize RNA, DNA, or
protein. It does not divide, it has no mitochondria, it cannot perform the
Krebs cycle, and it lacks an electron transport system for oxidative phos-
phorylation. After enucleation, the reticulocyte, the precursor of the mature
erythrocyte, leaves the marrow and enters the circulation equipped with a
full complement of enzymes, transporters, signaling molecules, and all other
proteins necessary to perform the essential functions of the red cell during
its life span.

‘The erythrocyte membrane accounts for only about 1% of the total weight
of a red cell, yet it plays a critical role in the maintenance of normal red cell
homeostasis through a number of mechanisms. These include retention of
vital compounds and removal of metabolic waste, regulation of erythrocyte
metabolism and pH, and import of iron required for hemoglobin synthesis
during erythropoiesis. The membrane maintains a slippery exterior so that
erythrocytes do not aggregate or adhere to endothelial cells. The membrane
skeleton, a network of proteins on the inner surface of the red cell, provides
the strength and flexibility needed to maintain the normal shape and deform-
ability of the erythrocyte.

‘The principal functions of erythrocyte metabolism in the mature erythro-
cyte include maintenance of adequate supplies of adenosine triphosphate
(ATP), production of reducing substances to act as antioxidants, and control
of oxygen affinity of hemoglobin by production of adequate amounts of
2,3-diphosphoglycerate (2,3-DPG). Because the mature erythrocyte has lost
its ability to perform oxidative phosphorylation, its energy is supplied by
anaerobic glycolysis though the Embden-Meyerhof pathway, by oxidative
glycolysis through the hexose monophosphate (HMP) shunt, and through
nucleotide salvage pathways.

‘This chapter reviews the structure and function of the erythrocyte mem-
brane and its disorders as well as the principal metabolic processes of the
erythrocyte and their disorders.

Membrane Proteins

‘The red cell membrane contains about a dozen major proteins and hundreds
of minor ones. Membrane proteins are classified as integral, penetrating or
crossing the lipid bilayer and interacting with the hydrophobic lipid core, or
peripheral, interacting with integral proteins or lipids at the membrane surface
but not penetrating into the bilayer core. Integral membrane proteins include
the glycophorins, the Rh proteins, Kell and Duffy antigens, and transport
proteins such as band 3 (AE1, anion exchanger 1, SLC4A1), Na', K*ATPase,
Ca?"-ATPase, and Mg*"-AT Pase. Numerous membrane receptors and anti-
gens are present on integral membrane proteins. Peripheral membrane pro-
teins are on the cytoplasmic membrane face and include enzymes such as
glyceraldehyde 3-phosphate dehydrogenase and the structural proteins of the
spectrin-actin-based membrane skeleton.

ates chloride-bicarbonate exchange and provides a binding site for glycolytic
enzymes, hemoglobin, and the skeletal proteins ankyrin, protein 4.1, and
protein 4.2. A single N-glycan chain attached to an Asn in the membrane
spanning domain of band 3 is composed of N-acetyl-n-lactosamine units
arranged in an unbranched, linear fashion in fetal erythrocytes (iantigen) and
n a branched fashion in adult cells (I antigen

ey provide most of the negative surface charge requi
cells to avoid sticking to each other and to the vascular wall. They are involved
in transmembrane signaling and carry receptors for Plasmodium fulciparum,
a number of viruses and bacteria, and several blood group antigens. Other
integral proteins include the Rh proteins, Kell antigen, the glucose trans-
porter, the urea transporter, Na', K'“ATPase, Ca*-ATPase, Mg?"ATPase,
various kinases and phosphatases, acetylcholinesterase, decay accelerating
factor, complement proteins, and receptors for transferrin, insulin, insulin”
like growth factors, thyroid hormone, parathyroid hormone, ov-adrenergic
agonists, cholinergic agents, diphtheria toxin, ceruloplasmin, and opiates.

Peripheral Membrane Proteins

Spectrin is the major component of the membrane skeleton. It is composed
of two subunits, ccand { spectrin, that are structurally related but functionally
distinct. These subunitsintertwine around each otherin an antiparallel fashion
to form heterodimers, which in turn self-associate head-to-head to form tet-
ramers—slender, twisted wormlike molecules that extend to a total length of
about 100 nm. Spectrin is highly flexible and assumes a variety of conforma-
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membrane are located to meet specific functions of these cells. Thus there is a high
degree of molecular organization of biological membranes that is not apparent from
diagrammatic models.

Human Erythrocytes Are Ideal for Study of Membrane Structure

The structure of the plasma membrane of the human erythrocyte has been investi.
gated extensively because of the ease with which the membrane can be purified
from other cellular components. Figure 12.25 is a representation of the interaction
of some of the many proteins in this membrane.

Lipids Are Distributed in an Asymmetric Manner in Membranes

There is an asymmetric distribution of lipid components across biological
membranes. Each layer of the bilayer has a different composition with respect to
individual glycerophospholipids and sphingolipids. The asymmetric distribution of
lipids in the human erythrocyte membrane is shown in Figure 12.26. Sphin-
gomyelin is predominantly in the outer layer, whereas phosphatidylethanolamine is
predominantly in the inner lipid layer. In contrast, cholesterol is equally distributed
on both layers. |
Uncatalyzed transverse movement from one side to the other (i.e., ﬂip—flop) of
glycerophospholipids and sphingolipids is slow. Asymmetry of lipids is maintained
by specific membrane proteins, termed lipid transporters, which promote the

Spectrin
—

|
Ankyrin

Bam/4A2

Glycophonn A

i
Anion channel

FIGURE 12.25

Schematic diagram of the erythrocyte membrane.

Diagram indicates the relationship of four membrane-associated pro- facilitated diffusion of CI™ and HCO; ™. Ankyrin and spectrin are part
teins with the lipid bilayer. Glycophorin is a glycoprotein that contains  of the cytoskeleton and are peripheral membrane proteins. Ankyrin
131 amino acids but whose function is unknown. Band 3, so designat-  binds to band 3 and spectrin is anchored to the membrane by ankyrin.
ed because of its mobility in electrophoresis, contains over 900 amino Figure reproduced from Voet, D. and Voet, J. Biochemistry, 2nd ed. New York: Wiley

acids and is involved in interacting with ankyrin and possibly in the 1995. Reprinted by permission of John Wiley & Sons, Inc.
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Electron micrograph from Shen BW, Josephs R, Steck TL: Ultrastructure of the

intact cytoskeleton of the human erythrocyte. J Cell Biol 102:997-1

, 1966.

Actin, tropomyosin, adducin,

Figure 6-2. Cell membrane of a red blood cell

and protein 4.1 form a B:;”g i ;’r‘,‘i ankyrin
junctional complex that, anacﬁmem o
together with glycophorin, @ proteins.
stabilizes spectrin tetramers.
A 1005
Spectrin tetramers
semmmesape=====S {orm g meshwork.
Glycophorin and anion transporter Anion transporter channel (band 3) allows Ankyrin anchors
channel (band 3) are the two major HCO3™ to cross the plasma membrane in spectrin to band 3.

transmembrane proteins exposed to the

exchange for CI=. This exchange facilitates the

outer surface of the red blood cell. release of COp in the lung

Spectrin tetramers are linked to a complex formed by
three proteins:
1. A short actin filament, composed of 13 G-actin

Protein 4.1
Tropomyosin
Actin
Adducin

Spectrin 8 chain

Spectrin o chain
Spectrin dimer

Junctional complex Spectrin

Spectrin is a large dimeric protein consisting of two
polypeptides: (1) spectrin o (240 kd); and (2) spectrin [3
(220 kd).

The two polypeptides associate in antiparallel pairs to form

monomers:
2. Tropomyosin. arod about 100 nm long.
3.Protein 4.1, Two chains join head to head to form a tetramer, found in
Protein 4.1 links the actin-tropomyosin complex to the cortical region of the red blood cell.
glycophorin. In hereditary spherocytosis (HS), red blood cells are
Adducin is a calmodulin-binding protein that spheroidal, less rigid, and subject to destruction in the spleen.

stimulates the association of actin with spectrin.

This alteration is caused by cytoskeletal abnormalities
involving sites of interactions between spectrin o and 5 and
protein 4.1

Clinical significance: Cytoskeletal and hemoglobin abnormalities

Elliptocytosis and spherocytosis are alterations in the shape of RBCs caused
by defects in the cytoskeleton. Elliptocytosis, an autosomal dominant disorder
characterized by the presence of oval-shaped RBCs, is caused by defective self-as-
sociation of spectrin subunits, abnormal binding of spectrin to ankyrin, protein
4.1 defects, and abnormal glycophorin (see Figure 6-2). Spherocytosis is also

an autosomal dominant condition involving a deficiency in spectrin. The com-
PUSE SRS T .4 T 4 1

man clinical fearirae ~F SllE
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Figure 458-1 A simplified cross-section of the red blood cell (erythrocyte) membrane. The lipid bilayer forms the equator of the cross-section
with its polar heads (small circles) turned outward. 4.1 R, protein; 4.2, protein 4.2; LW, Landsteiner-Wiener glycoprotein; Rh, Rhesus polypeptide;
RhAG, Rh-associated glycoprotein. (From Perrotta S, Gallagher PG, Mohandas N: Hereditary spherocytosis, Lancet 372:1411~1426, 2008.)
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Figure 458-2 Pathophysiologic effects of hereditary spherocytosis. (From Perrotta S, Gallagher PG, Mohandas N: Hereditary spherocytosis,
Lancet 372:1411-1426, 2008.)

Table 458.

TRAIT MILD MODERATE SEVERE
Hemoglobin (g/dL) Normal 11-15 812 <68
Reticulocytes (%) Normal (<3) 3-6 >6 >10
Bilirubin <17 17-34 >34 >51
Transfusions 0 [ 02 Regular
Typical heredity AD AD AD or de novo mutation AR
Splenectomy Not indicated Not indicated May be indicated* Indicated

“Splenectomy indicated if patient requires frequent transfusions for hypoplastic crises or shows poor growth o cardiomegaly.

AD, autodominant; AR, autorecessive.
Modified from Bolton-Maggs PHB, Langer JC, lolascon A, et al: Guidelines for the diagnosis and management of hereditary spherocytosis-2011 update, Br J

Haematol 156:37-49, 2011,
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4:1 is-greatly enhanced at the later stages of erythroid maturation.”>7
. Likewise, the quantity of polylactosaminoglycan, a specific carbohy-
~ drate chain that carries blood group ABH and li antigenic determi-

Part Il Biology of Stem Cells and Disorders of Hematopoiesis

biologic assay for Epo.® Genetic evidence indicates that recovery
from this hemolytic anemia is controlled by a receptor complex
formed between the EpoR and a truncated version of the Stk receptor
encoded by Fv2:, a locus that also determines strain susceptibility to
Friend virus infection.” An additional control on the response to
acute erythroid stress in mice is exerted by the glucocorticoid recep-
tor, as mice in which this receptor is targeted recover poorly from
phenylhydrazine treatment.”® On the other hand, experimentally
induced mutations in genes involved in the regulation of erythroid
differentiation, such as signal transducer and activator of transcrip-
tion 5 (STATS)™! 7! and GATA1"%72 induce chronic erythroid stress
by increasing the rate of erythroblast apoptosis. The spleen also is
recruited as a hemopoietic site in response to chronic erythroid
stress.”!72 Several studies in aggregate suggest that the erythron does
not respond to stress only by amplifying the normal erythroid pro-
genitor cell compartments (i.e., common myeloid progenitor, MED,
and CFU-E). The erythron also generates alternative routes of dif-
ferentiation, possibly through cooperation between EpoR and other
receptors (e.g., Stk and glucocorticoid receptor) specifically recruited
as part of the stress response.’>’* Genetic heterogeneity in the control
of gene expression of these receptors may add another layer of vari-
ability in recovery from anemia in humans.

The alterations in cell morphology that occur as erythroid precur-
sor cells mature (Fig. 25-2) are determined by complex biochemical
changes, which accommodate the accumulation of erythroid-specific
proteins and the progressive decline in proliferation. Compared to
erythroid progenitor cells, erythroid precursor cells have been more
accessible to study, and considerable information is available about
Their maturation-related biochemical changes. -

The shape and deformability of the red cell are determined by its
membrane proteins. Most membrane cytoskeletal proteins (spectrin,
glycophorin, band 3, band 4.1, and ankyrin) accumulate after the
CFU-E stage (i.e., within the precursor cell compartment). Specifi-
cally, expression of membrane glycoproteins such as band 3 and band

nants, is much higher in mature erythrocytes than in erythroblasts.”®
Whereas a linear, virtually unbranched polylactosamine structure is
i orn erythroid celfs iatitigent
reactivity), a branched polylactosaminyl structure is present in adult
erythroblasts (reflected by I antigenic reactivity), and branching
increases further as maturation progresses.’”> A correctly assembled
cytoskeleton is important for the deformability and dynamic plastic-
ity of red blood cells in circulation. A new player required for actin
assembly in red cells, Rac GTPase, has been identified.** Glycopho-
rins, especially glycophorin A, are expressed fully at the CFU-E or
proerythroblast level just before expression of globin, and few changes
occur during maturation.®? In contrast, the membrane glycoproteins
p105 and p95 decline during the later stages of maturation,’ and yet
other membrane glycoproteins, such as vimentin (an intermediate
filament protein), are totally lost.”> Loss of vimentin expression at the
late erythroblastic stages most likely facilitates enucleation. The
process of erythroblast enucleation involves chromatin reorganiza-
tion, as evidenced by separation of the nuclei surrounded by plasma
and nuclei extrusion from the cell. The expelled nuclei are picked up
by macrophages. Sorting of erythroblast plasma membrane compo-
nents to reticulocytes is regulated by the degree of skeletal linkage,™
whereas engulfment of nuclei by macrophages occurs only after the
nuclei are disconnected from reticulocytes. Phosphatidylserine, the
“cat me” flag for apoptotic cells, is also used for engulfment of nuclei
expelled from erythroblasts.® The enucleation process is caspase inde-
pendent®® and erythroblast macrophage protein dependent.® Eryth-
roblast macrophage protein is expressed by erythroblast and
macrophage and must be expressed by both populations for proper
enucleation to occur.® The fact that proper enucleation requires
interaction with the macrophages explains the old observation that
erythroid differentiation in the marrow occurs in discrete sites, the
erythroblastic islands, which are composed of erythroblasts surround-
ing a central macrophage (see Hematopoietic Microenvironment).

In addition to quantitative changes that occur during maturation,
gradual switches in subunit composition of some cytoskeletal proteins
occur. For example, exclusively erythroid subunits of & and B spectrin
are displayed only in end-stage cells.s Likewise, multiple transcripes
of ankyrin or protein 4.1 have been identified, and the ratios of these
transcripts change during maturation.® Initial expression of many of
these membrane components likely begins at the progenitor cell level.
However, in these cells, final assembly may be discouraged because
of the higher turnover of these proteins, which minimizes mutual
interactions, or because of asynchrony in protein synthesis. Preven-
tion of cytoskeletal assembly at these early stages may secure more
membrane fluidity and cell motility needed during this proliferative
phase of differentiation. Because molecular probes for many of the
red cell cytoskeletal components have been developed, detailed infor-
mation about the transcription and processing of most of these pro-
teins is beginning to emerge.”

Expression of the majority of genes encoding cytoskeletal compo-
nents is not restricted to red cells. Dissecting hemopoietic from
nonhemopoietic consequences of abnormalities in these genes has
been difficult, but the development of mouse models that mimic
defects found in human diseases has been helpful in this respect.®

Gene activity during erythroid maturation is dominated by globin
expression. Globin represents less than 0.1% of protein at the pro-
erythroblast level but constitutes 95% of all protein at the reticulocyte
level.¥” Globin expression has been extensively studied, and its gene
regulation is well understood in molecular terms. Major steps in
globin transcription and processing are known in considerable detail
and are summarized elsewhere in this text (Chapter 33). The globin
type synthesized by adult precursors is hemoglobin A (HbA; a,,).
In addition, two other minor globin components, HbA; (0,3,) and
HbF (0,,y,), are present. Of significant biologic interest are the low
amounts of HbF that continue to be synthesized throughout life.

The small amount of HbE which is present in all normal indi-
viduals, has the following characteristics.® (a) It is confined to a small
fraction of red cells, called F cells, which are detected by sensitive
immunofluorescence assays or acid elution techniques and usually
constitute 2% to 5% of all red cells. Within each F cell, HbF ory
globin constitutes 14% to 25% of total globin. (b) The number of
F cells is genetically determined, and the gene(s) linked or nonlinked
to the B-locus is responsible for F-cell formation. (c) F cells do not
display other features of “fetalness” because their membrane compo-
nents and enzymes are characteristically adult. (¢) Synthesis of HbE
peaks earlier than that of HbA, so the proportion of HbF is higher
in immature cells compared with mature, fully hemoglobinized cells.
(e) F cells and cells that contain only HbA are not derived from dis-
tinct stem cell populations but from a common adult stem cell
Whether this cell will form F or non-F (i.e., A) cells is determined
at the BFU-E level and throughout the CFU-E level. In vitro the
great majority of BFU-E have the potential to express HbF, whereas
in vivo only a very small proportion of red cells contain HbE. This
potential appears to be lost during normal cell differentiation and
maturation in vivo. This concept links the potential for HbF expres-
sion to the pathway of erythroid differentiation and thus may have
implications for interpreting the reactivation of HbF that occurs in
adults under diverse circumstances (e.g., after chemotherapy or with
acute bleeding).®® Many of these circumstances seem to influence
HbF levels by directly or indirectly modifying the kinetics of the
normal differentiation/maturation process.®*® HbF levels in red cells
can be increased by exposing the cells during maturation to chemical
inhibitors of histone deacetylase. This class of enzymes nonspecifi-
cally suppresses gene transcription by catalyzing histone deacetylation
and, consequently, chromatin condensation.”! Therefore, they
can directly activate transcription of Y-globin genes in vitro and in
vivo?% and in a number of patients with B-thalassemia.?>*

Synthesis of globin appears to be coordinated with synthesis of
heme throughout erythroid maturation so that functional hemoglo-
bin tetramers are formed rapidly and spontaneously after release ©
newly synthesized globins from polysomes. Information about the
accumulation of heme and its synthetic intermediaries has been pro-
vided by crude biochemical approaches (Fig. 25-2). However, nov’
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FIBURE 10.1

Blood smear: Preparation technique and
Overview photomicrograph. a. Photograph showing the
‘mlethod of producing a blood smear. A drop of blood is placed
diectly on a glass slide and spread over its surface with
fe edge of another slide. b. Photomicrograph of smear

["om peripheral blood stained with Wright's stain, showing the
Cells evenly distributed. The cells are mainly erythrocytes. Three

:l;‘ukocytes are present. Platelets are indicated by arrows.
X850,
I

r‘

{ssues and, in exchange, bind carbon dioxide for removal
fom the tissues. Their shape is that of a biconcave discs
TMIh a diameter of 7.8 um, an edge thickness of 2.6 um,
id a central thickness of 0.8 pm. This shape maximizes

fhe cell’s surface area (~140 pm?), an important attribute
82s exchange.

The life span of erythrocytes is approximately 120 days, after
which most (~90%) of them are phagocytosed by macrophages
in the spleen, bone marrow, and liver. The remaining aged ery-
throcytes (~10%) break down intravascularly, releasing in-
significant amounts of hemoglobin into the blood.

In H&E-stained sections, erythrocytes are usually 7 to
8 wm in diameter. Because their size is relatively consistent in
fixed tissue, they can be used to estimate the size of other cells
and structures in tissue sections; in this role, erythrocytes are
appropriately referred to as the logic ruler”

Because both living and preserved erythrocytes usually ap-
pear as biconcave discs, they can give the impression that
their form is rigid and inelastic (Fig. 10.2). They are, in fact,
extremely deformable. They pass easily through the narrowest
capillaries by folding over on themselves. They stain uni-
formly with eosin. In thin sections viewed with the transmis-
sion electron microscope (TEM), the contents of an erythrocyte
appear as a dense, finely granular material.

The shape of the erythrocyte is maintained by membrane
proteins.

The cell membrane of an erythrocyte is composed of a typical
lipid bilayer and contains two functionally significant groups
of proteins.

@ Integral membrane proteins represent most of the pro-
teins in the lipid bilayer. They consist of two major families:
glycophorins and band 3 proteins. The extracellular do-
mains of these integral membrane proteins are glycosylated
and express specific blood group antigens. Glycophorin C
amember of the glycophorin family of transmembrane pro-
teins, plays an important role in attaching the underlying
cytoskeletal protein network to the cell membrane. Band 3
protein binds hemoglobin and acts as an additional an-
choring site for the cytoskeletal proteins (Fig. 10.3).
eripheral me eins reside on the inner
surface of the cell membrane. They are organized into a
two-dimensional hexagonal lattice network that lami-
nates the inner layer of the membrane. The lattice itself,
which is positioned parallel to the membrane, is com-
posed mainly of cytoskeletal proteins including < i
tetramers, actin, band 4.1 tein, adducin, .9
tein, and tropomyosin (see Fig. 10.3) that form a
network or mesh. The lattice is anchored to the lipid bi-
layer by the globular protein ankyrin, which interacts
with band 4.2 protein as well as with band 3 integral
membrane protein.
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Klinik Bilimler 9. Soru

Tüm dünyada, önlenebilir ölümler için en önemli risk faktörü aşağıdakilerden hangisidir?

A)
Sistemik arteriyel hipertansiyon
B)
Sigara
C)
Diabetes mellitus
D)
Obezite
E)
Kolesterol yüksekliği
Doğru cevap sorudaki yönlendirme hatası nedeniyle YOK veya B olmalı…
Bu soru bir Halk Sağlığı sorusudur ve Dünya Sağlık Örgütü’nün (WHO) verilerinden oluşturulmuştur.

Bu soruda, hem soru kökünde bir yanlış ve adaylarda doğru cevaba ulaşmak için kafa karışıklığı oluşturan bir hata yapılmış, hem de eski bir veri kullanılmıştır, bu veri sonraki kaynaklarda değişmiştir.

Alınan kaynak sıklık sırasını verirken ve soru “en sık tespit edilen risk faktörü” şeklinde sorulması gerekirken “en önemli risk faktörü” şeklinde sorulmuştur. Bu durum; özellikle başarılı adaylarda kafa karışıklığı oluşturulmuştur.

Çünkü; her zaman “en sık” olan, “en önemli” değildir. Hipertansiyon en sık olabilir ama yol açtığı patolojiler itibarıyla “sigara”, ya da kronik end organ hasarı nedeniyle “Diabetes mellitus” en önemli olabilir.

Bu kavram kargaşası nedeniyle, soru adaylar lehine zaten iptal edilmelidir.

Veri değişikliği konusuna gelince; aşağıdaki Dünya Sağlık Örgütü verileri incelendiğinde eğer en sık sorulanı anlayıp da bir doğru cevap verilecekse bu hipertansiyon değil sigara olmalıdır.
Dünya Sağlık Örgütünce 2000 yılında yayınlanan bir makaleye göre göre önlenebilir ölümler içinde başlıca risk faktörü sistemik hipertansiyondur (%13).Diğer risk faktörleri ise sigara kullanımı (%9) yüksek kan şekeri (%6), ve obezite (%5) izlemektedir.
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Hipertansiyonun 1. neden olduğu bilgisinin dayandığı ESKİ makale

Lopez, A. D., Mathers, C. D., Ezzati, M., Jamison, D. T., & Murray, C. J. L. (2006). Global and regional burden of disease and risk factors, 2001: systematic analysis of population health data. Lancet (London, England), 367(9524), 1747–57. http://doi.org/10.1016/S0140-6736(06)68770-9
Oysa 2008 yılı ve sonrasında Dünya Sağlık Örgütü’nce yayınlanan tüm makalelerde Sigara birinci sırada yer almıştır. Dünya Sağlık Örgütü'nün sigaranın en önde gelen önlenebilir ölüm nedeni olduğuna değindiği 2008 tarihli yazı: 

www.who.int/nmh/publications/fact_sheet_tobacco_en.pdf
Yine; Dünya Sağlık Örgütü'nün sigaranın en önde gelen önlenebilir ölüm nedeni olduğunu belirttiği, 2008 Dünya Sağlık İstatistikleri Belgesi (Syf 18)
http://www.who.int/gho/publications/world_health_statistics/EN_WHS08_Full.pdf (sf 18)

Dünya Sağlık Örgütü'nün sigaranın en önde gelen önlenebilir ölüm nedeni olduğunu belirttiği esas "Tütün Epidemisi" çalışması:

WHO report on the global tobacco epidemic, 2008: the MPOWER package. Geneva, World Health Organization, 2008.

Son olarak sigaranın dünyadaki en önde gelen önlenebilir ölüm nedeni olduğunu belirten bir başka makale (bir göğüs cerrahisi dergisinde yayınlanmış.)
Samet, J. M. (2013). Tobacco smoking. The leading cause of preventable disease worldwide. Thoracic Surgery Clinics, 23(2), 103–112. http://doi.org/10.1016/j.thorsurg.2013.01.009
Klinik Bilimler 72. Soru


Kolobom aşağıdaki dokuların hangisinde görülmez?

A)
Göz kapağı 

B)
Sklera 

C)
Kornea

D)
Lens 

E)
Koroid

Doğru cevap: B ve C

Pratik hayatla da bağdaşmayan korneal ve skleral kolobom ifadeleri göz hastalıklarına ait textbooklarda yer almamaktadır. Soru çift cevaplı olup iptal edilmesi gerekmektedir.
Soru; Pediatri soruları arasında sorulmuş ancak esas olarak Göz Hastalıkları sorusudur. He iki branşın kaynaklarında da Kolobom’un Sklera ya da Kornea’da görüldüğünde ilişkin en küçük bir ifade yoktur. Soruyu soran doğru cevap olarak “Sklera”’yı kurgulamış olsa da “Kornea” seçeneğinin de doğru cevap olabileceğini atlamış olmalıdır. Hem Pediatri hem de Göz Hastalıklarının ilgili konu sayfa görüntüleri aşağıdadır.

Kolobom (Grekçe, kesilip atılmış) bir göz dokusunun yokluğunu açıklar. Kolobom, gestasyonun 5-8.haftalarında embriyonik fissürün eksik kapanması sonucu oluşur. Kolobomlar tipik ve atipik olarak sınıflandırılır. Tipik kolobomlar embriyonik fissürün bulunduğu alana lokalize olup gözün inferonazal bölgesinde bulunurlar. Atipik kolobomlar fetal fissür kapanmasıyla ilgili olmadığından gözün başka bir yerinde ortaya çıkar. Tam ve kısmi olan kolobomlar göz kapağı, lens, iris, koroid, retina, hatta optik siniri içeren çok değişik görünümlerle karşımıza çıkarlar. Kornea ve sklerada kolobom görülmez, böylesi bir patoloji glob bütünlüğü ile de bağdaşmayacaktır.
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may benefit from systemic, low-dose erythromycin or azithromycin
treatment.

COLOBOMA OF THE EYELID

‘This cleft-like deformity may vary from a small indentation or notch
of the free margin of the lid to a large defect involving almost the
entire lid. If the gap is extensive, ulceration and corneal opacities may
result from exposure. Early surgical correction of the lid defect is rec-
ommended. Other deformities frequently associated with lid colobo-
mas include dermoid cysts or dermolipomas on the globe; they often
occur in a position corresponding to the site of the lid defect. Lid colo-
bomas may also be associated with extensive facial malformation,
as in mandibulofacial dysostosis (Franceschetti or Treacher Collins
syndrome).

TUMORS OF THE LID

A number of lid tumors arise from surface structures (the epithelium
and sebaceous glands). Nevi may appear in early childhood; most are
junctional. Compound nevi tend to develop in the prepubertal years
and dermal nevi at puberty. Malignant epithelial tumors (basal cell
carcinoma, squamous cell carcinoma) are rare in children, but the
basal cell nevus syndrome and the malignant lesions of xeroderma
pigmentosum and of Rothmund-Thomson syndrome may develop in
childhood.

Other lid tumors arise from deeper structures (the neural, vascular,
and connective tissues). Capillary hemangiomas are especially common
in children (Fig. 624-2). Many tend to regress spontancously, although
they may show alarmingly rapid growth in infancy. In many cases, the
best management of such hemangiomas is patient observation, allow-
ing spontaneous regression to occur (see Chapter 650). In the case of
a rapidly expanding lesion, which may cause amblyopia by obstructing
the visual axis or inducing astigmatism, corticosteroid, interferon, or
surgical treatment should be considered. Systemic propranolol has
been shown to be an effective treatment without the risks associated
with corticosteroid use. Other treatment options include corticoste-
roids, systemically or by direct injection, and surgical excision. Nevus
flammeus (port-wine stain), a noninvoluting hemangioma, occurs as
an isolated lesion or in association with other signs of Sturge-Weber
syndrome. Affected patients should be monitored for the development
of glaucoma. Lymphangiomas of the lid appear as firm masses at or
soon after birth and tend to enlarge slowly during the growing years.
Associated conjunctival involvement, appearing as a clear, cystic,
sinuous conjunctival mass, may provide a clue to the diagnosis. In

Figure 624-2 Capillary hemangioma of the eyelid. (Courtesy of Amy
Nopper, MD, and Brandon Newell, MD.)

some cases, there is also orbital involvement. The treatment is surgical
excision.

Plexiform neuromas of the lids occur in children with neurofibro-
matosis, often with ptosis as the first sign. The lid may take on an
S-shaped configuration. The lids may also be involved by other tumors,
such as retinoblastoma, neuroblastoma, and rhabdomyosarcoma of the
orbit; these conditions are discussed elsewhere.

Bibliography is available at Expert Consult.
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THE TEAR FILM

This film, which bathes the eye, is actually a complex structure com-
posed of 3 layers. The innermost mucin layer is secreted by the goblet
and epithelial cells of the conjunctiva and the acinar cells of the lacri-
mal gland. It adds stability and provides an attachment for the tear film
to the conjunctiva and cornea. The middle aqueous layer constitutes
98% of the tear film and is produced by the main lacrimal gland and
accessory lacrimal glands. It contains various electrolytes and proteins
as well as antibodies. The outermost lipid layer is produced largely
from the sebaceous meibomian glands of the eyelid and retards evapo-
ration of the tear film. Tears drain medially into the punctal openings
of the lid margin and flow through the canaliculi into the lacrimal sac
and then through the nasolacrimal duct into the nose (Fig. 625-1).
Preterm infants have reduced tear secretion. This may mask the diag-
nosis of a nasolacrimal duct obstruction and concentrate topically
applied medications. Tear production reaches adult levels near term.

Superior lacrimal

Lacrimal
gland

Excretory

lacrimal
duct

Lacrimal

Nasolacrimal duct

Inferior nasal concha-

Nasal cavity

Figure 625-1 The lacrimal apparatus.
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involved. The characteristic ophthalmoscopic picture is a focal white
patch with a feathered edge or brushstroke appearance. Because the
macula is generally unaffected, the visual prognosis is good. A relative
or absolute visual field defect corresponding to areas of ectopic myelin-
ation is usually the only associated ocular abnormality. Extensive uni-
lateral involvement, however, is associated with ipsilateral myopia,
amblyopia, and strabismus. If unilateral high myopia and amblyopia
are present, appropriate optical correction and occlusion therapy
should be instituted. For unknown reasons, the disorder is more com-
monly encountered in patients with craniofacial dysostosis, oxyceph-
aly, neurofibromatosis, and Down syndrome.

COLOBOMA OF THE FUNDUS

The term coloboma describes a defect such as a gap, notch, fissure, or
hole. The typical fundus coloboma is a result of malclosure of the
embryonic fissure, which leaves a gap in the retina, RPE, and choroid,
thus baring the underlying sclera. The defect may be extensive, involv-
ing the optic nerve, ciliary body, and iris and even the lens, or it may
be localized to 1 or more portions of the fissure. The usual appearance
is of a well-circumscribed, wedge-shaped white area extending infero-
nasally below the disc, sometimes involving or engulfing the disc. In
some cases, there is ectasia or cyst formation in the area of the defect.
Less-extensive colobomatous defects may appear as only single or mul-
tiple focal punched-out chorioretinal defects or anomalous pigmenta-
tion of the fundus in the line of the embryonic fissure. Colobomas may
occur in 1 or both eyes. A visual field defect usually corresponds to the
chorioretinal defect. Visual acuity may be impaired, particularly if the
defect involves the disc or macula.

Fundus colobomas may occur in isolation as sporadic defects or as
an inherited condition. Isolated colobomatous anomalies are com-
monly inherited in an autosomal dominant manner with highly vari-
able penetrance and expressivity. Family members of affected patients
should receive appropriate genetic counseling, Colobomas may also be
associated with such abnormalities as microphthalmia, glioneuroma of
the eye, cyclopia, or encephalocele. They occur in children with various
chromosomal disorders, including trisomies 13 and 18, triploidy, cat’s-
eye syndrome, and 4p—. Ocular colobomas also occur in many multi-
system disorders, including the CHARGE (C, coloboma; H, heart
disease; A, atresia choanae; R, retarded growth and development and/
or central nervous system anomalies; G, genetic anomalies and/or
hypogonadism; E, ear anomalies and/or deafness) association; Joubert,
Aicardi, Meckel, Warburg, and Rubinstein-Taybi syndromes; linear
sebaceous nevus; Goldenhar and Lenz microphthalmia syndromes;
and Goltz focal dermal hypoplasia.

Bibliography is available at Expert Consult.

Abnormalities of the
Optic Nerve

OPTIC NERVE APLASIA

‘This rare congenital anomaly is typically unilateral. The optic nerve,
retinal ganglion cells, and retinal blood vessels are absent. A vestigial
dural sheath usually connects with the sclera in a normal position, but
no neural tissue is present within this sheath. Optic nerve aplasia typi-
cally occurs sporadically in an otherwise healthy person.

OPTIC NERVE HYPOPLASIA

Hypoplasia of the optic nerve is a nonprogressive condition character-
ized by a subnormal number of optic nerve axons with normal meso-
dermal elements and glial supporting tissue. In typical cases, the nerve
head is small and pale, with a pale or pigmented peripapillary halo or
double-ring sign.

‘This anomaly is associated with defects of vision and of visual fields
of varying severity, ranging from blindness to normal or near-normal
vision. It may be associated with systemic anomalies that most com-
monly involve the central nervous system (CNS). Protean CNS defects
such as hydranencephaly or anencephaly or more focal lesions compat-
ible with continued development of a patient may accompany optic
nerve hypoplasia, but unilateral or bilateral optic nerve hypoplasia may
be found without any concomitant defects.

Optic nerve hypoplasia is a principal feature of septooptic dysplasia
of de Morsier, a developmental disorder characterized by the associa-
tion of anomalies of the midline structures of the brain with hypoplasia
of the optic nerves, optic chiasm, and optic tracts; typically noted are
agenesis of the septum pellucidum, partial or complete agenesis of the
corpus callosum, and malformation of the fornix, with a large chias-
matic cistern. Patients may have hypothalamic abnormalities and
endocrine defects, ranging from panhypopituitarism to isolated defi-
ciency of growth hormone, hypothyroidism, or diabetes insipidus.
Neonatal hypoglycemia and seizures are important presenting signs in
affected infants.

MRI is preferred for evaluating CNS abnormalities in patients with
optic nerve hypoplasia. During MRI, special attention should be
directed to the pituitary infundibulum, where ectopia of the posterior
pituitary may be found. Posterior pituitary ectopia appears on MRI as
an absence of the pituitary infundibulum with an abnormal bright spot
at the upper infundibulum area. This abnormality is present in approx-
imately 15% of patients and suggests posterior pituitary hormone defi-
ciency, requiring further endocrinologic work-up. Endocrine function
should be watched closely in patients with optic nerve hypoplasia. The
cause of optic nerve hypoplasia remains unclear.

Children with periventricular leukomalacia display an unusual
form of optic nerve hypoplasia. The optic nerves demonstrate a large
cup within a normal-size optic disc. This form of optic nerve hypopla-
sia occurs secondary to transsynaptic degeneration of optic axons
caused by the primary bilateral lesion in the optic radiation (periven-
tricular leukomalacia).

OPTIC NERVE COLOBOMA

Optic nerve colobomas can be unilateral or bilateral. The visual acuity
can range from normal to complete blindness. The coloboma develops
secondary to incomplete closure of the embryonic fissure. The defect
may produce a partial or total excavation of the optic disc (Fig. 631-1).

Figure 631-1 Optic nerve coloboma.
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Klinik Bilimler 74. Soru

Enteral beslenme tedavisi yapılan genel durumu stabil bir hastada aşağıdakilerden hangisinin günlük takibi gerekir?
A) Elektrolitler

B) Tam kan sayımı

C) Üre ve kreatinin 

D) Dışkı

E) Vücut ağırlığı
Doğru cevap:  YOK
Enteral beslenme alan hastaların takibi konusunda güncel olmayan bir bilgi ile hazırlanmış bir soru…

Sabiston Textbook of Surgery 19th edition Metabolism in Surgical Patients Chapter 6 page 137’da konu ile tablonun görüntüsü aşağıdadır. Sorunun buradan hazırlandığı açıktır ancak bu tablo aynı kitabın son baskısında değişmiştir.

	[image: image19.png]Table 6-6 Suggested Monitoring Schedule for Enteral Feeding

PARAMETER
Electrolytes

Complete blood
count

Glucose level

Creatinine and
urea levels

Nitrogen balance
Input and output
Body weight
Urine output.

Stool

ACUTE PATIENT

Daily

Daily

3x/day; more often
if poor control

Daily

Daily
Daily
Daily
Hourly

Per motion

STABLE PATIENT
1-2x/week
1-2x/week

3x/day; less often if
good control

Weekly or twice weekly

2-3x/week
2-3x/week
2-3x/week
every 4 hours

Daily
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Sabiston Textbook of Surgery 20th edition Metabolism in Surgical Patients Chapter 6 page 119’da görüntüsü aşağıda olan tablo, bir önceki baskı göre değişmiş ve Stool “dışkı” takibi kaldırılmıştır. Bu yüzden son ve güncel kaynağa göre günlük takip edilmesi gereken parametre olan “aldığı çıkardığı” izlemi seçeneklerde olmadığı için soru iptal edilmesi gerekmektedir. 
	[image: image20.png]'TABLE 5-8 Suggested Monitoring

Schedule for Enteral Feeding
PARAMETER ACUTE PATIENT

STABLE PATIENT

Electrolytes Daily 1-2x/wk

Complete blood count  Daily 1-2x/wk

Glucose level 3x/day; more often if 3x/day; less often if
poor control good control

Creatinine and urea Daily Weekly or twice

levels weekly

Nitrogen balance As needed for concern  As needed for concern
of underfeeding or of underfeeding or
protein malnutrition protein malnutrition

Input and output Daily Daily

Body weight Daily 2-3x/wk

Urine output Hourly Every 4 hr





Sabiston Textbook of Surgery, 20 Edition, Page 119


Bu konu ile ilgili bir başka önemli nokta da; Cerrahinin iki temel textbook’undan bir diğeri  olan Schwart’z Textbook of Surgery kitabında konudan hiç bahsedilmemiştir. Yani 3000 sayfalık temel kitabı okuyan birinin yapamayacağı detayda bir sorunun lisans düzeyinde sorgulanmasıda ayrıca irdelenmelidir.

(Band 3)
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