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THE NIPIROTIC SYNIRCHE

"HEPIROSIS!

Hephrotic ayndrome isx g renal disesse nostly of a
primery ordgin end invelwing mainly tne glomerulus, and
is chargcterised by gross edeme, hespvy proteinurie, hyper-
cholesteroleetniz end a chronic eourse with remissions end
telgpses gver z pericd of many vezsrs with tendency to

develeopr becterial infectionx.

In this esszy we ere going to discuss in short the
yltra structure, paysiology of the kidney end developmental
changes which occur during eecrly infancy before proceeding
to the discussion prover of nephrotic syndrome including
ite etjalagy, clinlcel menifestation of different types,
laboratory date, differentizl diagnosis, prognosis and

finally ite mensgenent.

Central Library - Ain Shams University



Ultre Strueture of the‘Kidna:'

The nspiren 1s the znegtomic znd funestiongl uni¢ of

the Lkidney, there is shout one million nephrens in each

kidney, and eech ephron is conposed of £ glomerulus and
unbrenched tubule which joins & eollecting duct to drein
into the rensl peiviz, znd it is erranged in s manner that
the distal tubule iz adjacent to the glomeruler stalk at
such g voint the tubular surfece become in conteet with

tne afférant'and efTerent srierioles, togesther these struocw
tures form the juxta glomerular ppparetus which is involwved

in renal sodiuwn reguletion end production of Renin,

The Glomerulus:

The glomerulus {aversge diszmeter, 11C to 160 u) is
the filtering aprearatus of the nephron and, es such, ini-
tirtes the formetion of urine. The zdult numbers of
glomeruli exre present by tae time the fetus attains g
welght of 3 to 2.5 kge The glomerulus consists of en
intricate spherical-sheped, convoluted cepillary network,
arising from the afferent erteriole. The walls of the
caplillaries of thisz network form a membrene escross which
the proeess of Jiltration aceurs. Under electron micros-
scopy (Fig. 1) this wmembrene is seen to have three leyerst
(1) an inner lpyer of endothelisl <olls which atre contin-

uous with the endothelipl ocells of the afferent arteriole;
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(2) the glomerulsr basement membrene nroper, whish i5 en
mwinterrupted highly convoluted membreane gbout 1300 i in
thickness. It is formed of = glycoprotein consisting of na
nonfibrilier collagen~like proteilin and two different cerbo-
hydrete complexes, one g disaccharide and the other »
heteropolyseccheride; these are linked with specific amino
acid residues in the protein cheins. Under the electron
microscope tie glomerunlar hasement membrazne appesrs 25 an
amorphous matrix, but & layvering intc g dense centrzl sons
and less dense innrer znd outer zones hes hHeen described
with the use of certein fizstion techniques; (3) an outsr
layer of large wvisceral epithelial celils with extensive
cytoplasmic projections which subdivide into foot processes
end are in direet contact with the glomerulesr besement
membrane. Covering and between these oytoplesmic extensions
is2 a2 carbohydrate~ricn polyanionic mucoprotein, the negative
charge of which ig derdved primerily from the cerboxyl
groups of sialic zcid. Histochemical techniques with =such
steine ex Lflofan blue or colloidal iron are required to

demonstraete this materiel.

In pddition to the endothelial esnd epithelial cells
of the glomerulsr bgsement membrene, there is & third cell
typa - the mesangial cell, These cells lie centrally within
the glomerulus z»nd hzve cytoplasmic extensions which are in

contact with the erdotheliel cells. In disease they may
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axtend between the endothelial eell and the glomerular mem-
brgne, Mesangial cells are believed to funetion in & manner
analogous to c¢elis of the reticulow~endothelipl system and

probably remove macromoleécular substances from the eirculaw—

tion.

Bowman?s campsule surrounds the glomerulus. Its basew
ment membrane is continucus with the bzsement membrane of
the proximal conwvoluted tubule and is lined on its inner
espect by the parietal epitheliel cells (Vaughan and Mckay,

1975},

Under the electron microsceope the endotheljum is
seen to be fenestreted and pseudopodis of the epithelial
oells are seen to form slits glong the cepillary wall.
The normal separation of the foot pracesses of the epi-
thelial eells is lest during excessive proteinuria such
as occurs in mephroetic syndrome, and the gaps or pores
are geen in the endothelial lining, however the basement
membrane between the endotheliasl cells and epithelisl
cells does not pontain visible pores (Fig., 2).

The total area of glomerular capillary endothelium
peross which filtration oceurs in man is sbout l.5 sg.m.

The proximel conveluted tubule 45 about 15 m.m,
long and 55 u.m,. in diameter, In man its wells ie made up
of a single layer of colls that inter-digitate with one

anrother; the luminml edgee of the e¢ells have a2 straight
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Figure 1: Glomerular lobule with its centro

| Intercapillary cal (1},

. intercalluler substaney of
varying deasity {I8)

—Endothalium .
g inner layar (Meen 310k)
[-Censs lover (Meon 54011

|-outer tayer tMean si0k | :
—Ephthehum

Bosement membrone
flpnm Man f.

-

lobular region
(mesangium). Mecsurements of the Peripheral basew

ment membranes based on & study of rats. fAbbre-
viations: DBY, dense layer of besement membrane
{lemina densa); OBM snd IBM, outer and inner
layers, respectively, of basement membrgne; Ep,
spitheliun; End, endothelium; IC, intercapillary
channel; H, holes or gaps in endotheliuwn; RBCG,
red blood cell. (From H. Latte, L.3. Mezunsbach
and S.C. Madden: J. Ultrzstruct. Res., %: 455,
1960, after Vaughsn and Mekay, Nelson Text Book
of Peddatrics, 1975).
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Figuve 2: Glomeruler capillery wall showing foot
process of podocytes, F, filtration slit
membrana {zrrow), bascment membrane, M,
and fenestrzted endothelium, E. (x&0,C00.)
(From W.4.D. snderson Text Book of Petho-

logy.
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brusa berder due to the presence of innmmergble mievewilli.

The convoluted nortion of the proxima) coenveluted
tubule {pars conveluta} drains into the streight portion
{pars recte) which formis the first pert of loop of Henle;
the proximsl tubule terminstes in the thin segment of the
descending linbd of the loop of Henle which has en epithelim

made up of giteruzted Tlzti cellsn.

The nephrons -rith glomeruli in the outer nortion of
the renel cortex hizve saort loops of Henle whereas thasge
with glomeruli in the juxie medullery region of the cortex
heve long loops extonding dovm intoe tze medullery pyramidsi

in human only 15% of the nephreons have long loops.

The totzl length of the thin segment of the loop
varies between 214 ni.m. in lengtz, it ends in the thick
sagment of the gacepding limb which is egbout 12 m.m. in
length, The gacending limb of the loop of Henle doubles
hack to the glomeruluas of thwe nephron from which the
tubule esrose agnd passes close to ita efferent srteriole,
at this peoint some of the cells of the juxte glomerulasr
epparatus sre piled up zround the tubule snd tubuler epi-
theliun is modified histologicelly to form the macula
dense which I=s exritrarily designatec sz the point where
the locp of Henle ends and the distal convoluted tubule

begins.
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The distal convoluted tubule is edeut 5 m.m. long,
ite opitheliuwm is Zower than that ef the proximal tubule
and glthough there sre s few micrevilli there is noe dis-
tinct brush border, The distal tubulaes coalesce to form
egllecting ducts whieh ere sghout K0 me.m. long end pass
through the renal ceortex and medulla to empty into the
pelvis of the kidney et the apices of the medullary

pyramids,

The totel length of the nepureon including the pollectw

ing ducts ranges from 45-55 m.m.ﬁﬁanong,_lg?E}.

Blood ¥Vessels of the Kidney:

The afferent erteriocles ere short stiraight branches
of the inter-lober arteries; fthe efferont arterioles oregk
up into the cepillaries which supply the tubnle before
drgining inte the renel wvein. The srterizl segments bet-
ween glomeruli snd tubules sre thus teehnicelly & portal
system; and ths glowerular capillarices esre the only

capillaries in the body thet drein intoc arterioles,

The capillaries dreining the tubules of the cortical
nephrons form £ peritubular network, but the efferent
arterioles from the juxts medullary glemeruli drzin into
& network of vessels thst form a heir pin loops (the vasa
recte), these loops dip into the medullery pyramids glongs

gide ths loops of Henle {(Fig. 3}.
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The efferent srteriole from eeen zerticel glemerulus
brezk up into cepillzries thst generelly supply the ssma
nephron, but in the czss of juxte medullary neshron thsa

cegpllleries may supzly & number of different neparons.

In man the total surfree of the rensal capililaries is
aprroximetely ecuzl to the total surfece area of the tubulae

hoth beilng about 12 sgen.

Lymphatics:
The kidney has zn sbundent lyzphetic =upply which

dreins into the fthoraciec duct into the wvenous circulstion

in the thorax.

Renal Capsule?

The renal czpsuie is & thin but tough structure, if
the kidney becompa edemstous the cszpsule limits the swell=
ing of the kidney gnd the tissue pressure {renal inter-
atitial pressure) rises znd this decreazses the glomerular
filtration rete, znd is clzimed to be & Faector in enhanc-

ing 2nd prolonging the anurde in the lower nephren syndrome,

Innservaetion of the Hensl Vessels:

The reneal nerves travel slong the rensl blood vessgels
a8 they enter the kidnevy they contein many sympathetlc
afferent fibers end few afferont fibers of unknown func-—

tion,; there also zppears to be cholenergic component but
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its funetion is uncertein.

The sympatihetic innervation comes from 1zth thorscic

te the second lumbor scegments of the spinel copd.

The sympatietic fibers sgre predominstely wvasocon~
strictor in function and sre digtributed to the afferent
end efferent zrtzriloles, however nerve fibhers can slse be
doemonstrated ending in close proximity to the renel tubular

cells and the juxts glomeruler cells {Ganong, 1975).
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