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The authors of the presented article address the problem of transcellular transport proteins used in medical
practice. Passive transport-facilitated diffusion is mediated by permeating membrane proteins with specific characteris-

tics.

In the process of transmembrane transport, permeating molecules bind to an active site of the transporter on
one side of the membrane. In this way a permeant-transporter complex is formed that crosses the bilayer, dissociating
themselves on the other side of the membrane, with the purpose to release the molecule transported.

Facilitated diffusion occurs depending on concentration transported molecule according to kinetics similar to
the Michaelis-Menten relationship for enzymatic reactions with a single substrate. This implies that the rate of transport
reaches a maximum value when it becomes independent of substrate concentration.
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Passive transport-facilitated diffusion is
mediated by permeating membrane proteins with
specific characteristics.

In the process of transmembrane
transport, permeating molecules bind to an active
site of the transporter on one side of the mem-
brane. In this way a permeant-transporter com-
plex is formed that crosses the bilayer, dissociat-
ing themselves on the other side of the mem-
brane, with the purpose to release the molecule
transported.

Facilitated diffusion occurs depending on
concentration transported molecule according to
kinetics similar to the Michaelis-Menten relation-
ship for enzymatic reactions with a single sub-
strate. This implies that the rate of transport
reaches a maximum value when it becomes inde-
pendent of substrate concentration.

A common feature among facilitated dif-
fusion and enzymatic reactions is represented by
specific inhibitors. This can be a competitive or
non-competitive process with similar molecules,
as for example in the case of heavy metal ions.

According to theoretical models such
transport carriers perform a rotational motion in
the lipid bilayer, thus allowing molecules to pass
from one side of the membrane to the another.
Another type of diffusion is mediated by channel
proteins. These proteins are transmembrane pro-
teins that are characterised by a canal bordered
by hydrophilic amino acids that form the mem-
brane pores.

Such proteins are called ion channels,
through which ions diffuse according to their con-
centration gradient direction and membrane po-
tential. There are several types if ion channel
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proteins, depending on how their opening occurs,
representing a cellular response to mechanical
stimuli. The ion channel protein channels may be
voltage-dependent channels, which open and
close dependent on the membrane potential, or
are activated by intracellular mediators, such as
GTP binding proteins, or extracellular ligands
such as neurotransmitters.

An alternative model is one in which the
transporter undergoes a conformational change
after binding the molecule to be transported. As a
result of this conformational change, the trans-
porter forms a channel through which molecules
can pass the membrane. Such a conformational
change could direct hydrophilic amino acids to-
wards the interior of the molecule, thus creating
the channel through which hydrophilic molecules
can pass through. This process is well known for
water transport channels, involving aquaporins

With the studies undertaken in the
area, 13 types of aquaporin have been identified
in human cell membranes. It is believed that ag-
uaporins form part of a family of major intrinsic
membrane proteins that carry water in and out of
the cell, therebypreventing the passage of ions
and various substances.

Peter Agre received the Nobel Prize in
2003 for on the identification and characterization
of aquaporins. In 1986 Professor Dr. Gheorghe
Benga at the University of Medicine and Pharma-
¢y Iuliu Hatieganu in Cluj-Napoca, was the first to
discover the existence of an aquaporins in eryth-
rocyte membrane, now known to be AQP1.

AQP1 is also expressed in the apical and
basolateral membrane of epithelial cells of the
proximal tubules convoluted, the loop of Henle
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and utensils rectum. AQP2 occurs in intracellular
membranes of the collecting duct of the kidney.
the activity of AQP2 is controlled by vasopressin,
while mutations in the AQP2 gene have been
shown to cause diabetes insipidus.

Types 3 and 4 aquaporins are involved in
water reabsorption from the renal collecting
ducts, medullary portion. The types 3, 7, 9 and
10 are aquagliceroporins or channels involved in
the transport of water and glycerol. In spite of
various studies, the physiological and pathological
role of aquaporins as carriers of glycerol is still
not fully understood.

Aquaporins 7 to 9 (AQP7, AQP9) are
channels for glycerol in adipocytes and hepato-
cytes. They maintain the balance between the
release of glycerol in adipocytes and its uptake in
hepatocytes. It should be noted that adipocytes
are the major source of glycerol, which is actually
the substrate for hepatic gluconeogenesis.

As application in medical practice, we
present here some data on the determination of
anti-aquaporin 4 antibody in relation to a disease
called neuromyelitis optical (NMO), or Devie syn-
drome. Neuromyelitis optical defines an inflam-
matory disorder caused by an autoimmune re-
sponse.

Neuromyelitis optics is characterized by
production of optic neuritis bilateral, which may
be followed within a few days or weeks of a
transverse myelitis.

There has been a long dispute as to
whether neuromyelitis optics is a subtype of mul-
tiple sclerosis, defined as a primary demyelinating
disease, or a distinct disorder.

Recent studies identified a specific IgG
autoantibody NMO for neuromyelitis optics. It
was found exclusively in serum of patients with
neuromyelitis optics. Target antigen is the protein
aquaporin water channel 4 (AQP 4) expressed in
the astrocytes.
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For diagnosis and treatment of neuromy-
elitis optics specific determination of anti-AQP 4 is
indispensable.

Subsequent investigations showed that
adjacent lesions in the CNS can be severe and
necrotizing. It was also observed that changes in
cerebrospinal fluid may be variable, and in some
cases consists of polymorphonuclear pleocytosis
and an increase in protein content.

The titer of anti-AQP antibodies 4 is
dosed in venous blood, using vacutainer without
anticoagulant, with / without separator gel, se-
rum separated by centrifugation; working with
fresh serum; if this is not possible, the serum is
stored at 2-8° C,-20° Cor-70° C.

Indirect immunofluorescence is used for
analyse. Using modern laboratory techniques, it
has been observed that anti-AQP4 antibodies
shows the sensitivity and specificity for optical
neuromyelitis 91% and 100%.

Compliance investigation results, in-
creased titers of autoantibodies associated with
blindness and brain damage extended evidenced
by MRI.
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K ITPOBJIEME YPE3KJIETOYHbIX TPAHCITOPTHbIX BE/IKOB, ITPUMEHSIEMbIX B MEAMLIMHCKON TPAKTUKE

! Vrnepenter TPaHCu/bBaHm 1. BPaLos, KimHn4eckas 60/IbHILE ITHEBMOMTUINO/IONM (BpaLLIOB, PyMbiHNs);
2KmiHmnyeckas Go/bHILIA ITCHXUATDMN M HEBPOJIONM (BpPaLLoB, PyMbiris);

IKaparanHanHCK MEANLIMHCKI yHUBEPCUTET (Kapararaa, Pecriy6rmka KasaxcraH)

ABTOpbI MPEACTABNEHHOW CTaTbl O6PALLAIOTCA K NPOBNEME UPE3KNETOUHBIX TPAHCMOPTHBIX 6ENKOB, NPUMEHse-
MbIX B MEAULMHCKON NpakTuKe. MaccueHas anddysus, obnervaiowas TPaHCnopT, ONoCPeAyeTcs NMPOHUKAIOWMMK ye-
pe3 membpaHy 6enkamm Co cneunnyeckuMmn XapakTepUCTUKaMm,

B npouecce TpaHCMEMEPAHHOMO TPAHCNOPTa NPOHMKAIOLLME MONEKYbI CBSA3LIBAIOTCH C AKTUBHBIM LIEHTPOM re-
pEHOCUMKA HA OJHOW CTOpPOHE MeMOpaHbl. TakuM 06pa3oM 06pasyeTcss KOMMMEKC MEepMEeaHT-MEPEHOCUMK, KOTOpbIN
nepecekaeT 6MCNoi, AMCCOLMUPYS HA APYroi CTOPOHE MEMOpaHbl C LIENbIO BLICBOOOXAEHWUS! TPAHCTIOPTUPYEMOI MOne-
Kynbl. ObnerueHHas audxpysus MPOUCXOAMT B 3aBUCMMOCTU OT KOHLIEHTPALUM MEPEHOCMMON MONEKYINbl B COOTBET-
CTBMU C KMHETMKOW, aHANIOrMYHON COOTHOLLEHUIO Muxasnuca — MeHTeHa ans (PepMEHTATUBHBIX PEAKLUIN C OAHUM Cy6-
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CTPaToM. 3TO O3HAYAET, UTO CKOPOCTb TPAHCMOPTA AOCTUIaeT MAKCUMANbHOMO 3HAYEHWs, KOTrAa OHa NepecTaeT 3aBu-
CeTb OT KOHLIeHTpauuM cybeTpara.
KrmroyeBbie ¢10Ba: 6eN0K, Ype3KNeTouHbIA TpaHCNopT, MeMbpaHa, anddy3ns, CKOPOCTb TpaHCMNopTa

AYeckd, C. A. lectpst, A. C. Axaesa’, A. b. Mapyerko®

MEAULIMHATTBIK TOXXIPUBECIHAE KO/IJAHBITFAH CBIPTKA JKACA/IFAH KOJTIK [TPOTEMH/AEPT

! Tparcwmbarms Yumsepcuter;, Bpaiuos, [THEBMOMTUINOIOS KIMHUKE/IbIK 3yDYyXaHAaCk! (BpaLios, PyMbiHns);
2 KOMHNKS/IBIK TICHXUATINS KOHE HEBDOJIONNS dypPyXaHacsl (Bpaios, Pymeirns);

SKapararabl MeaMUMHATBIK yHUBEPCUTETI (Kapararasi, KazaKcraH Pecriy6mKacs:)

¥CblHbUIFaH MaKasaHbIH, aBTOPAapbl MEAMLIMHANGIK MPaKTUKaAa KOMAaHLIIaTLIH Kacyllanblk KoK akybi3aapbl-
HblH, Npo6nemacbiH weweai. TacbiManaayabl XKeHingeTeTiH naccneTi andxpy3ms membpaHara eHeTiH CneumMduKanbik
cunaTTamanapsl 6ap akybi3aap apKblibl XKy3ere acblpblnajp.

TpaHcMembpaHaiblK TacbiManaay npoueciHAe eHin XaTkaH MoneKkynanap MeMbpaHaHblH, 6ip JarFbiHAa TackiMarn-
JBAYLWbIHBIH 6enceHai ueHTpiMeH 6GainaHbicagbl. Ocbinaiilia, TacbiManjaHFaH MOJSEKynaHbl 60CaTy YWiH KabbIKTbIH,
EKiHLWi XaFblHAA AMCCOUMaLMANAHbIN, eki KabaTTbl KeCin eTeTiH OTKi3ril-TacbiManaaylubl KeweH Tysineai. Xeningetin-
reH andxpysua 6ip cybcrpatned pepMeHTaTUBTI peakumsnap ywiH Muxasnuc-MeHTeH KaTbiHacbliHa YKCAC KMHETMKara
ColiKeC 6epinreH MONEKynaHblH, KOHLEHTpauusacbiHa 6ainaHbICTel Xypeai. byn TaceiManaay XblnaamAbiFel CybCTpar
KOHLLEHTpaUMACLIHA Toyenai 6onyabl TOKTaTKaHAA MaKCMManAbl MOHIE XETETIHAIMH 6inaipeai.

KinT ce3gep: akybl3, Xacylanblk TacbiManaay, MeMbpana, ancddy3aus, TacbiManaay XoU1AaMAbIFbI

Meguuouna u 5xoJ0rns, 2021, 2 87



