BOCHbMUM BPUTAHCHKO-YKPATHCbKHI CUMIIO3IYM «AKIEHT HA ITIPOBJIEMAX CTAHIAPTHU3AILIIL B
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npucssgyennii nam’ari npog. LII. Ilnanaka

Kwuis, 21-23 kBiTHs1 2016 poky

OcobenHocmu HympumuBHOoU NOO0EPHCKU
npu KpUMu4ecKux COCmostHUsXx,
00YCI0BIEHHBIX OCMPOU YepedPaIbHOU
HedoCmamouHoCmbio

YEPHUM B. H.

Yaen-koppecnonaeHT HAMH Ykpaunbl, npogeccop, 10KTOP
MEIUMIUHCKUX HAYK



Cunopom «I unepmemabonusm — cunepramabdoau3m

Hecneundunyeckasa cuctemHasi OoTBETHasi peakums
opraHmama B OTBET Ha NOBPEXOEHNE pa3HOU
9TMOMNOINNKN, XapakTepmsyeTca ANCPErynaTopHbIMU
N3MEHEHNSIMU B cUCTEeMe aHabonmnam-KkaTadbonmnsm:

yBenuyeHne notpebHocTH B IOHaTopax
nnacTM4Yeckoro marepuana;

POCT SHEPronoTpedbHOCTN;

pasBUTUE NAaTOSIOrMYECKOU TONIEPAHTHOCTM TKaAHEMW
opraHuama K OObI4HbLIM HYTPUEHTaM;

B pes3ynbtate dOpMUPYETCS CUHOPOM OEriKoBo-
9HepreTn4eckom HeaoCTaTOYHOCTMW.



Daxkmopvl namozenesa, ycy2yonsarouiue HapyuieHus
Yeneeo0H020 0OMeHd

[TaTOoreHe3 HapyweHun YyrrnesogHoro obmeHa
npu UMT cBsAsaH:

C MeTabonmM3mMoOM CaMOW TNHKO3bl BMECTE C
PETYINATOPHbLIMA MEXaHN3MaMu ee
roMeoCTas3a,

C MexaHm3mMaMy KOMMeHcauum BO3POCLLUMNX
meTabonmnyecknx notpedbHocTen opraHnama B

LesiloM n 0CobeHHO MO3ra.
Yuowcarxoe B. B., 2009.



[ unepenuxemus

fOopMOH pocTa
UHcynuH KopTuson
AppeHanvH

[ nroKaroH
®HOa, Ul ;56

A

¢ 1 NPOAYKUUA 3HOAOr€eHHOM IMIKO3bl
® | YyBCTBUTENbHOCTb TKAHEW K MHCYJIUHY

[Mepcuctupyrowasa runeprinukeMus




Cmpeccopuas cunepeaukemus

[log cTpecc-MHOYUMPOBAHHOM UMM CTPECCOPHOU
rmnepriimkeMmnen NoHUMaIoT yBEITIMYEHNE
cooepXXaHusi  rfKo3bl B KPOBU  OOMbHLIX  (HE
cTpagawlwmx caxapHbiM aguabetom) ©Oonee 6,1
MMOJSIb/I1.

CTpeccopHasi runeprriimkemMmnsi OnuterbHoe BPEMS
paccMmaTtpuBanacb B KayecTBe aganTuUBHOU peakuunu
Ha rnoBpexaeHne, He Tpebywen HEOTNOXHOW
KoppeKLunu.

B HacTosilee BpeMsa LienecoobpasHOCTb TaKou
KOppeKkuun gokasaHa.

Ycenko JI.B. u coem, 2010.



Ananuz oannvix uccieoosaruri NINDS 1T u 111
ATLANTIS A u B, ECASS 1

CaH-®PpaHuucko (7-9.02. 2007 r) metaaHann3 38 nccnegoBaHum

KOHTpONb  YPOBHS MUKEMUN  C  MOMOLLbIO
BHYTPUBEHHOW  WHMY3UM  UHCYNMHA  MO3BONAET
CHU3UTb puUck cmepTn Ha 15% B obuwen nonynauum
rocrnmTanmM3npoBaHHbIX MauueHToB (OTHOCUTENbHBLIN
puck [OP] 0,75-0,97);

Y Xupyprudecknx OOnbHbIX — B OOMblLUEN CTEMNEHMU
(OP 0,22-0,62).

TakTuka noaodepXaHud HopMarnbHbIX  3HAYeHUu
YPOBHS [MHOKO3b 4 .4-6,1 MMOnb/N numvena
npenmMmyllectBa nepen KoHUenuuenm coxpaHeHus
ymepeHHou runeprivkemunn (OP 0,54-0,93).

Jeon C.Y. etal., 2012; Badawi O. etal., 2012



Taxmuxa unmencugHou UHCYIUHOmMepanuu

VIHTEHCUBHbLIN MOHUTOPUHI YPOBHS TMNOKO3bl B KPOBU Y
nogaepxaHme HOPMOTITIMKEMUU MOXET ObITb
9P PEKTUBHLIM HEUPOMNPOTEKTOPHLIM BMELLATENTbCTBOM.

[encreytoulee PYKOBOACTBO EBponenckon
MHULMATUBHOW rpynnol no  wuHcynety  (EUSI)
pekoMeHOyeT  BMeLMBATbLCA  MPU KOHUEHTpauuu
rnoKko3bl bonee 10 MMornb/n, a COOTBETCTBYOLWNN NMYHKT
pykoBoactBa AMepUKaHCKOM accounaumm  UHCynbTa
(ASA) ykasbiBaeT B KayecTBe npenesrisHo AonycTumMoro
ypoBeHb 16,6 MMOb/n

Sahir S. Rassam et al., 2005.



OcnootcHeHUs1 UHMEHCUBHOU UHCYJIUHOmMepanuu

Bo3HUKHOBEHME rMNOrnmnMKeMmnYecKkmnx COCTOSIHUM
(YpOBEHb [TIHOKO3bl B KPOBW MeHee 2,2 MMOSb/N) Ha
dooHE MHTEHCUBHOWN MHCYNUHOTEpPanuu.

B Pa3NNYHbIX OTKPbITbIX KOHTPONUPYeMbIX
nccrnegoBaHMax ObIIO  NOKasaHo, 4YTo Ha dooHe
MHTEHCMBHON WHCYNuUHoTepanun B 5-8% cny4aes
OTMeYaeTcd runorrnukemMunsl, Tpedyrowas HemeaseHHOM
KoppeKLuun.

UacTtoTa BO3HUKHOBEHUA B cpedHEM Obiria B 3 pasa
Bbllle, 4Yem B rpynne koHTponsa (OP 1,9-6,3) wu
BapbupoBana B npegenax 3-10%.

Devos P. et al., 2007



Onmumanvras CKopocmbs 66e0€eHUsl 2NIIOKO3bl

[ moko3a: 2—5 mr/kr B MuH (200-500 r/cyT)

* [logaBneHne npoayKuuu
SHOOreHHOW rIKOo3bI

« OnTumanbHas yTunusaums
YrNeBoaoB

 [logaBneHune rmoKoOHeoreHesa
Ha 80%




Hccneoosanue NICE SUGAR

Normoglycemia in Intensive Care
Evaluation—Survival Using Glucose
Algorithm Regulation trial

6100 naumMeHTOB XUPYPruYeCKnx u
TepaneBTUYECKUX OTOESIeHUN
MHTEHCUBHOW Tepanuu

bornee HU3Kass BLHKMBaAeMOCTb
naumeHToB, nonyvyaswunx AAT



Hccneoosanue NICE SUGAR

CpaBHeHne BIUAHUA NogaepXaHUA KOHUEHTpauuu [IHoKO3bl Ha
OBYX pasHbiXx YpoBHAX Ha 90-OAHEBHYHO CMEPTHOCTbL MNALUNEHTOB
OPWUT, obycnoBrieHHyo NMobbIMU NpUYMHaAMMN.

3 054 OosnbHbIX - rpynmna »ecTKkoro KOHTPosia (YPOBEHbL [IHOKO3bI
KpoBu B npegenax 4,5—6,0 mmone/n).

3 050 - rpynna TpaauuMoHHOro KoHTpons (ypoBeHb rmntoko3bl 10,0
MMOJIb/NT UNnN HUXE).

B rpynne C¢ WHTEHCUBHbLIM KOHTPOJIEM YPOBHS1 [MHOKO3bl
ymepnu 829 naumeHTtoB (27,5%), a B rpynne ¢ TpaaAULUNOHHbLIM
KOHTponem ymep 751 nauneHT (24,9%).

OTHOLWlEeHNe LWaHCOB YyBEeNUYeHNnss CMepTHOCTU B Trpynne c
MHTEHCUBHbIM KOHTponem coctasusno 1,14 (95% ON: 1,02-1,28; p =
0,02).

Taxenas runornukemusi Obina 3aperncTpupoBaHa B 6,8% cnydaen
B 1 rpynne c ecTknm KoHTposiem u B 0,5% crny4aes BO 2 rpynne.



Nutritional Support for Patients Sustaining Traumatic
Brain Injury: A Systematic Review and Meta-Analysis of

Prospective Studies Published March 19, 2013

Xiang Wang'®, Yan Dong'??, Xi Han?, Xiang-Qian Qi', Cheng-Guang Huang'*, Li-Jun Hou*

BN 1 carly PN vs dolayod EN

1 Department of Neurosurgery, Changzheng Hospital, Second Military Medical University, Shanghai, China, 2 Neuroscience Center, Changzheng Hospital, Second Military
Medical University, Shanghai, China, 3 Department of Neurosurgery, Huashan Hospital, Fudan University, Shanghai, China

Uccnenosarend u3 yhusepcutera Llanxaa (KHP) caenann cuctematnieckt 0630p M I =0 clusions
MeTa-aHam3 16 6onbLumx MCCﬂe,U,OBaHVll\/Il no HYTleTVlBHOf/Il MOAAEPHKKeE NPK UMT. Our meta-analysis lends support to early initiation of nutritional

support for TBI patients, which can decrease mortality, reduce
complications and facilitate recovery. PN appears to be superior to
EN in reducing mortality and improving outcome in the acute gut-
intolerant phase of TBI. Immune-modulating formulae seem to be

A Pl E Risk Ratio Risk Ratio 1 1 1 1 1 1 -

Study or D!:h Total D!l:‘h Total Weight M-H, R;mo:n 95% Cl M-H, ﬂll!lk Oml 25%Cl Superlor tO Standard formulae m reducmg mfeCtlous Compllca
1 early PN vs delayed EN = . . .

Rapp 1963 s @ o womm owpwos:m —=— tions. Small-bowel feeding was recommended if possible. Howev-

Young 1987 7 23 9 28 499% 0.95[0.42, 2.15) — . . . . .

Sublota (e C1) 0 © o, T s ——— er, our results should be interpreted with caution given the various
arogenety: Tau® = 0.41; Che = 261, df = 1 (P=0,11) I = 62% . . . . .

Tost b overl oect 22097 P20 limitations. Further well-designed RCT's are expected to clarify the

e 5 m % ozrpos2g ————— optimal nutritional strategies for TBI patients.

Hadiey 1986 2 24 321 1% 0.58 [0.11, 3.16) I

Justo Meirelles 2011 1 10 1 12 48% 1.20 [0.09, 16.84) -

Subtotal (95% CI) 55 61 24.3% 0.52 [0.16, 1.69) e

:‘::Ir:g‘::':ty Tau® = 0.00; C:’ =082 df =2 |‘F =067k P =0%

Test for overall efect Z = 1.08 (P = 0.28)

Total (95% CI) 08 107 100.0% 0.61 [0.34, 1.09) -

Total events 14 r

Heterogeneity: Tau® = 0.00; Ch? = 3.53, df = 4 (P = 0.47) I = 0%

Tes ol e 2 1950 009 Pestome: nony4yeHHble AaHHble

P EIVIE SMP A~ PR P CBUOETENbCTBYIOT O Jly4ywemM ucxoge npu
w“’ I R T3 - SHTepalibHOM KOpMIieHunn, coaepxatLiem

il VUMMYHOMOZYNMPYIOLLIME KOMMOHEHTbI, 4epes
i W B A 30H[, YCTAaHOBMNEHHbIN B TOHKOM KULLIEYHUKE.

Tast for ovarall effect: Z = 0.30 (P = 0.76) I-Ipl/l Tg)KenOVl l-—IT VI nopa)KeHI/”/l >KKT -

Total (95% CI) 67 67 100.0% 0.73 [0.51, 1.04] -
Total events 2 a7

A it © npeanovtTuTenbHee napeHTepanbHoe

Test for suborouo differences: Chi* » 0.20. df = 1 (P = 0.65). P = 0%

igure 5. Comparison of the effect of enteral feeding and parenteral feeding on outcomes in patients with TBL. (A) Forest plot
Nustrates the diferent effect on mortality. (B) Forest plot shows the different effect on poor outcome. PO, pocr outcome. I-I M T H M
Hok:10.1371 /journal pone 0058838 5005 .
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ABSTRACT

Background: Traumatic brain ingury (TBI) is a growing epidemic throughout the world
and may present as major global burden in 2020. Some intensive care units throughout
the world still have no access to specialized monitoring methods, equipments and other
technologies related to intensive care management of these patients; therefore, this
review is meant for providing generalized supportive measurement to this subgroup of
patients so that evidence based management could minimize or prevent the secondary
brain injury. Methods: Therefore, we have included the PubMed search for the relevant
clinical trials and reviews {from 1 January 2007 to 31 March 2013), which specifically
discussed about the topic. Results: General supportive measures are equally impaortant
to prevent and minimize the effects of secondary brain injury and therefore, have a
substantial impact on the outcome in patients with TBL The important considerations
for general supportive intensive care unit care remain the prompt recrganization and
treatment of hypoxemia, hypotension and hypercarbia. Evidences are found to be either
against or weak regarding the use of routine hyperventilation therapy, tight control blood
sugar regime, use of colloids and late as well as parenteral nutrition therapy in patients
with severe TBL Conclusion: There = also a need to develop some evidence based
protocols for the health-care sectors, in which there is stil lack of specific management
related to monitoring methods, equipments and other technical resources. Optimization of
physiological parameters, understanding of basic ical care k dedge as well as
i of newer ousdeli amnaibd 1 the ourtonmme of the TRI i

University of Manitoba,
Winnipeg R3E 022, Canada.
E-mail: tumulthunder@gmail.co

rMOKO3e B KpUTUYECKOM nepuoaje.

UccnepoBaHus,

Cuutaertca, uyto Hebonbwaa runepramkemua (120-150 mr/pgn) moxet 6bITb Nyulle

ANnA Ucxogad, NOCKOJIbKy B 6onbleit cteneHn obecneunsaer ﬂOTpEGHOCTb MO3ra B

KEeCTKui KOHTPO/1b INMMUKeMUU, NOKasaJin, 4To runorrmkemuma segetr K UasMmeHeHuUio

COOTHOLUEHMUA NaKTaT/NUpPyBaT 1 He yayyllaeT HeBPOoJorMYecKuii ucxom,.

B KOTOPbLIX nposoAUNCA
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Enteral or parenteral nutrition in traumatic brain injury: a prospective
randomised trial

C. M.* Justo Meirelles' and J. E. de Aguilar-Nascimento®

‘Health Science Postgraduate Course. Medical Sciences School. Federal University of Mato Grosso. Cuiaba. Brasil. “Chairmain
Professor of the Department of Surgerv. Medical Sciences. School. Federal University of Mato Grosso. Cuiaba. Brasil.

Oba metoga B  COCTOSHUM - : _
Conclusion: Both routes were able to supply increasing
O6eC|'|eL||/|BaTb CHa6)|(eH[/|e provision of calories to brain injured patients. TPN

provided significantly greater amount of nitrogen but

Karopmnamum bonbHbIXx ¢ YUMT. [1I1, losses were also greater. Nitrogen balance was similar

with both types of therapy. Parenteral compared to

Nno CpaBHEHUIO SI_I, npMnMBOAUT K enteral nutrition lead to greater hyperglycemia. There
. was no influence of the route in both the early inflamma-
bonee BblIpaXXeHHOU tory response and clinical outcome.

rmnepritmkeMnn. (Nutr Hosp.2011;26:1120-1124)
DOI:10.3305/nh.2011.26.5.5133

Bug HYyTpMUMOHHOWM No4O4OEPXKKK
HEe BINUAET Ha BbIPAXXEHHOCTb
BOCManuUTenbHOro oTBeTa n
KNMUHNYECKUN Ucxon
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Chapter 16
Guidelines for specialized nutritional and metabolic support in the
critically-ill patient, Update. Consensus SEMICYUC-SENPE: _
Neurocritical patient

J. Acosta Escribano®, I. Herrero Meseguer® and R. Conejero Garcia-Quijadac

“Hospital General Universitario. Alicante. Spain. *Hospital Universitario de Bellvitge. Barcelona. Spain. <Hospital Universitario
San Juan. Alicante. Spain.

HenpopeaHnmauyOHHOMY KOHTUHIEHTY BGOMbHbIX
HeobXxoaum ocobbIn TUM HYTPULIMOHHOW NOALAEPKKM
B CBSI3U C MHTEHCUUKaumen katabonmama u
ONUTENbHbIM rofiogdaHuemM.

PekoMmeHayeTcs sHTepanbHoe Xenygo4yHoe
BBEEHMNE CMECEN UNU CMELLaHHOE 3HTeparibHO-
napeHTepansHoe (ecnu aHTeparbHO HEBO3MOXHO
obecneuyntb bonee 60% noTpebHOCTEN).

Obwmnn kanopax coctasnsaet 20-30 kkan/kr/aeHb
C noBbIlLIEHHbIM 6ENKOBLIM COAEPKAHNEM.

Barcelona. Spain. Hospital Universitario San J. Al.

Specialized nutritional support in neurocritical
patients is essential, due to their hypercatabolism and
as generally the period with no oral intake and on
mechanical ventilation is longer than 3 days’ (Ib).
Administration should be performed early*" (Ib), as in
all other critically-ill patients, and preferred adminis-
tration route is the enteral” (Ib). A large study in
patients with Bl evidenced that a cumulative energy
deficit in the first 5 days of progress is related to an
increased mortality of 30-40% per 10 keal/kg of cumu-
lative deficit” (Ib). However, there are very few studies
comparing early and late EN in neurocritical patients".

The semi-seated position, with the head of the neuro-
critical patient elevated 30° improves brain distensibi-
lity, significantly reduces intracranial pressure'*' (IIb)
and the risk of bronchial aspiration' (Ila).

Except if there is a formal contraindication or if the
volume administered with EN is less than 60% of the
scheduled volume, the nutrient supply route in neuro-
critical patients is the enteral. However, there are not
enough studies supporting the advantages of EN in
contrast to parenteral nutrition (PN). The use of barbi-
turates for deep sedation is a factor determining intole-
rance to EN, so the use of PN is preferred in these
cases™ (I1a).

Monitoring and evaluation of calorie intake should
L—.I Iy ad cine sndivant Losaaaates: sohanlb allose




K aJl Op asxc What substrates should be administered

to a neurocritical patient?

Calorie supplies should be given by administration
of glucose, with supplies under 5 g/kg/day and fats of
0.7-1.5 g/kg/day. Protein supply is about 1.3-1.5
g/kg/day in the acute phase and 1.3 g/kg/day from the
second week. According to the increase in protein
needs a calorie intake of protein origin over 20% of the
total calorie supplies must be maintained? (I1I).

Glutamine is an essential amino acid in stress

T .

5 | i sl

20-25 Kkkan/kr/cyT

Y ceanpoBaHHbIX NauneHToB: 25-30
KKan/Kr/cyT

[ toko3a: He bonee 5 r/kr/cyT

Kupsbl: 0,7-1,5 r/kr/cyT

bernkn B nepByto Hegento: 1.3-1.5 r/kr/cyT
HauynHasa co BTopon Hegenu: 1.3 /kr/cyT



1 nymamun

[ MyTaMmuH — He3amMeHUmas
aMWHOKMCIIOTa B KPUTUYECKMX
COCTOAHUAX

[MapeHTepanbHoEe BBeOeHMe
aunenTtuaa y naumMeHToB B
KPUTUYECKNX COCTOAHUAX CYLLIECTBEHHO
CHM)KaeT CMEPTHOCTb.

Mcnonb3oBaHue rnytamuHa npu YUMT
paHee OblfI0 OrpaHM4YeHO B CBSA3N C

TEOPETUYECKMM PUCKOM MOBbILLEHUS
KOHLIEHTpaL BHYTPUMO3roBOro
rmytamaTta, Y10 npuBeno Obl K
yCcyryoneHuto HEeMpoHarnbHOro

NOBPEXOEHNS, OTEKA rofIoBHOro Mo3ra
1 nosBblieHnto BY/.

OpaHako, 2 wuccrnegoBaHUs MNokasanu

OTCYTCTBME BJIMAHUA HA YPOBEHb
rmytTamMata W CHWKEHMEe  4acToThl
NHPEKUMOHHBIX  OCMOXHEHUN  Npwu

9HTEepasribHOM BBEJEHUN Y NauneHTOoB C
UMT

What substrates should be administered
to a neurocritical patient?

Calorie supplies should be given by administration
of glucose, with supplies under 5 g/kg/day and fats of
0.7-1.5 g/kg/day. Protein supply is about 1.3-1.5
g/kg/day in the acute phase and 1.3 g/kg/day from the
second week. According to the increase in protein
needs a calorie intake of protein origin over 20% of the
total calorie supplies must be maintained® (I1I).

Glutamine is an essential amino acid in stress
states®. [ts administration as dipeptide by the paren-
teral route in critically-ill patients with injuries®
showed a decrease in infectious complications and
mortality>?¢ (Ia). Their use in Bl has been limited
because of the theoretical risk of causing an increase in
intracerebral glutamate values, leading to an increase
in neuronal damage, cerebral edema, and increased
intracerebral pressure. Two studies have concluded
that the use of intravenous glutamine increases gluta-
mate plasma values, without changes in intracellular
values of intracerebral glutamine** (Ib). A study in
neurocritical patients with enteral glutamine® (Ila)
demonstrated a reduction in the infection rate. In con-
clusion, the use of glutamine has not been shown to be
harmful in the neurocritical patient.

With regard to the use of zinc supplements and other




PekxomeHOayuu ESPEN 2009
8 UHmMeHCU8HOU mepanuu

Recommendation: When PN is indicated in ICU patients

the amino acid solution should contain 0.2-0.4 gkg/day of v-
glutamine (eg. 0.3-0.6 g/kg/day alanyl-glutamine dipeptide)
(Grade A).

PexkomeHOauuu: Kozoa l1l1 nokazaHoO nayueHmMam 8
Kpumu4ecKux COCMOSIHUSIX, pacmeop aMUHOKUCIIOM OOJI)KeH
codepxxamb 0,2-0,4 2/k2/cymku L-enymamuHa (asaHuH —
as1iymamuHounenmuoda (QunenmueeH) (Grade A).

IIIh['EI: level 1 and four level 2 studies involving 530 critically ill
patients indicates a reduced mortality risk wirh PN confaning

glutamine (KRR 0.67 C10.45 —0.92, p=0.01)

JaHHbIe 3-x uccriedoeaHul ypoeHsi 1 u 4-x
uccsiedosaHuu ypoeHs 2 ekmroYyarowux 530 nayueHmoes 8
Kpumu4ecKux COCMOSIHUSIX MoKa3aJiu CHU)XXeHUe pucKa
cmepmu 6s1a2o00apsi codep)kaHUKO 8 pacmeopax
2J/IlomaMuHa.




Dzymamun - SJAYMAMURO6AA KUucjiomd

B opraHmame rmoTaMmH MOXET obpasoBbiBaTbCA W3
MHOTaMUHOBOW KMUCOThI Nod AeUcTBMEM chneumanbHOro
depmMeHTa rmTaMUHCUHTETHI.

[MyTaMnH aBnsaeTca ammgoMm MOHoOaMMHoAMKapboHOBOM
ryTaMUHOBOM KUCIOTbI, 0BpasysiCb U3 HEE B peayribTaTe

npAaMoro aMNHNpPoOBaHUNA noa BO34ENCTBUEM
rMyTaMMHCUHTETA3bI.
[ ntoTaMmnHoBas KNCI10Ta OTHOCUTCHA K

HeMpomMeanaTopHbIM KUCITOTaM U NPUHAANEXMUT K Knaccy
«BO30YyXaatoLLnX aMUHOKUCTIOT.

[NnioTaMMHOBaAA  KUCrOTa  SBNSETCA  OBYXOCHOBHOM
(MmMeeT OBe KUCMOTHble Trpynnbl) anudaTtn4eckon
aAMUHOKNCIIOTOM

[MoTaMuH
O
H, H
] 50
H,N
OH

M TammHoBas
Kucriota



DynKyuu enymamuHo80U KUCi0mol

1. MHTerpauusa asotnctoro obmeHa.

2. CNHTE3 OpYrMx aMMHOKUCNOT, B T.4. U TMCTUAMHA.
3. Obe3BpexnBaHme ammmaka.

4. bnocunHTes yrnesonos.

5. YyacTtne B CMHTE3€ HYKITEMHOBLIX KUCHOT.

6. CuHTE3 PONMEBOWN KUCIOTHI.

7. OKnucneHue B KineTkax MO3roBou TKaHu C BbIXOO40M
9Heprum, 3anacaemoun B Buae ATO.

8. HenpomeaunatopHaga qoyHKUMA.
9. lNpeBpalleHne B raMma-aMUHOMACIISAHYO KUCIOTY. ®

10. YyacTtne B cuHTe3e UAMPD — nocpeaHuka
HEKOTOPbIX TOPMOHanbHLIX 1 HEUPOMEANATOPHbLIX
CUrHarnoBs.

11. NpealwecTBeHHUK rnyTaMmuHa.




DyHKyuU 2IymamuHo80U KUCIOMbL

12. YyacTtme B cuHTese ul M, KoTopbin Takxke
sBNsieTcsd

NOCPEAHMKOM rOPMOHanbHbIX N MeanaToOpPHbIX
CUrHanos.

13. YyacTune B cuHTE3e DEPMEHTOB, OCYLLECTBSAOLLNX
OKMCIUTENbHO-BOCCTaHOBUTENbHbIE peakunn (HAL).

14. Y4yacTue B cMHTE3e CepPOTOHMHA (onocpenoBaHHOE

yepes TpunTodaH).

15. CnocoBbHOCTb MoBbIlWaTbh NPOHNLAEMOCTb

MbILLEYHbIX KMNEeTOK 4S9 NOHOB Kanusl. 0

16. [lepeHOoCUNK IHEPIUN K KITETKAM
(raCTPOMHTECTUHANbLHOIO TpakTa, MMMYHHOW =
CUCTEMBDI).




Unepe3on 40, UHghe3zon 100 — nosiHOUeHHbIe pacmeopbl Oisl
napeHmepasibHo20 numaHus. Hanu4yue anromamuHogou

KucJsiomasli

Tpancnoxau _

CRTR R, 2% =
i

"

[ VT

L - rnyTaMUH == rnoK03amMuH

L - rnyTamuH

|

KoJiJiareH

paHcnokauus

L -amuHokucnomsi (14)
*yaneeod (kcunumoi)
*3s1IeKMposiumbi

NHdbe3on 100

L -amuHokucnomsi (19)
*351IeKMponuMmbi

e BcacblBaTenbHas n
GapbepHasa pyHKUUN

« oObOpasoBaHue cnusn
e 3awmTa oT
camMmonepeBapuBaHus




Ungpezon® 40

Hugpezon® 100

B coctaB 4% pactBopa aMWMHOKUCIIOT
MUHde3on 40 BxoaaT 8 HezaMeHUMbIX U 6
3aMEeHUMbIX aMMHOKMUCIIOT, KCURUTON M
3NEeKTPONUTHI (Karnumn n MarHun).

CofepXuUT rmyTaMmMHOBYO KUCIIOTY

Copepxurt KeunuTton, ans
MeTabonmM4yecKnx npeBpaLleHUn KOTOpPoro
He TpebyeTcA WHCYNWH, YMeHbLUaeT
npoTteonus ] npeaynpexaaeT
oGpa3oBaHMe KETOHOBLIX Ten.

Huskaa ocmonspHocTb pactBopa (801,8
MmOcmMmornb/n) no3BonseTr UCNOJSIb30BaTb
ero AnA npoBeAeHUSA NapeHTeparnbHOro
nMTaHuA yepes nepucepnyeckumn
BEHO3HbIN JOCTYn.

ConepxuTt 19 aMMHOKMUCNOT, BKIKOYasa Bce
He3aMeHUMbIe U OCHOBHbIE
nosiy3aMmeHMMble aMUHOKUCIOTbI.

NonmepxnBaeT BOAHLIN N 3NEKTPONUTHLIN
©anaHc.

Bbicokasi 6uonornyeckasi LEHHOCTb:
AmuHokuncnotbl B cymme: 100,0 r
CopaepxxaHue obuero asota: 15,6 r
KonuyecTtBo aHepruu: 400 kkan /1700 kdx

C6anaHcMpoBaHHbIN aMUHOKUCIOTHbIN
cocTaB NO3BOJISIET UCMNOJIbL30BaTh
MHde30n® 100 npn naTtonorMm neyeHu

10% KOHUeHTpauuns pacTBopa
aMMWHOKMUCNOT No3BonseT
MMUHUMN3NPOBaTb 06 bEM MHY3NOHHOM
Tepanuu

CoaepXnUT rmyTaMMHOBYHO KUCIIOTY




[ mMaBHOE nokKasaHue AnA npoBeAeHus
napeHTeparibHOro nNUTaHus

[ Mnepmetabonmam
[ MnepkaTabonnsm
AyTOKaHNOannam

[laTonornyeckas
TONEPaHTHOCTb K OObI4YHOM
nuLe

Neurocritical patient. — Chapter 16. — Nutr. Hosp.— 2011. — N26 (Supl.2). — P.72-7



Hympuumuenas noooepoicka y 601bHbIX
c ocmpoll yepebpaibHoU HedoCmMAamouHoCmMbio

[Mpn Tskenon YMT wu nopaxeHun XKKT -—
npeanoyvTuTenbHee NnapeHTepanbHOEe NUTaHue.

B pekomeHpoauuax Brain Trauma Foundation:
NMMTaHne OOMMKHO ObiTb Takum, 4YTOObI K 7-My
OHO nocre TpaBMbl  AOCTU4Yb  MOJTHOrO

BO3MeELLEHNA KallopUn.

[locrnegHue nccrnegoBaHuA: HYTPUTUBHAA
nogooepXxka B nepBble 5 gHen nocne YMT
CBA3aHa CO CHUMXXEeHUEM neTtalibHOCTW.

Neurocritical patient. — Chapter 16. — Nutr. Hosp. — 2011. — N26 (Supl.2). - P.72-7



THITEPITIHKEMHA — OJJHH U3 OCHOBHBIX
DPAKTOPOB BTOPHYHOI'O [1OBPEK/IEHHA
HEHPOHOB ITPH TAKEJIOH YMT

B psage akcnepuMeHTanbHbIX N KITMHUYECKUX
nccnegoBaHUM NMpu UHCYNbTE N YepernHo-MO3roBou
TpaBMe MoJSly4YeHbl JoKa3aTenbCTBa BIUAHUSA
CTPECCOPHOWN MMNEPrivkeMnumn Ha yBenmyeHme 30Hb!
NLLIEMNYECKOro NOBPEXOEHUA FOfIOBHOrO MoO3ra u
yXyALleHne nporHosa.

HeraTuBHble nocneacTBNs CTPECCOPHOWM
rMneprinmkeMnn CBA3bIBatOT C MOBbLILLEHNEM
NPOHMLIAEMOCTN remaTo-3HLUedann4yeckoro bapbepa,
pasBUTUEM aLmnao3a, KOTopble MOryT
cnocobcTBOBAaTL pacLUMpPeHNto obnacTy MHgapkTa

MOg3ra.

Capes S.E. etal,, 2000; L’Ecuyer P.B. et al.,2006; Pinto D.S., Kirtane A.J., Pride Y.B.,2008. Neurocritical
patient. — Chapter 16. — Nutr. Hosp. — 2011.— N26 (Supl.2). — P.72-77



Memabonuueckue cyocmpamol ¢ UHCYIUH-
HEe3a8UCUMBIM UHMPAYETTTIOTIAPHBIM MPAHCNOPIOM

HuBenupoBaHMe CTPecc-MHOYLMPOBAHHOM  TUMNEPIIIMKEMUU  NPU
KPUTUYECKNX COCTOAHUSX MOXET ObITb AOCTUTHYTO BKITHOYEHMEM B
KOMMJIEKC WMHTEHCUMBHOW Tepanum MeTabonumyeckux cyobcTpaTtoB C
NHCYNNH-HE3aBUCUMbIM MHTPALENIONAPHLIM TPAHCNOPTOM, CPeau
KOTOPbIX CYLIECTBEHHOE 3HAa4YeHue WUMerT WHAY3UOHHbLIE Ccpeabl,
coaepkalime MHOroaTOMHbIE CINPTHI.

B kadectBe OCHOBHOro JoHaToOpa 9HEpPrMm BMECTO [THOKO3bI
BO3MOXHbIM BapuaHToOM sBndetrcsa npuMmeHeHne Kcunarta, Kak
KOMMOHEHTa NapeHTepanbHOro nutaHusl, B Aose 10-15 mn/kr/cyT
(50—70 kanens/mMuH, B/B).

AnbrepHaTMBOW  [MOKO3e  SBMAEeTcA  pacteBop  [nwkcuna —
KOMMNMEKCHOro npenaparta AOnd  napeHTepanbHOro  NUTaHuA,
cogep kaLimm KCUnuTon, [J1FOKO3Y, HaTpUS auetar n
cbanaHcMpoBaHHbIN KOMMIEKC 3M1EKTPONUTOB.



Memabonuueckue cybcmpamol ¢ UHCYIUH-HE3ABUCUMBIM
UHMPAUETIOJIAPHBIM MPAHCHOPIMOM

[ rtoKcun BbICTPO yCcBaMBaETCA B OpraHM3Me MnaumMeHToB, T.K. KCUMUTOJ
ycunmeaeTt KOS MPULMEHT yTUNNU3ALUNU TTHOKO3bI.

KomMmnnekcHoe ncnonb30oBaHWE KCUIMUTOSMAa WU MOKO3bl HE3HAYUTESIBHO
BJTINAET Ha MNoBbIlLWEeHNE KOJTIMYeCTBa J1aKTaTta, nupysata U IT1HOKO3bl B
oTrnnyme ot nxX N3oJINpoBaHHOIo NCMNOJ1b30OBaAHUA.

B3apocnbim [ ftoKcun BBOAAT BHYTPUBEHHO KanesbHO CO CKOpPOCTbo 40—
60 kanenb B MUHYTY, TO ecTb 1,7-2,5 mn/kr/4, nnn 120-180 mn/4y npwu
macce tena 70 Kr.

MakcumanbHaa gosa - 1400 mn B cyTkm npyn macce tena 70 kr unm 1 r
Kcunutona/kr Mmaccbl Tena B CyTkM + 1,5 r rnioKosbl/Kr Mmaccbl Tefna B
CYTKMN.

MakcnmanbHaga ckopocTb MHPY3um - 180 mn/4 npu macce Tena 70 Kkr

(60 kanenb B MnHYTY) unun 0,125 r keunutona/kr maccel Tena/y + 0,187
[ FJIFOKO3bI/KI Macchbl Tena/u.

Beenenune [Miokcuna ocyLecTBNAT Nod KOHTPOMNEM YPOBHS TMHOKO3bI
B KPOBW U, PN HEOOXOANMOCTU, MPUMEHSIIOT UHCYNUH.




PAHHEE HEMNOJIHOE NAPEHTEPAJIbHOE MNMMUTAHUE B OCTPOM

NEPUOAE TSXXENOWN YEPEMHO-MO3rOBOW TPABMbI

NokasaHua ons
Ha3Ha4YeHUs npenapara
«KCUTTAT» :

UHy3nmoHHaa Tepanusa npum
caxapHom auabere.

AHTKeTOreHHOE, a30TCOXpaHsoLLee
M IMNOTPONHOE AeNCcTBMUe.

KoMnoHeHT napeHTepanbLHOro
NMUTaHuUA.

YnyJweHue reMoguHaMuKn n
MUKPOLMPKYNALUN.

YMeHbLlIeHne UHTOKCUKaLuuu.

MpodmnakTuka n neyeHue napesa
KULLIeYHUKA.

Koppekuusa metabonunyeckoro
auupo3sa.

Ocmoaunypetudeckum adpdexr.

NokazaHua ons
Ha3Ha4YeHUs npenapara
«KCUITAT» :

ansa napeHTepanbHOro
NnUTaHUA B3POCNbIM BBOAAT MO
10-15 wmMn/kr opgHOKpaTHO W
NOBTOPHO B Te4YeHUe CYTOK.

CKopocTb yCBOEHMUS
BHYTPUBEHHO BBeAEHHOro
Kcunuta coctasnsietr 0,5 r/kr B
yac.



PAHHEE HEMNOJIHOE NAPEHTEPAJIbHOE MNMMUTAHUE B OCTPOM
NEPUOAE TSXXENOWN YEPEMHO-MO3rOBOW TPABMbI

NokasaHua ons
Ha3Ha4YeHus

npenapara «COPBUJTAKT» :

OTek Mmo3ra.

NpodunakTunka n neyeHue
OIlMH.

NpodunakTnka n neyeHue
napesa KuwevyHuKa.

CTmynsaumsa xXen4yHoro
ny3bIipsi.

TAXenble remoguHaMn4eckKme
HapyLeHus.

KoMnoHeHT napeHTepanbLHOro
NUTaHUA.

No3bl AN Ha3Ha4YeHus
npenapata « COPBUJTAKT» :

CneaoyeT yuuTbiBaTb, Y4TO
BEepPXHAS rpaHMua [o3bl  He
AoJmKHa npeBblwate 1,5 r
copbuTtonal/kr maccbl Tena/CyTku
npun ckopoctun BBepeHua 0,25
r’kr mMmaccbl Temna/dac npu
TOTanbHOM napeHTepanbHOM
NMUTaHUw;

Ckopoctb ycBoeHusas 0,5 r/kr
Maccbl Tena/yac npuv
OOHOKpPaTHOM BBe4EeHUU
pacTBOpPOB.
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Because it is the product of glycolysis and main sub: for |

lactate is the central belic & in bral energy sub: delivery. Our
recent studies on healthy controls and patients following traumatic brain injury (T8N
using [6,6%H;lglucose and [3-'3*Cllactate, slong with cerebral blood flow (CBF) and
artenial-venous (juguler buld) difference measurements for oxygen membollts Ievels.
isotopic enrichments and 3CO; show a and pe ly

of lactate from corpereal {muscle, skin, and other) glvcogen reserves in TBI patients who
were studied 5.7 + 2.2 days after injury at which time brain oxygen consumption and
glucose uptake (CMRO; and CMRgluc, respectively) were depressed. By tracking the
incorporation of the '*C from lactate tracer we found that gluconeogenesis (GNG) from
lactate accounted for 67.1 + 6.9%, of whole-body glucose appearance rate (Ra) in T8I,
which was compared 10 15.2 + 2.8% (mean + SD, ly) in healthy, well hed
controls. Standard of care treatment of TBI patients in state-of-the-art facilities by talented
and dedicated heath care professionals reveals presence of a catabolic Body Energy State

(BES). Results are i 1o mean that | nutritive support is required to fuel
the body and brain foll g TBI. Use of & di 1o monitor BES to provide health care
jonals with acti data in providing nutritive f I to fuel the bedy and

hra-n and achieve exquisite glycemic oom.rol are discussed. In particuler, the advantages
of using inorganic and organic lactate salts, esters and other compounds are examined. To
date, several investigations on brain-injured patients with intact hepatic and renal functions

show that d 10 o + insulin s lactate infusion results
in normal glycemia.
lactate shutte, trasma, bewin foel, brain metabolism

GLYCOLYSIS MAKES LACTATE CONTINUOUSLY
As described by editor Schurr in the introductory chapter, the
conclusion that glycolysis makes lactate is a central issue; by defie
nition, glycolysis makes lactate (Schurr, 2014). Whether glycolysis
produces aod. or not, u a different, and perhaps unresolved
issue. That glycolysis p lactate lly, under fully aer-
obic mmhlmns is perhaps best exemplified by results of studies
on resting muscle (Stanley et al,, 1986; Richardson et
1999b), the healthy beating heart ((

Bergman et al,

lactate release from working musce (Ahlborg and
998). Rather, some other large tissue bed, perhaps
the integument (Johnson and Fusaro, 1972) is responsible for ele-
vated blood lactate concentration and turnover rates when there
is no net lactate release from working muscle (Ahlborg and Felig,
1982; Brooks et al., 1998).

Importance of the fact that lactate can be produced in par-
ticular cellular compartments and from those sites can enter
the interstitium and vasculature ﬁ'nm where it can reach adja-

Brooks ¢

1981, 1988; Bergman et al.,
brain (van Hall et al, 2009; Wyss et al, 2011;
2015), and in other diverse tissues foll enteral
nutrition (Foster, 1984; Meyer et al, 2002). That lactate produce
tion is greatly increased during muscular exercise can be rudi!y
observed (Stanley et al., 1985; Mazzeo et al., 1986; Bergman et al.,

2009), the lly

slenn

2

cent or distributed cells, organs, and tissues to
affect important functions was recognized in 1984 (Brooks,
1984). At that time data from several sources were evaluated
in light of cmpn:l data on glucose and lactate fluxes in rests

1999b; Messonnier et a 3), but again lactate prod

in working muscle during graded exercise up to maximum is
not due to axygen insufficiency (-u.h.rdw1 et al., 1998), and
for that matter, the clevation in lating lactate i
during prolonged exercise cannot be annbukd solely to net

ing and d and end: trained labora.
tory rats (Brooks .rn_ Donovan, 1983; Donovan and Brooks,
1983). The exch of lactate among cellular sites of produce

tion and removal was termed the “Lactate Shustle® (Brooks,
1984).

In humans and other mammals the extent of lactate pro-
duction is typically overlooked because removal (disposal) rate
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Brocks and Manin Lactats, body and beain fusd
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balances prod: rate. In other words, with tvpe [ 1

ical hnol

lactate levels belic high turnover (production)
And, even when arterial-venous [a-v) conce
and tissue blood flow measurements are avaif
of isotope tracer technology turnover rate if
of rapid turnover within the tissue bed of
basing conclusions about the dynamics of

metabolite solely on concentration data is

alent to taking the US census in the morn|
the same day, and then upon seeing no sif
population numbers concluding that nothid
populbation during that day. Happily, many

tion, and regrettably also, some exited. Hencel
provide an incomplete view of lactate turndf
conditions of sudden and large changes when)
ances in the relationship between productid
indicated.

In resting or working muscle (Stanley et
et al, 1999b), the heart in normal sinus rhyt]
load (Gertz et al., 1981, 1988; Bergman et al )
tissues such as skin (Johnson and Fusaro, 19)
tion and net release are the norm. Restated
skeletal muscles and heart smultaneously prf
lactate (Stanley et al., 1986; Bergman et al,,
means of simultancous tissue blood flow ar
ence ([a=v], [2-v] A, or AVD) measures for I4
and isotopic enrichment (Stanley et al., 1986).
ditions such as nutritive state, power output,
and arterial lactate concentration, working
from net release to consumption (Brooks et
et al, 1999h). As well, tissues other than
produce lactate, and if arterial lactate conce]
ciently, working muscle can become a lactas
in men exercising at sea level, on acute expol
tude, and after 3 weeks of acclimatization to}
Pikes Peak (Brooks et al., 1998). For the hear]
ical (Gertz et al., 1988), with few reports of
from the working heart (Gertz et al, 1981). Irf
(Figure 1), net lactate release from the leg
clist causes arterial lactate concentration to ri
However, as exercise continues, lactate cled
including lactate uptake and oxidation by
circulating lactate load. Data in Figure 1 alsq
dial lactate uptake and oxidation are concent:
the figure “chemical lactate™ extraction is eqf
based on [a=v] for chemical lactate concent
dial blood flow, which is equivalent to the|
rate of lactate (CMRIac) terms used in stu
tate metabolism employing measurements of
blood flow (CBE). The dependence of cellul
on concentration difference is due to the fact|
lactate transport proteins (Garcia et al., 19)
ports that costransport lactate anions and bj
and Brooks, 1990a.b). Typically then, cells ref
of intracellular ghycolysis and lactate accumsy
tate consumer cells such as heart, liver, kidng

Frontiers in Nercscience | Nourosnargatics, Nutr
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wuwmmmmmm
ini glucose should

result in hyperglycemia and require insulin treatment. Seemingly,
nbmammid Ixm wdycnnbypnmﬁn;
1d allow
the liver and kidneys to maintain cuglycemia as is typically scen
with exogenous lactate infusions (Miller et al., 2002a,b; Bowzat
etal, 2014).
of sodium lactate-lactic acid mixtures has been utilized to study
substrate kinetics in dogs (Issckutz and Miller, 1962), rats (Guo
etal., 2009; Johnson et al., 2011, 2012), and humans (Miller et al.,
2002a,b, 2005; Ichai et al., 2009, 2013). The latter studics estab-
lished short-term safety of the method of infusing concentrated
lactate solutions for several hours into healthy men with good

renal function to the sodium load and respiratory alka-
losis (Miller et al,, zms).l.mpnmu!y mﬁhnmmnnd
with the intent i I infu.

ummmmm(mnmm
Bouzat et al, 2014; Glenn et al., 2015). In addition to the infusion
of sodium lactate, investigators have experimented with infusion
of hypertonic sodium pyruvate into swine to evaluate viability
of that approach for cardiac resuscitation and neuroprotection
following cardiac arrest (Sharma et al., 2005, 2008; Ryou et al.,
2009, 2010, 2012). In control beagles, nominal arterial lactate

and pyruvate concentrations are similar to those in humans (1.0
and 0.1 mM, respectively), but, as used, sodium pyruvate infue
sion increases arterial pyruvate and lactate concentrations to 3.5
and 8mM, respectively (Sharma et al., 2005), and so pyruvate
infusion may be an effective tool in managing blood and tissue
(L)/{P) while raising arterial (L) and (P).

port TBI patients. At a
nmbeldmmdaankpm!hnd!immm
rate of the individual patient. Such a practice would inevitably

Above we discussed some of the issues related to fueling the
injured brain, cither by providing glucose or an alternative

Fabruiry 2015 | Vohume B] Aicla 408 |8
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=esor | [1podoeccop [xopox bpykc (YHuBepcutet bepknu,
s CLLIA) - TEOPWS NaKTaTHOrO YesNHoKa,

ooy OMCBIBAIOLLLAA BHYTPUKINETOYHBIN U BHEKIETOUHbIN
G‘;"::‘:""‘ Tp8H(£Cb6p nakrara.

e e incorporation of the '3C from lactate tracer we found that aluconeogenesis (GNG) from

o nosiBneHna 3ToM Teopun, CHYUTAJNIOCb, 4YTO JIAaKTaT sABJIsieTCHA NOGOYHbLIM

NPOAYKTOM pacnaga rJfiloko3bl B MNpouecce TrfIMKONM3a U aHal3pobHoro
MeTabonuima.

the body and bram followmg TBI Use ofa dnagnostnc to momtor BES to provnde health care

. e ol

JTakTaTt TpaauUMOHHO cyMTanca TOKCUYECKMM METabOoNIMTOM, «OMnnaTou
3a gedomumTt Knucnopoaan.

CogepxxaHme raktata B KPOBWU MPU  TUMOKCUYECKNUX COCTOSHUSIX
BO3pacCTaeT COOTBETCTBEHHO TSXKECTU TUMOKCUWM, OTpaXkaeT CTeneHb

nwemMmnm TKkaHeu.
GLYCOLYSIS MAKES LACTATE CONTINUOUSLY lactate release from working muscle (Ahlborg and Felig




im REVIEW ARTICLE
NEUROSCIENCE e S0 B e 2014 D008

Cerebral metabolism following traumatic brain injury: new
discoveries with implications for treatment

George A. Brooks ™™ and Neil A. Martin®

! Exevrcise Physiology Laboratory, Depactrment of Integrative Biology, University of California, Berkeley, Berkedey, CA, USA
¥ Department of Newoswgery, Dewd Geffen School of Meaedicine, University of Calformis, Los Angeles, Los Angelss, CA, USA

[MosiBUNUCb HOBbIE B3rMsAbl Ha LepebpanbHbIi MeTabonmMam npu
4YepenHoO-MO3roBoW  TpaBMe:. SHAOrEHHbI  NakTaT  SaBNSEeTCH
SHepreTU4YeckMm cyobctaTtomMm AN Mo3ra.

NaktaTtgerngporeHasa $BNSIETCS KaTanm3aToOpoM MNpeBpaLlleHUs
nupyBata B NakraT B UMTO30fle, MNpoayumpys TemM CcaMbiM
HeobOXxoauMbIW ON4 rIukonmsa cybcrpar.

3areMm nakTaT TpaHCnopTMpyeTcss n3 nepudepudecknx TKaHen B
neyeHb U B rMOKO30-NakTaTHOM uukne (umkn Kopwu) npespallaetcs
B NMMpyBar.

[Tlo gaHHbIM Npodd. bpykca, cyulecTByeT AMHaAMUYECKOEe paBHOBECKE
B MeTabonname rnakrtaTta: oH obpasyeTcs, Kak B adpPOOHbIX, TaK U
aHaspobHbIX ycrnoBuax. JlaktaTt BbICBOOOXOAETCA U3 MbIWL WU
apyrnx TKaHEWN npu NOMOLLM MOHOKapObOKCUnaTHoro
TpaHcnopTtHoro ©Oenka (MKT), v wucnonb3yeTtcs, Kak rnaBHbIA
NCTOYHUK SHEPrnn Ansd cepaua.

G. A.Brooks, N.A.Martin, 2015; Glenn, T. C., etal., 2014, 2015.




TQOPM}Z JAAKMAMHO20 Y€/lIHOKA

B [lonyyeHbl OoKasaTenbCTBa TOrO, YTO HEWPOHbI M aCTPOLUTDI
npogyumpytotr MKT-0enkn. 3TO 0O3HaA4yaeT, 4TO JlaKTaTHbIN
TpaHcdep BOBJIEYEH N B LepedbpanbHbii METAbONMN3M.

B Actpoumtbl npomusBogAatr ©Oenok MKT-4, nepeHocuyuk rakrtaTa
HMU3KOM adoPUHHOCTU, ero QYyHKUMA — T[EepeHoC naktata B
npouecce rnmkonusa.

B Heuvponbl npogyumpytoT ©6enok MKT-2, nepeHocuMk rakrtaTa
BbICOKOW adpPUHHOCTN.

B CornacHo 3Ton TeEopUKU, aCTPOLMTbI NPOAYLMPYIOT NakTaT, KOTOPbIN
NOTOM 3axBaTblBAeTCAd HeEWpoHaMM U OKUCIAETCS ANda nuUTaHus
MO3ra.

B K 5.712.2 cyTkaMm npoucxoauT MaccuBHasA, paHee HeunsBeCTHad
MobunNmM3auma nakrata U3 3anacoB [MUKoreHa (MbllUbl, KOXa |
T.A.), N B TOXe BpPEMSA MNPOUCXOOUNO PE3KOE CHMXEHne

r|0Tpe6neH|/|s=| N yTuiin3aumm rioKo3bl
G. A.Brooks, N.A.Martin, 2015



T@Op%ﬂ JAAKMAMNMHO20 Y€JTHOKA

[MpeobnagaHune rrokoHeoreHesa u3 raktarta y 6onbHbix ¢ UMT
coctaBuno 67.1+6.9%, a y 300poBbIX NogeN 3TOT NokasaTtesb
cocTtaBnseTt 15.2+2.8%.

Y 3popoBoro 4yernoBeka MeTabonuaM nakTaTa:  CKOPOCTb
yTUNn3aumm paBHa CKOPOCTU NPOAYKLNN.

OpaHako, MOCKOMbKY B MO3re rnpoucxoauT 3axBaT He TOMbKO
[MIOKO3bl, HO W nNakrata, TO YPOBEHb LepebpanbHOro
MeTabonmama no nakraTy 3aBuUCUT OT banaHca uepebpanbHas
npoaykumsa/ytmnusauma (NPeNMyLLIECTBEHHO OKCcuaauus)

TKkaHb TrOMNOBHOMO MO3ra MOXET 3axBaTbiBaTb JlaktaT WU
MCNOSMb30BaTh €ro, Kak aHepreTuyeckmin cybcrtpat. ACTpounTbl 1
HEMPOHLI codepXaT nakrtaTt-TpacdepHble 6enkn ana  ero
3axBarTa.

G. A.Brooks, N.A.Martin, 2015



T@Op%ﬂ JAAKMANMHO20 Y€JTHOKA

[Mlon YMT naktatr obecneunBaetr 68% SHepreTU4ECKOn
noTpebHocTn mMo3ra, NnpoTnB 25% B HOpME.

Ona YUMT cyuwectByeT MNOHATME «KIMpeHca nakrata», Kak
Buomapkepa TSXKeCTU TpaBMaTUYEeCKOro noBpexaeHuns

CtaBuUTCsA BOMPOC — BO3MOXHA NN UWHQY3MA nakraTta, Kak
9HepreTnyeckoro  cybcTpaTta npwu UMT. [MlpoBeneHb!
nccriegoBaHna 3MPAPEKTUBHOCTN MHAY3UM NakTtata HaTpuUA Ha
cobakax, Mbllwax n noaax.

Takxe wuccrnegoBanacb 3@PEKTUBHOCTb WHMPY3MM nupyBarta
HaTpuUA nocrie cepaeyvHo-fierodHON peaHumMmauun, B KadecTBe
HENpPONPOTEKTOpPA.

NMHQy3nsa nakrtata Hatpua - NepBblid JIOTUMYHbIA - LWIar B
HYTPUTMBHOW noaaepke naumeHtTos ¢ HUMT

Dusick, J. R.et al.,2012, Wang, X.et al., 2013, Bouzat, P. et al.,2014



Koppekuyus cunopoma «eunepmemaoonuszm-
2UNepKamaodoausmy y OOIbHbIX ¢ OCMPOU
UepeopaIbHOU HeO0CMamouHOCHbIO

LlucKyccuoHHbIU acriekm: rymoparnbHas gnarHoCcTuka CTerneHu
nopaxxeHusi Mmo3ra (ypoBeHb 9HOOreHHOro nakraTta u ero
MeTabonnam) n HyTPUUMOHHAA noanepxka (3HepreTn4eckum
cybcTpaT u nnacTtuyeckmin matepuan).

C aHepzemu4yeckum cybcmpamom (rnokKosa, nakraTt HaTpu4,
KCUINT, (PPYKTO3a, KUPOBbLIE IMYIIbCUN) NONMHOW ACHOCTU HET.

OuyeBuaHO, 4YTO HEOBXOAMMO M3beraTtb rMNEPriIKEMNN U
NCNOMNb30BaTh AOMNONMHUTESNIbHBLIE UCTOYHUKN 3HEPIrnK (Kecunar,
[IOKCUN u gap. ).

YuntbiBaa xapakTepHbIn AN KPUTUYECKNX COCTOSAHUN
MMNOUHCYJTMHU3M M HapyLLEHMEe TONEePaHTHOCTU K ITHOKO3e,
SABNSEeTCs BbIrO4AHbIM NPUMEHEHME npenapaToB Ha OCHOBE
KCunurta, Metabonmam KOToporo npoxoasaT 6e3 yyactus
NHCYNUHa.



Ciigaewbo 38 BryMarye!




