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Son illorin aragdirmalart mikrobiomunun pozulmasinin insan saglamligi iicin miioyyon risklorin amolo golmosini tosdiqloyir.
Bagirsaq mikrobiotasinin kolonizasiyasit kdrpolikdon baglayir vo miixtolif faktorlardan asilidir. Antibiotiklorin istifadasi mikro-
floran1 pozan faktorlardan biridir. Antibiotiklorin toyini, xiisusi ilo hoyatin ilk illorinds bagirsaq mikroflorasini pozaraq miioyyon

xastaliklorin sababi ola bilir.
Acar sozlor: mikrobiom, disbioz, antibiotiklor, probiotiklor

010-cu ilds Nature jurnalinda bagirsaq mikrobio-

tasinin 600 000-don ¢ox mikrob genlari ilo olage-
si vo 20 000 faaliyyot novlori agiglanmigdir. Bunlara
karbohidrat, amin tursusu, lipid metabolizmi, kseno-
biotiklorin biodeqradasiyasi vo metabolizmi, kofak-
torlarin vo vitaminlorin metabolizmi, nukleotid vo
enerji metabolizmi, replikasiya vo tomir kimi gene-
tik molumat proseslori, signal transduksiyast kimi
otraf miihit molumat proseslori, endokrin hiiceyra
proseslori aiddir. Bazi qeyd edilon foaliyyatlords in-
sanin bagirsaq genlorinin istirak1 20%-o ¢atir [1].

Insan organizminin on zongin immunokompetent
hiiceyro toplusu qastro-intestinal traktda yerlosir.
2008-ci ilda bu elektron mikroskopiya vasitasi ilo ba-
girsagin selikli gisasinda bir nego limfoid folikullara
baxaraq torkiblorinds immunoqlobulin A, immunog-
lobulin G, CD3, CD4, CD8, CD20 limfositlarin agkar-
lanmasi ilo tosdiq edilib [2]. Bagirsaq limfoid toxuma-
siin strukturlar: strateji cohatdon mikrobiotanin on
yiiksok konsentrasiyasi olan nahiyalords yerlosir. Bu
Peyer yamaqlar1 vo solitar limfoid folikullaridir. Peyer
yamagqlarin distal ileumda miqdar1 100-250-ys catir.
Yogun bagirsaqda izolo olunmus limfoid folikullarin
say1 159 30 000-o yaxindir [3].

Bunlar1 nazors alaraq mikrobiomun pozulmasi
insan saglamligi ticlin miioyyon risklorin torotmosi
stibhosizdir. Cixis yolu kimi bagirsaq mikrobiota-
siin barpasi ti¢lin asagidaki miidaxilolor toklif edil-
ir: miioyyon qidalanma prinsiplori (prebiotik tosirli
gidalarin istifadosi); probiotiklorin, prebiotiklorin,
simbiotiklorin, postbiotiklorin istifadosi; fekal trans-
plantasiya.
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Korpanin bagirsaginin  mikrob kolonizasiyasi
asagidakilardan asilidir: anasmin mikrobiotasin-
dan (misal {igiin, Opiislo Otliriilon mikroflora), ana
siidiiniin almasindan, anasinin darisi ilo tomasdan,
vaginal yolu ilo dogus, usaga qulluq edon ailo tizv-
lorinin mikrobiotasindan, ailodo ev heyvanlarinin
olub-olmamasindan, usagin otrafinda olan suyun,
havanin, torpagin, bitkilorin mikroflorasindan, yasa-
dig1 miihitdon, oyuncaqlardan vo digor moisot ava-
danliglardan, xostoxanalarda olub-olmamasindan,
tibbi avadanliglarla tomasda olmasindan va s. [4].

2019-cu ildo ¢ox niifuzlu Lancet jurnalinda
1990-2017-ci illards 195 6lkadas xastaliklorin yaran-
masinda qidalanma risklorinin saglamliga tosirinin
sistemli tohlili verilmisdir. Statistika biitiin yaslara
va hor iki cinso aid idi. Bu tadqiqatin naticalorine
osason hor il diinyada yiliksok tozyiq noticasinds
10,44 milyon O6liim hallar1 bas verir, yliksok qan
sokari 6,53 milyon 6liima sabab olur, piylonma —
4,72 milyon, natriumla zongin diyeta 3,2 milyon
Olimiin sobobidir [5, 6]. Lakin biitiin sadalanan
xastaliklorin qarsisini qidalanma vasitasi ilo almaq
miimkiindiir.

Son illords inkisaf etmis 6lkolordo geyri-infek-
sion xostaliklorin yayilmasi bagirsaq mikrobio-
munun anormal torkibi ilo alagoalondirilir. Bagirsaq
mikrobiomunun torkibinin pozulmasi klinik tod-
qiqatlara asason allergiya, Alsheymer xastoliyi, au-
tizm spektr pozulmalari, qiciqlanmis bagirsaq sin-
dromu, boyrak xastaliklori, qaraciyer patologiyalari,
yayilmis skleroz, piylonmo, Parkinson xostsliyi, dia-
bet kimi xastaliklorin omala golmasinin sababidir [7].
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Disbioz sadoce mikrob torkibinin doyisikliyi
deyil, mikrob ekosisteminin miigavimat vo davam-
liliq imkanlarin1 yatiran mikrobiotanin hom torki-
bindo, hom do funksiyasinda olan doyisiklikdir [8].
2021-ci ilds disbiozun agiglanmasi agagidaki kimi
verilmisdir: mikrobiota vo ford arasinda simbiotik
balanslasdirilmig voziyyatin pozulmasi [9].

Aparilan todqiqatlara osason avropalilarda sag-
lam mikrobiota spektrindo on ¢ox yayilan stamlar
Bacteroides, Faecalibacterium, Bifidobacterium,
Lachnospiraceae, Roseburia, Alistipes, Colinsella,
Blaufia olub [10]. 124 avropalilardan ibarat kohor-
tada 1150 bakteriya ndvlori askarlanmisdir vo hor
insanda bu névlarin on az1 160-1 geyd edilirdi. Kohor-
tada biitlin insanlar arasinda yalniz 18 nov bakteriya
paylasilirdi. ©n tez-tez rast golinon 57 ndv idi, bunlar
da miixtolif insanlar arasinda ¢ox forqlonirdi [1].

Antibiotik istifadosindon sonra bagirsaq bakterial
hiiceyralorin say1 kaskin azalir. Bunun barpasi ii¢lin
antibiotiklo mialiconin bitmasindon sonra da uzun
miuiddotli vaxt tolob edilir [11]. Antibiotiklors moruz
qaldigdan sonra disbiotik bagirsaq mikrobiomunda
asagidaki doyisikliklor bas verir: mikrob zonginliyi-
nin vo miixtolifliyinin azalmasi, qisa zoncirvari yag
tursularini istehsal edon bakteriyalarin tilkonmasi,
antibiotiklora rezistent genlorin dasinmasinin art-
masi. Antibiotiklora moruz galmanin qisa miiddotli
yan tosirlorine antibiotiklo bagli diareya aiddir (5-
40% hallarda yaranir, usaqlarda vo yaslilarda yaran-
ma riski daha yiiksokdir). ©lava olaraq Clostridium
difficile infeksiyasinin haddindon artiq ¢oxalmasi —
rast golmosi asagi olsa belo, naticolor agir ola bilar;
Candida novlorinin artmasi (vaginoz), qrip vak-
sinasiyaya, agciyor xor¢ongi, melanoma vo digor
bodxassali sislorde immunoterapiya miialicasina
geyri-adekvat cavabin verilmosi [12, 13]. Antibio-
tikoterapiya almis immunoterapiya ilo miialico
edilon onkoloji xastalorin sag qalma miiddoti daha
qisa olur [13]. Diareya hor bir antibiotikin toyini
naticasinda yarana bilor, rast golma tezliyi antibio-
tikin noviindon asili olaraq 1/10-1/100 arasindadir.
Antibiotiklorlo olagoli diareya stasionar xastalorindo
diareyanin an ¢ox yayilmis sabobidir [14].

Olavo olarag geyd etmok lazimdir ki, son
arasdirmalara asason antibiotiklorin insan hoyatinin
miioyyon miiddstinds istifadesi digor saglamliq
problemlorilo naticolono bilor. Usagin ilk aylarinda
verilon antibiotikin yalniz 1 dozasi usaqlarin piy-
lonma, infeksiya, astma, allergiya, 1-ci tip sokorli
diabet riskini artira bilor. Hoyatin ilk aylarinda vo
hamilolik dovriinda istifado edilon antibiotikin yalniz
1 dozas1 mikrofloranin miixtolifliyinin itirilmosine

vo mikrobiomun rezistent genlorinin ¢oxalmasina
gotirib ¢ixara bilor. 11 yasdan sonra antibiotikin yal-
niz 1 dozasi Clostridioides difficile infeksiyasinin
riskini artirir. 1 yasdan sonra bir ne¢a doza antibio-
tikin istifadasi 2-ci tip sokarli diabetin riskinin art-
mast ilo baghdir [8, 15-17].

Rogester epidemioloji layihosinin naticaloring
osason hoyatin ilk 2 ilindo antibiotikloro moruz
galma usaqliq dovrindo baslayan immunoloji,
metabolik vo neyrodavranis saglamliq vaziyyatlori
riski ilo baghdir. Bu usaqlarda astma, allergik rinit,
gida allergiyasi, atopik dermatit, seliakiya, artiq
¢oki, piylonma, diqqgatin pozulmasi vo hiperaktivlik
sindromu, autizm, 0yronma ¢atinliklori kimi pato-
loji hallarin artmasi geydo alinib [18].

2006-c1 ilin oktyabr ayinda baglanan vo 2013-cii
ilin sentyabr ayinda yekunlasan 333 353 usag1 ohato
edon ABS-da aparilan kohort todqigatin maraql
noticolori oldo edilib. 241502 (72,4%) usaga anti-
biotik, 39488 (11,8%) usaga H2 histaminoblokator,
11089 (3,3%) usaga proton pompanin inhibitorlar
toyin edilmisdir. Antibiotik toyinati piylonma ilo
baglh idi, bu antibiotikin sinfindan asili deyildi. H2
histaminoblokatorlarin vo proton pompanin inhibi-
torlarin istifadesinin ds piylonmonin amalo galmasi
ilo olagosi askarlanmisdir. Todqigatin naticalorinds
geyd edilir ki, hoyatin ilk iki ilinds antibiotiklorin,
tursulugun supressorlarinin  vo bu dormanlarin
kombinasiyas1 usaqliq piylonmosi diagnozunun
goyulmasi ilo baghdir. Erken yasda mikrobiotan
zadaloyan dormanlarin toyin edilmasi ¢oki artimina
tosir eda bilar [19].

2004-2010-cu illords 121 700 nafarin istiraki ila,
tibb bacilarinin saglamliq aragdirmasinda antibio-
tiklorin 20-39 yas araliginda uzunmiiddatli istifadosi
kolorektal adenomanin omolo golma riski ilo alagosi
tosdiqglonib [20].

Ingiltarade 40-69 yasli 500 000-don c¢ox sub-
yektin istiraki ilo aparilan aragdirmanin noticolorino
osason hoyatin erkon dovriinds uzunmiiddotli anti-
biotik gobulu 158 444 nofordo psixiki xiisusiy-
yotlorin doyismo riski ilo alagoli idi. Bu insanlarda
xatirlatma vo zoka foaliyyoti daha asagi idi, narahat-
liq va depressiya hallar1 daha ¢ox idi [21].

Antibiotiklorin satis1 yliksok golirli 6lkolordo
daha ¢oxdur [22]. Onlar infeksion xostaliklor az rast
golinon dlkolordo daha artiq toyin edilir [15]. ABS-
da 28% antibiotiklorin toyinati lazimsizdir (CDC.
gov), halbuki antibiotiklor yalniz bakterial infeksiya
movcudlugunda toyin edilmalidir.

Antibiotiklorin bagirsagin selikli qisasina monfi
tosirini azaltmagq ti¢iin probiotiklorls birgs istifade

80



tokliflori var [23]. Probiotiklorin istifadosi antibio-
tiklo bagli diareya hallarini yartya endirir [24]. Pro-
biotiklorin tosiri opportunist floranin vo disbiozun
haddindon artiq artmasinin qarsisini ala bilor [11].
Antibiotiklorin bagirsagin mikroflorasinin po-
zulmasi ilo bir sira miixtolif saglamliq problem-
lorinin amala galmosinds rolu son illorin maraqli

ODOBIYYAT — JINTEPATYPA — REFERENCES

1. Qin et al. A humane gut microbila gene catalogue
established by metagenomic sequencing // Nature. 2010 Mar
4;464(7285):59-65.

2. Brandtzaeg P, Kiyono H, Pabst R, Russell MW. Termino-
logy: nomenclature of mucosa-associated lymphoid tissue.
Mucosal Immunol. 2008 Jan:(1)31-38.

3. Brandtzaeg P. Function of mucosa-associated lymphoid tissue
in antibody formation. Immunol Invest. 2010;39(4-5): 303-55.

4. Sprockett et al. Nat Rev Gastroenterol Hepatol. 2018 Apr;
15(4): 197-205.

5. Hannah Richle and Max Roser (2020) — “Causes of Death”.
Published online at OurWorldInData.org. https//ourworldin
data.org/causes-of-death. GBD 2017.

6. Diet Collaborators. Health effects of dietary risks in
195 countries, 1990-2017: a systematic analysis for the
Global Burden of Diseases Study 2017. Lancet. 2019 May
11;393(10184):1958-1972.

7. lannone et al, Expert Rev Neurother. 2019 Oct;19(10):
1037-1050.

8. Levy M, Kolodziejczyk AA, Thaiss CA, Elinav E.
Dysbiosis and the immune system. Nat Rev Immunol. 2017
Apr; 17(4):219-232.

9. Malard et al. Introduction to host microbiome symbiosis
in health and disease. Mucosal Immunol. 2021 May;14(3):
547-554.

10. Arumugam et al. Enterotypes of the human gut micro-
biome. Nature. 2011 May 12;473(7346):174-80.

11. Jemperg et al. Long-term impact of antibiotic exposure on the
human intestinal microbiota. Microbiology. 2010 Nov;156 (Pt
11): 3216-3223.

12. Hagan et al. Antibiotics-Driven Gut Microbiome Pertuba-
tion Alters Immunity to Vaccines in Humans. Cell. 2019 Sep
5;178(6): 1313-1328.e13.

13.Pinato et al. Association of Prior Antibiotic Treatment

aragdirmalarinda siibut edilir. Bu xastaliklorin ya-
ranmasinin sababi disbiotik pozulmalardir. Antibi-
otiklorin tasirindon yaranan disbiozun garsisini al-
magqla mikrofloranin rezistent ndvlorinin haddinden
artiq boyiimasinin garsisi alinir, antibiotik rezistent
genlorinin yayilmasi minimuma endirilir, mikrob
zonginliyinin borpasi siirotlondirilir.

With Survival and Response to Immune Checkpoint Inhibi-
tor Therapy in Patients With Cancer. JAMA Oncol. 2019 Dec
1;5(12):1774-1778.

14. Elseviers et al. Prevalence and management of antibiotic
associated diarrhea in general hospitals. BMC Infect Dis. 2015
Mar 17;15:129.

15. World Health Organization. WHO Report on surveillance
of antibiotic consumption: 2016-2018 early implementation.
Geneva: 2018.

16. Blaser MJ. Antibiotic use and its consequences for the nor-
mal microbiome. Science. 2016:352(6285):544-545.
17.Langdon A., Crook N., Dantas G. The effect of antibio-
tics on the microbiome throughout development and alterna-
tive approaches for therapeutic modulation. Genome Med.
2016;8(1):39.

18. Aversa Z. et al. Mayo Clinic Proc. 2021 Jan;96(1):66-77.
19. Stark et al. Antibiotic and acid-suppression medications
during early childhood are associated with obesity. Gut 2019
Jan;68(1):62-69.

20. Cao et al. Long-term use of antibiotics and risk of colorec-
tal adenoma. Gut 2018 Apr;67(4):672-678.

21. Liang et al. Long-term antibiotik use during early life and
risks to mental traits: an observational studyand gene-environ-
ment-wide interaction study in UK Biobank cohort. Neuro-
psychopharmacology. 2021 May:46(6):1086-1092.

22.DDD per 100 inhabitants per day. The Economist, April
2nd 2018.

23.Rodgers B, Kirley K, Mounsey A. PURLSs: prescribing
an antibiotic? Pair it with probiotics. J Fam Pract. 2013
Mar;62(3):148-50.

24.McFarland LV. Meta-analysis of probiotics for the pre-
vention of antibiotic associated diarrhea and the treatment
of Clostridium difficile disease. Am J Gastroenterol. 2006
Apr;10(4):812-22.

PE3IOME

K KAKUM UBMEHEHUAM B OPTAHU3ME YEJIOBEKA MOXKET ITPUBECTU
HAPYIIEHUE MUKPOBUOIIEHO3A KUITEYHUKA?

I'amxkuneBa H.A.
Aszepbatiocanckuii Tocyoapecmeennviii Mncmumym Ycosepuiencmeosanus Bpauei um. A.Anuesa,
Kageopa neouampuu, baxy, Azepbaiioxcan

I/ICCHCI[OBaHI/ISI MOCICAHUX JIET MNOATBEPKIAIOT TO, YTO HApPYHUICHHUEC MI/IKpO6I/IOMa CBsJA3aHO C BO3HHKHOBCHHEM
OIPEACIICHHBIX PUCKOB JIJI1 3J0POBbS YCJIIOBCKA. KOJ'IOHI/I?»aI_IPI?{ MPIKpO(bJ'IOpBI KHUINCYHNKA HAYNMHACTCA C MJIaJICHYICCTBA
1 3aBUCUT OT MHOI'HMX (baKTOpOB, OAHUM M3 KOTOPLBIX SABJIACTCA HCIIOJIB30BAHUC aHTHOMOTUKOB. HasHaueHue

81



AHTHOMOTHKOB, B OCOOCHHOCTH B ITEPBBIE TOJIbI )KU3HH, HAPYIIIask MUKPOOHOIICHO3 KHIIIEUHUKA, CTAHOBUTCS TPHYUHON
BO3HUKHOBCHHSI OTIPE/ICIICHHBIX 3a00JICBAHHIA.
KuroueBble c10Ba: MUKpOOUM, ANCOMO3, aHTHOMOTHUKH, TPOOUOTHKH

SUMMARY

WHAT CHANGES CAN DISRUPTION OF THE GUT MICROBIOME
CAUSE IN THE HUMAN BODY?

I'agxkuena H.A.
Azerbaijan State Advanced Training Institute for Doctors named after A.Aliyev,
Pediatrics Department, Baku, Azerbaijan

Research in recent years has confirmed that disruption of the microbiome is associated with the emergence of certain
risks to human health. Colonization of intestinal microflora begins in infancy and depends on many factors, one of
which is the use of antibiotics. The use of antibiotics, especially in the first years of life, disrupts the intestinal micro-
biocenosis and causes the development of certain diseases.
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