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Modern Views and Approaches to Pathophysiological Bases of Endogenous 

Intoxication 
 

Relevance 

As we know, the modern concept of endogenous intoxication (EI) is associated primarily with 

the development of multiple organ failure (POF) against the background of xenobiotic or activation of 

pathological endogenous agent and as a consequence of one-time or consecutive onset of failure of 

heart, lung, liver, kidney, brain, which leads to high mortality - from 60 to 80% [10,25,29, 32]. It is an 

established fact that liver, kidney and digestive tract failures play a significant role in the outcome of 
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ABSTRACT:      Recently, many scientific works 

have been devoted to the study of endogenous 

intoxication (EI) in various pathological diseases and 

conditions, since EI is one of the most important criteria 

that determine the severity of a person's condition. EI 

(endotoxicosis) is a pathophysiological process 

characterized by the formation and accumulation of 

various compounds and metabolites in tissues and body 

fluids in excessive concentrations or forms that are not 

characteristic of normal metabolism. In the development 

of EI among biochemical processes, much attention is 

paid to the activation of proteolysis with a violation of 

the general enzymatic homeostasis of the body. The 

metabolic level of endotoxicosis is characterized by 

excessive accumulation of products of normal and 

pathologically perverted metabolism and is detected 

using biochemical and other laboratory methods. The 

clinical level of endotoxicosis includes both metabolic 

disorders and various clinical manifestations in the form 

of complications in the course of the underlying disease 

and side effects of therapy. 
Key words:     endogenous intoxication, 

pathophysiology, lipid peroxidation. 
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PON (60%, 56% and 53% of cases, respectively). However, it should be noted that the clinical picture 

of metabolic disorders in hepatic-renal dysfunction is not as pronounced as respiratory and circulatory 

disorders, especially in the early stages of its progression [22,25,26]. Therefore, the diagnosis of 

impaired metabolism, as a rule, is late and often leads to the statement of facts in far advanced or 

already irreversible changes, determining the outcome of diseases. Most clinicians define EI "as a 

syndrome unspecific in most clinical, biochemical and immunological manifestations between the 

formation and excretion of both 'normal' metabolic products and substances of impaired 

metabolism"[10,13,27]. C.Ince (2005) [16,17,19] suggests that the essence of EI is based on the 

concept of presenting it as reflecting the consequences of disturbances in macrocirculation and micro 

hemolympho circulation, gas exchange and oxygen budget, immunity and anti-infective "protection" 

with a failure to manage the integration of these processes. In this case, according to the author, 

metabolic disorders proceed in accordance with the nature of the damaging factor and the response to 

it the system of macro- and microcirculation in accordance with the disruption of transport and 

extraction of tissue oxygen, activation of the sympathetic-adrenal system, which results in hyper 

metabolism syndrome, typical of a critical state - tissue need for various substrates to provide 

compensatory-adaptive mechanisms of energy conservation, prevention of protein breakdown, 

decreased utilization of fatty acids, increased gluconeogenesis and glucose tolerance, intensification of 

endothelium permeability.  

Depending on the predominance of the mechanism of EI formation, the following forms are 

conventionally distinguished: retentive, exchange, and resorptive. The retentive mechanism involves 

mainly a violation of the natural removal mechanism, usually the end products of metabolism of low 

molecular weight compounds (molecule size - less than 10 nm, molecular weight [MM] - less than 500 

daltons). The main route of elimination is renal filtration and excretion. The metabolic mechanism is 

characterized by the accumulation of metabolic intermediates (molecular size greater than 10 nm, MM 

less than 500 dalton), which are eliminated by the liver and through the food channel [5]. Depending 

on the predominance of the mechanism of EI formation, the following forms are conventionally 

distinguished: retentive, exchange, and resorptive. The retentive mechanism involves mainly a 

violation of the natural removal mechanism, usually the end products of metabolism of low molecular 

weight compounds (molecule size - less than 10 nm, molecular weight [MM] - less than 500 daltons). 

The main route of elimination is renal filtration and excretion. The metabolic mechanism is 

characterized by the accumulation of metabolic intermediates (molecular size greater than 10 nm, MM 

less than 500 dalton), which are eliminated by the liver and through the food channel [5]. According to 

[1], EI develops either as a result of an imbalance in the components of the detoxification system, or in 

the failure of one of its parts, or simultaneously all of its components. This determines the essence of 

EI, its general and distinctive features depending on the underlying cause, i.e. the etiology of the 

disease, as well as its severity according to the number of detoxification organs and components 

involved in the pathological process [2, 3,21]. 

The study of the toxicity and potential risks of engineered nanoparticles is of particular 

importance in nanomedicine [25, 29]. According to the authors, endotoxin, a common contaminant of 

bacterial origin, has biological effects that can mask the true biological effects of nanoparticles if its 

presence is not considered.In their publications, the authors report the features of endotoxin 

contamination of nanoparticles and the different biological effects of endotoxin-contaminated 

nanoparticles. The authors have analysed various ways to remove endotoxin contamination from 
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nanoparticles. Although there is no universal method for effectively removing endotoxin from 

nanoparticles, specific solutions can be found in each case. The main body detoxification organ 

(involved in the neutralization of endogenous toxic products of cellular metabolism or substances 

produced by microbes in the gut) is the liver, which in addition to this function performs many other 

functions to maintain homeostasis. When the liver is damaged, it is known to accumulate toxic 

substances and decay products of the organ, represented by water-soluble (ammonia, phenylalanine, 

tyrosine) and albumin-bound toxins (fatty acids, endogenous benzodiazepines, bile acids, bilirubin, 

aromatic compounds, endogenous vasodilators) [6,23,28]. These substances cause toxic cholestasis, 

angiocholithiasis and, in many cases, PID, hepatorenal encephalopathy (PE), hepatorenal syndrome 

(HRS), cardiovascular dysfunction and PID. [2,3,4,11,14,17,18]. 

The pathogenetic aspects of PE and acute liver failure are poorly understood. The most 

widespread theories are related to dysfunction of neurotransmitter systems: toxic, false 

neurotransmitter theory, theory of impaired ɣ-aminobutyric acid (GABA) metabolism [7,12]. 

For example, the toxic theory links the development of PE to the excessive formation of 

ammonia in the colon from protein breakdown products by microflora. Normally, ammonia via the 

portal vein enters the liver, where urea is formed, but as a result of damage to the latter, the metabolic 

activity of ammonia is significantly reduced and free ammonia entering the general bloodstream 

through the porto-caval ducts and penetrates the blood-brain barrier, contributes to the penetration of 

neurotoxic aromatic acids into the central nervous system, leading to edema and damage to astrocytes. 

[16,30,31]. 

Another false neurotransmitter theory explains the development of PE and fulminant liver failure 

by a decrease in amino acids due to increased protein catabolism and the accumulation of aromatic 

amino acids (phenylalanine, tyrosine, tryptophan) in the blood, which enter the brain causing 

inhibition of the enzyme system. The result is suppression of the nervous system and the development 

of PE [12,22]. A further theory is the hypothesis of enhanced GABAergic transmission. As a result of 

hepatic insufficiency, GABA produced in the intestine travels by shunts into the bloodstream and then 

into the brain, leading to the development of PE.  

Thus, univariate and multivariate studies conducted as part of the development of multiple organ 

dysfunction have shown that infection or toxic breakdown products or insufficient utilisation in the 

liver are independent predictors of adverse outcome (death or transplantation) [20,24,30]. 

 

Types and classification of endotoxins 

Toxic concentrations in the body can be dozens of names, and the list of substances of 

autointoxication can be increased by hundreds of thousands of times [8,29].Conventionally, five 

classes of endotoxins can be distinguished: substances of normal metabolism in non-physiological 

concentrations (urea, lactate, glucose, creatinine, bilirubin, etc.). ); products of impaired metabolism 

(aldehydes, ketones, acids); immunologically foreign substances (glyco- and lipoproteins, 

phospholipids); enzymes; inflammatory mediators, including cytokines, biogenic amines, antibodies, 

circulating immune complexes, adhesion molecules, protein degradation products and others [10]. 

Endotoxins can also be classified according to the causal relationship leading to endogenous 

intoxication, namely: 

-Bacterial endotoxins; 

- Products of normal metabolism in high concentration; 
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- Activated enzymes that can damage tissue; 

- Mediators of inflammation; 

- Products of peroxidation; 

- Medium molecular substances of various nature; 

- Ingredients of non-viable tissues. 

Clinicians thus identify a number of conditions in which the body may be affected by 

endotoxins. These include all types of shock, burns, thyrotoxicosis, peritonitis and others. An 

interesting hypothesis is that of the effect of endotoxin on neurodegeneration, suggesting that 

endotoxin causes or contributes to neurodegeneration . Endotoxin is a lipopolysaccharide (LPS) that 

forms a large part of the outer membrane of Gram-negative bacteria and is present in high 

concentrations in the gut, gums, skin and other tissues during bacterial infection. Plasma levels of 

endotoxin are usually low but rise during infections, intestinal inflammation, gum disease and 

neurodegenerative diseases. The addition of endotoxin in such amounts to the bloodstream of healthy 

subjects causes systemic inflammation and activation of brain microglia. The addition of high levels of 

endotoxin to the blood or body of rodents causes microglia activation, priming and/or tolerance, 

memory deficits and loss of synapses and brain neurons. Endotoxin promotes β-amyloid and tau 

protein aggregation and neuropathology, suggesting the possibility that endotoxin synergizes with 

various aggregating proteins to cause various neurodegenerative diseases. Endotoxin levels in the 

blood and brain are elevated in Alzheimer's disease, which is accelerated by systemic infections, 

including gum disease. Endotoxin binds directly to APOE, and the APOE4 variant increases endotoxin 

sensitivity and predisposes to Alzheimer's disease. Gut permeability is increased in the early stages of 

Parkinson's disease, and injection of endotoxin into mice causes alpha-synuclein production and 

aggregation, as well as loss of dopaminergic neurons in the substantia nigra. Changes in the gut 

microbiome in Parkinson's disease and changes in the species of endotoxin-producing bacteria can 

affect the disease in patients and mice. Blood endotoxin is elevated in amyotrophic lateral sclerosis, 

and endotoxin contributes to TDP-43 aggregation and neuropathology. Peripheral diseases that 

increase endotoxin levels in the blood, such as sepsis, AIDS and liver failure, also lead to 

neurodegeneration. Endotoxin directly and indirectly activates microglia, which damage neurons via 

nitric oxide, oxidants and cytokines, and by phagocytosis of synapses and neurons. The endotoxin 

hypothesis is unproven, but if it is true, neurodegeneration may be reduced by reducing endotoxin 

levels or endotoxin-induced neuroinflammation. Endotoxin directly or indirectly activates microglia, 

which damage neurons via nitric oxide, oxidants and cytokines, and by phagocytosis of synapses and 

neurons. The endotoxin hypothesis is unproven, but if true, neurodegeneration may be reduced by 

reducing endotoxin levels or endotoxin-induced neuroinflammation. Endotoxin directly and indirectly 

activates microglia, which damage neurons through nitric oxide, oxidants and cytokines, as well as 

through phagocytosis of synapses and neurons. Indicators reflecting the state of the detoxification 

system can be divided into two categories: 

- biochemical markers of AI;  

- immunological markers of EI;  

- Integral markers of EI. 

The most important pattern in the formation of metabolic disorders in PON should be considered 

combined hypoxia and its consequences as a reflection of the disorder of the interconnection of the 

most important homeostasis systems: respiratory, circulatory, metabolic [21].  
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Therefore, an EI marker is the partial pressure of oxygen as a criterion of compliance of the 

volumetric blood flow with tissue oxygen requirements. And moderate acidosis has a protective effect, 

inhibiting the activity of phospholipases, the formation of cAMP, activating succinate oxidation in the 

mitochondria of muscle, liver, kidneys, brain [19]. Severe acidosis has damaging effects on cellular 

processes, including inhibition of glycolysis enzymes, increased energy deficiency, activation of lipid 

peroxidation (LPO) with consequent deterioration of myocardial contractility. Lactic acid (LA), 

pyruvic acid (PVA) and cellular adenosine triphosphatase (ATP) are universal markers of AI, 

reflecting the level of energy deficiency and oxygen deficiency. Thus, an accumulation of MK of 2.1 

mmol/l and above is considered to be a prognostically unfavourable sign. The triad: an increase in the 

concentration of sugar, lactate and pyruvate reflects the energy failure of the cell. An increase in the 

concentration of MC without an increase in PVK is indicative of damage to enzymatic cellular 

processes [16,21]. 

Hypoxia results in a chain of pathological events of protein, carbohydrate and lipid metabolism 

disorder. Among these processes, protein metabolism disorders are central, because protein provides 

oncotic, transport, osmotic, esterase, endopeptidase functions, as well as the regulation of enzyme 

systems activity [9].  

Therefore, plasma albumin concentration can be considered as an important marker of EI, and 

the decrease in total protein concentration at the expense of the albumin fraction - as a reflection of the 

use of albumin as a major factor in plasma detoxification, binding and removal of toxins. A decrease 

in total protein levels to 45 g/l (65080 g/l in controls) is considered an unfavourable prognostic sign, 

indicating severe endogenous intoxication.  

Medium molecular weight oligopeptides (SM) - substances with a mass between 500 and 5000 

daltons - are considered to be universal markers of endogenous intoxication. By their nature, SM are 

protein toxins with a high content of dicarboxylic and low content of aromatic acids. The peculiarity of 

the toxic action of medium molecules is that they have a direct membrane toxic effect and initiate the 

manifestation of peptides, the structure of which is similar to that of bioregulators. Among them, 

"hepatocerebral", "uremic", "ischemic", and "burn" medium molecular oligopeptides are distinguished. 

[5]. 

80% of medium molecular weight oligopeptides. - are proteins and products of their disturbed 

metabolism, including products of fibrinogen hydrolysis, globulins, glycoprotein catabolism, 

oligosaccharides, nucleotides, and hormones and their fragments (ACTH, angiotensin, endorphins, 

enkephalins). Medium molecular oligopeptides include a number of biologically active substances 

such as parathormone, neurotoxins X, inhibitors of phagocytosis, haemopoiesis, erythrocyte 

membrane fragility; glucose utilisation and amino acid transport; factors of respiration and 

phosphorylation decoupling. This determines the toxicity of medium molecules as a result of impaired 

erythropoiesis, reduced rosette formation and inhibition of mitochondrial respiration; impaired DNA 

synthesis in hepatocytes and lymphocytes; impaired glucose synthesis and utilization, enzyme activity, 

creatinine excretion. Neuro- and psychotoxic effects of medium molecular oligopeptides are associated 

with formation of false neurotransmitters (SM concentration in control is 0.15-0.24 conventional units) 

[25].  

Thus, EI as a component of a critical condition of any origin develops due to the failure of the 

main components of the detoxification systems: monooxygenase, excretory and immune systems to 

utilise and eliminate both products of normal and disturbed metabolism and microbial toxins [10,15].  
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Conclusions 

Thus, endogenous intoxication is mainly due to the concept of multiple organ failure and there is 

consecutive failure of the heart, lungs, liver, kidneys and brain. In multiple organ failure syndrome, 

circulatory and respiratory disorders are important, occurring in 60% and 65% of cases, respectively. 

Metabolic homeostasis failure due to liver and kidney failure is as common as heart failure. In general, 

EI is based on the concept of its representation as a reflection of the consequences of disturbances in 

macrocirculation and microhemolymphocirculation, gas exchange and oxygen budget, immunity and 

anti-infective "protection" with a failure to manage the integration of these processes. In this case, 

metabolic disorders proceed in accordance with the nature of the damaging factor and the response of 

the macro- and microcirculatory system to it in accordance with the disruption of transport and 

extraction of oxygen by tissues, activation of the sympathetic-adrenal system. This leads to the 

syndrome of hypermetabolism, typical for the critical state - the need of tissues in various substrates 

providing compensatory-adaptive mechanisms of energy conservation, prevention of protein 

breakdown, reduced utilization of fatty acids, increased gluconeogenesis and glucose tolerance, 

intensification of endothelial permeability. In view of the above, the diagnosis of EI can be considered 

to be not a simple and not fully solved problem. Therefore, some researchers suggest using all possible 

indicators for endotoxemia diagnosis, counting dozens of samples and tests. Another direction in the 

diagnosis of endotoxemia is the choice of universal markers for diagnosing intoxication of any 

etiology, which hardly reflects the essence of the ongoing events. The development and investigation 

of new, effective methods of diagnosing endogenous intoxication of various etiologies is currently an 

urgent medical task. 

 

 

 

References: 

1. Mironov P.I., Ales V.F. Molecular aspects of systemic inflammatory response in sepsis // News of 

science and intensive care. Anesthesiology / VINITI. - 2000. - №4. - С. 10-16. 

2. Nazirov F.G., Akilov Kh.A., Devyatov A.V. Surgery of portal hypertension complications in 

patients with liver cirrhosis. - Moscow: GEOTAR Medicine. 

3. Nazirov F.G., Akilov H.A., Ibadov R.A., Asabaev A.Sh., Zainutdinov U.I., Khafizov B.B. Some 

pathogenetic aspects of liver failure and its prevention in patients with cirrhosis after portosystemic 

shunting. // Bulletin of Surgery named after I.I. Grekov. I.I. Grekov. 2002. -№1, -С. 87-90. 

4. Nazirov F.G., Ibadov R.A. Standardization of treatment tactics of hepatic encephalopathy in 

patients with cirrhosis after surgical intervention // Сәrgahіuә. Baku, 2011. - №3 (27) - P. 41-43. 

5. Saenko V.F., Pertseva G.A., Shapovalyuk V.V. // Sepsis and multiple organ failure. - К., 2003. - 

273 с. 

6. Sinkov S.V. Prediction of various forms of postoperative acute liver failure. Anaesthesiology and 

intensive care. 2017;62(1). С. 73-76Butterworth R.F. Pathophysiology of hepatic encephalopathy: 

The concept of synergism // Hepatol. Reseach. – 2008. – Vol.38. – №1. – P. 116 – 121. 



CAJMNS              Volume: 02 Issue: 02 | March-April 2021  

 

 146 Published by “ CENTRAL ASIAN STUDIES" http://www.centralasianstudies.org 

 

7. Chen HL, Wu SH, Hsu SH, Liou BY, Chen HL, Chang MH. Jaundice revisited: recent advances in 

the diagnosis and treatment of inherited cholestatic liver diseases. J. Biomed. Sci. 2018 Oct 

26;25(1):75. 

8. Colomina-Climent F, Giménez-Esparza C, Portillo-Requena C, Allegue-Gallego JM, et al. 

Mortality reduction in septic shock by plasma adsorption (ROMPA): a protocol for a randomised 

clinical trial. BMJ Open 2016; 6:e011856. 

9. Dullah EC, Ongkudon CM. Current trends in endotoxin detection and analysis of endotoxin-

protein interactions. //Crit Rev Biotechnol. 2017 Mar;37(2):251-261. doi: 

10.3109/07388551.2016.1141393. Epub 2016 Feb 10. 

10. Edmark C, McPhail MJ, Bell M, Whitehouse T, Wendon J, Christopher KB. LiFe: a liverinjury 

score to predict outcome in critically ill patients. //Intensive Care Med. 2016 Mar; 42 (3):361-9.  

11. Felipo V., Urios A., Montesinos E. et al.Contributionofhyperammonemiaand inflammatory factors 

to cognitive impairment in minimal hepatic encephalopathy //Metabol Brain Dis. – 2012. – Vol.27. 

– P. 51 – 58. 

12. Fukui H. Increased Intestinal Permeability and Decreased Barrier Function: Does It Really 

Influence the Risk of Inflammation?. InflammIntest Dis. 2016;1(3):135-145. 

doi:10.1159/000447252 

13. González-Navajas J.M. Inflammasome activation in decompensated liver cirrhosis. //World J 

Hepatol. 2016. Feb. 8; 8(4): Р.207-10. 

14. G. M. HODJIMATOV, K. K. MIRZAEV, D. T. AZIZOV. PHARMACOKINETICS OF 

ANTIBIOTICS IN EXPERIMENTAL GUNSHOT WOUNDS. A Multidisciplinary Peer 

Reviewed Journal Research for Revolution ISSN No-2581 – 4230,Is Published Online in Volume-

7, Issue2, Feb. – 2021,pp120-123 

15. G. M. HODJIMATOV, Kh. Kh. Hamdamov. DIAGNOSTICS AND TREATMENT OF 

CHOLEDOCHOLITIASIS IN ELDERLY AND SENILE AGE PATIENTS // European Journal of 

Research Development and Sustainability (EJRDS) Available Online at: 

https://www.scholarzest.com Vol. 2 No. 3, March 2021, ISSN: 2660-5570 

16. Kamalova M. I., Islamov Sh. E., Khaydarov N.K.// MORPHOLOGICAL CHANGES IN BRAIN 

VESSELS IN ISCHEMIC STROKE. Journal of Biomedicine and Practice 2020, vol. 6, issue 5, 

pp.280-284 

17. Khamdamov B.Z. Indicators of immunocitocine status in purulent-necrotic lesions of the 

lover extremities in patients with diabetes mellitus.//American Journal of Medicine and Medical 

Sciences, 2020 10 (7) 473-478 DOI: 10.5923/j.ajmm.2020.- 1007.08 

http://www.ncbi.nlm.nih.gov/pubmed/?term=Edmark%20C%5BAuthor%5D&cauthor=true&cauthor_uid=26820880
http://www.ncbi.nlm.nih.gov/pubmed/?term=McPhail%20MJ%5BAuthor%5D&cauthor=true&cauthor_uid=26820880
http://www.ncbi.nlm.nih.gov/pubmed/?term=Bell%20M%5BAuthor%5D&cauthor=true&cauthor_uid=26820880
http://www.ncbi.nlm.nih.gov/pubmed/?term=Whitehouse%20T%5BAuthor%5D&cauthor=true&cauthor_uid=26820880
http://www.ncbi.nlm.nih.gov/pubmed/?term=Wendon%20J%5BAuthor%5D&cauthor=true&cauthor_uid=26820880
http://www.ncbi.nlm.nih.gov/pubmed/?term=Christopher%20KB%5BAuthor%5D&cauthor=true&cauthor_uid=26820880
http://www.ncbi.nlm.nih.gov/pubmed/26820880
https://www.ncbi.nlm.nih.gov/pubmed/26855691


CAJMNS              Volume: 02 Issue: 02 | March-April 2021  

 

 147 Published by “ CENTRAL ASIAN STUDIES" http://www.centralasianstudies.org 

 

18. Ibadov R. A., Gizatulina N.R.,  BabadjanovA.Kh. Clinical Signs of the Development of Acute 

Hepatocellular Insufficiency and Ways to Prevent it, in Patients with Liver Cirrhosis After Porto-

Systemic Shunting // © Springer Science+Business Media B.V. 2011. – P.235-239. 

19. Ince C. The microcirculation in the motor of sepsis // Crit. care. — 2005. — Vol. 9, №4. — P. 19. 

20. Kandiah PA, Olson JC, Subramanian RM. Emergingstrategiesforthe treatment of patients with 

acute hepatic failure. //CurrOpinCrit Care. 2016. Feb 4. 

21. O. U. Rakhmatullaeva, Kh. E. Shomurodov, A. A. Hadjimetov, X. Kh. Sadiqova, Z. Z. Nazarov. 

(2021). The Position of the Cytokine Profile and Cytolysis Enzymes in Patients with Viral 

Hepatitis before Tooth Extraction. Annals of the Romanian Society for Cell Biology, 6558 -. 

Retrieved from http://annalsofrscb.ro/index.php/journal/article/view/8233.  

22. Ma H, Shi X, Yuan X, Ding Y. IL-1β siRNAadenovirusbenefits liver regeneration by improving 

mesenchymal stem cells survival after acute liver failure.//AnnHepatol. 2016. Mar-Apr. 

23. Méndez M., Méndez-López M., López L. et al.Portosystemichepaticencephalopathymodel show 

reversal learning impairment and dysfunction of neural activity in the prefrontal cortex and regions 

involved in motivated behavior //J. Clin. Neuroscience. – 2011. – Vol.18. – №1. – P. 690 – 694. 

24. Sarin SK, Choudhury A. Acute-on-chronic liver failure: terminology, mechanisms and 

management. // Nat Rev GastroenterolHepatol. 2016. Feb 3. doi: 10. 1038. / nrgastro. 2015. 219. 

25. Shi X.L., Gao Y., Yan Y. et all. Improvedsurvivalofporcine acute liver failure by a bioartificial 

liver device implanted with induced human functional hepatocytes. //Cell Res. 2016. Jan 15. Р. 

1013-18 

26. Vogt A, Reuken PA, Stengel S, Stallmach A, Bruns T. Dual-sugartestsofsmall intestinal 

permeability are poor predictors of bacterial infections and mortality in cirrhosis: A prospective 

study. //World J Gastroenterol. 2016.  Mar 21; 22 (11): Р.3275-84. 

27. Wang X, Wang B, Huang Q, Zhang B, Hua Z. Regulation of hydrogen sulfide on transporter 

protein Bsep and Mdr2 in acute liver failure. //Zhonghua Yi XueZaZhi. 2015. Oct. 

28. Wang Z.L., Gao S., Li L., Li X.Y., Huan S.L., Wang K. Demethylationoftumornecrosis factor-α 

converting enzyme predicts poor prognosis in acute-on-chronic hepatitis B liver failure. //Clin Res 

HepatolGastroenterol. 2016. Feb 2. pii: S. 2210-11 

29. Yan BZ, Yang BS, Li H, Zhang YF. et all. Thetherapeuticeffectof CORM-3 on acute liver failure 

induced by lipopolysaccharide/D-galactosamine in mice. //Hepatobiliary Pancreat Dis Int. 2016. 

Feb. P 73-80. 

http://www.ncbi.nlm.nih.gov/pubmed/?term=Kandiah%20PA%5BAuthor%5D&cauthor=true&cauthor_uid=26849251
http://www.ncbi.nlm.nih.gov/pubmed/?term=Olson%20JC%5BAuthor%5D&cauthor=true&cauthor_uid=26849251
http://www.ncbi.nlm.nih.gov/pubmed/26849251
http://www.ncbi.nlm.nih.gov/pubmed/?term=Ma%20H%5BAuthor%5D&cauthor=true&cauthor_uid=26845604
http://www.ncbi.nlm.nih.gov/pubmed/?term=Shi%20X%5BAuthor%5D&cauthor=true&cauthor_uid=26845604
http://www.ncbi.nlm.nih.gov/pubmed/?term=Yuan%20X%5BAuthor%5D&cauthor=true&cauthor_uid=26845604
http://www.ncbi.nlm.nih.gov/pubmed/?term=Ding%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=26845604
http://www.ncbi.nlm.nih.gov/pubmed/26845604
http://www.ncbi.nlm.nih.gov/pubmed/?term=Sarin%20SK%5BAuthor%5D&cauthor=true&cauthor_uid=26837712
http://www.ncbi.nlm.nih.gov/pubmed/?term=Choudhury%20A%5BAuthor%5D&cauthor=true&cauthor_uid=26837712
http://www.ncbi.nlm.nih.gov/pubmed/26837712
http://www.ncbi.nlm.nih.gov/pubmed/?term=Shi%20XL%5BAuthor%5D&cauthor=true&cauthor_uid=26768767
http://www.ncbi.nlm.nih.gov/pubmed/?term=Gao%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=26768767
http://www.ncbi.nlm.nih.gov/pubmed/?term=Yan%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=26768767
http://www.ncbi.nlm.nih.gov/pubmed/26768767
https://www.ncbi.nlm.nih.gov/pubmed/27004006
https://www.ncbi.nlm.nih.gov/pubmed/27004006
https://www.ncbi.nlm.nih.gov/pubmed/27004006
http://www.ncbi.nlm.nih.gov/pubmed/?term=Wang%20X%5BAuthor%5D&cauthor=true&cauthor_uid=26814113
http://www.ncbi.nlm.nih.gov/pubmed/?term=Wang%20B%5BAuthor%5D&cauthor=true&cauthor_uid=26814113
http://www.ncbi.nlm.nih.gov/pubmed/?term=Huang%20Q%5BAuthor%5D&cauthor=true&cauthor_uid=26814113
http://www.ncbi.nlm.nih.gov/pubmed/?term=Zhang%20B%5BAuthor%5D&cauthor=true&cauthor_uid=26814113
http://www.ncbi.nlm.nih.gov/pubmed/?term=Hua%20Z%5BAuthor%5D&cauthor=true&cauthor_uid=26814113
http://www.ncbi.nlm.nih.gov/pubmed/26814113
http://www.ncbi.nlm.nih.gov/pubmed/?term=Wang%20ZL%5BAuthor%5D&cauthor=true&cauthor_uid=26850359
http://www.ncbi.nlm.nih.gov/pubmed/?term=Gao%20S%5BAuthor%5D&cauthor=true&cauthor_uid=26850359
http://www.ncbi.nlm.nih.gov/pubmed/?term=Li%20L%5BAuthor%5D&cauthor=true&cauthor_uid=26850359
http://www.ncbi.nlm.nih.gov/pubmed/?term=Li%20XY%5BAuthor%5D&cauthor=true&cauthor_uid=26850359
http://www.ncbi.nlm.nih.gov/pubmed/?term=Huan%20SL%5BAuthor%5D&cauthor=true&cauthor_uid=26850359
http://www.ncbi.nlm.nih.gov/pubmed/?term=Wang%20K%5BAuthor%5D&cauthor=true&cauthor_uid=26850359
http://www.ncbi.nlm.nih.gov/pubmed/26850359
http://www.ncbi.nlm.nih.gov/pubmed/26850359
http://www.ncbi.nlm.nih.gov/pubmed/?term=Yan%20BZ%5BAuthor%5D&cauthor=true&cauthor_uid=26818546
http://www.ncbi.nlm.nih.gov/pubmed/?term=Yang%20BS%5BAuthor%5D&cauthor=true&cauthor_uid=26818546
http://www.ncbi.nlm.nih.gov/pubmed/?term=Li%20H%5BAuthor%5D&cauthor=true&cauthor_uid=26818546
http://www.ncbi.nlm.nih.gov/pubmed/?term=Zhang%20YF%5BAuthor%5D&cauthor=true&cauthor_uid=26818546
http://www.ncbi.nlm.nih.gov/pubmed/26818546


CAJMNS              Volume: 02 Issue: 02 | March-April 2021  

 

 148 Published by “ CENTRAL ASIAN STUDIES" http://www.centralasianstudies.org 

 

30. Yang Li, Diana Boraschi Endotoxin contamination: a key element in the interpretation of 

nanosafety studies //Nanomedicine (Lond) 2016 Feb;11(3):269-87. doi: 

10.2217/nnm.15.196. Epub 2016 Jan 20. 

31. Zider AD, Zopey R, Garg R. et all. PrognosticSignificanceofInfections in Critically Ill Adult 

Patients with Acute Liver Injury: A Retrospective Cohort Study. // Liver Int. 2016 Jan 23. 

 

https://pubmed.ncbi.nlm.nih.gov/?term=Li+Y&cauthor_id=26787429
https://pubmed.ncbi.nlm.nih.gov/?term=Boraschi+D&cauthor_id=26787429
http://www.ncbi.nlm.nih.gov/pubmed/?term=Zider%20AD%5BAuthor%5D&cauthor=true&cauthor_uid=26801954
http://www.ncbi.nlm.nih.gov/pubmed/?term=Zopey%20R%5BAuthor%5D&cauthor=true&cauthor_uid=26801954
http://www.ncbi.nlm.nih.gov/pubmed/?term=Garg%20R%5BAuthor%5D&cauthor=true&cauthor_uid=26801954
http://www.ncbi.nlm.nih.gov/pubmed/26801954

