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To Whom it may concern, 

 

Background: Mr. Matej Toth has been consuming a natural low carbohydrate diet since the spring of 2014, while 

he also maintains a competitive sporting curriculum with regular exercise regimens. This change in the dietary 

ketone (fat) intake ratio is accompanied by blood chemistry laboratory profile changes, which are the scope of this 

report. Mr. Toth is requesting an expert review of his laboratory results obtained since 2009 with particular 

emphasis on the apparent drop in circulating ferritin (InterPro: IPR008331) concentrations as the biological end 

point of his dieting and exercise protocols. This expert identified below has performed such evaluation with 

regard of circulating ferritin, blood cell counts and hemoglobin on the basis of decreased carbohydrate and 

increased ketone intake ratio. This expert found that Mr. Toth’s laboratory findings constitute a natural metabolic 

adaptation to low carbohydrate consumption during competitive exercise routines that are in physiological ranges. 

The expert identified below herein states that he performed the analyses at the academic consultant recharge basis 

as a current active member of the University of California faculty. The report does not constitute a conflict of 

interest at the academic rate as described in UCLA and LABIOMED Conflict of Interest (COI) guidelines that can 

be obtained directly from the Compliance Office Staff. This report can be used as a Level “C” evidence, based on 

prominent academic consensus regarding laboratory findings in nutritional ketosis during exercise for sports 

medicine. 

 

Discussions: Plasma ferritin carries iron in a soluble and non-toxic form in blood. It is a globular protein of 24 

subunits forming a nanocage with multiple iron–protein interactions. Although it is the primary intra-

mitochondrial and intracellular iron-storage protein in eukaryotes, it also appears in plasma as the iron carrier. 

Ferritin, i.e. apoferritin conjugated with iron, is an important marker of an individual’s iron stores [1]. Iron 

carrying and storage capacities have profound effects on mitochondrial and cellular substrate oxidation, glucose 

disposal and overall metabolism as described elsewhere [2,3]. In general, improved mitochondrial metabolism in 

the presence of low glycogenic substrates, when replaced by ketogenic substrates, also known as low 

carbohydrate diet, improves tricarboxylic acid cycle flux and turnover, whereby there are less requirements for 

aconitase (aconitate hydratase; EC 4.2.1.3) activity, less number of circulating erythrocytes, less hemoglobin, less 

hematocrit values and thus less circulating ferritin and iron stores in an individual. Aconitate hydratase catalyses 

the stereo-specific isomerization of citrate to isocitrate by cis-aconitate as the intermediary product in the 
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tricarboxylic acid cycle with an active [Fe4S4]2+ cluster, which has less requirements for iron when mitochondrial 

metabolism and turnover are improved during low carbohydrate dieting. Peripheral blood counts with erythroid 

lineage ontogeny, i.e.: erythrocytes and hemoglobin also decrease during low carbohydrate dieting and excercise.  

 

Low carbohydrate consumption with accompanying ketosis improves mitochondrial substrate oxidation by two 

basic mechanisms 1) it is the increased proton availability from food due to a higher hydrogen saturation of 

carbons in ketosis and 2) deuterium depletion to improve proton transfers in mitochondria during low 

carbohydrate consumptions [4,5].  

 

In the light of improved ATP synthesis with less oxygen equilibriums for each glycogenic acetyl-CoA unit to 

oxidize completely, which are replaced by highly saturated ketogenic substrates in low carbohydrate diets, there 

are less iron binding, storing and transporting capacities needed in athletes, as seen in Mr. Toth’s blood chemistry 

profile. A summary of those finding are given in Table 1. 

 

The gradual changes with significantly altered blood plasma chemistry profiles are readily seen in astronauts of 

the NASA NEEMO22 project (https://twitter.com/hashtag/NASA_NEEMO22) using natural nutritional ketosis to 

maintain and improve fitness and performance without the use of drugs or supplements. 

 

It is the opinion of the expert identified below that Mr. Toth has naturally adapted to a low carbohydrate diet with 

exercise, which can be achieved without the use of drugs. The laboratory findings Mr. Toth presented specifically 

reflect the precise time course of such natural adaptation to low carbohydrate dieting as a physiological course. 

 

Please do not hesitate to contact my office in case there are additional clarifications necessary in the above 

referenced case. 

 

Sincerely,  

 

 
 

László G. Boros, M.D. 

Professor of Endocrinology & Metabolism 

Department of Pediatrics at the University of California Los Angeles - UCLA School of Medicine 

Los Angeles, California, U.S.A. 

 

Academic Editor, Oncology (Medicine® - Lippincott Williams & Wilkins) 

  

T: +13108093813 

boros@labiomed.org 

 

http://harborpeds.org/academics/faculty/laszloboros 

 

https://www.researchgate.net/profile/Laszlo_Boros 

 

https://www.researchgate.net/profile/Laszlo_Boros
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Table 1. Time course of Mr. Matej Toth’s blood profile changes during low carbohydrate dieting with 

exercise 

 

 

 
 



 

_____________________________________________________________________________________________________ 

Page 4 of 4                                                                                                                                   0119-AUG-2017_ MATEJTOTH-LGB001 

 

 

References: 

 

1. Theil EC. Ferritin protein nanocages-the story. Nanotechnol Percept. 2012;8(1):7-16. 

 

2. Huang J, Simcox J, Mitchell TC, Jones D, Cox J, Luo B, Cooksey RC, Boros LG, McClain DA. Iron 

regulates glucose homeostasis in liver and muscle via AMP-activated protein kinase in mice. FASEB J. 

2013 Jul;27(7):2845-54. doi: 10.1096/fj.12-216929.  

 

3. Huang J, Gabrielsen JS, Cooksey RC, Luo B, Boros LG, Jones DL, Jouihan HA, Soesanto Y, Knecht L, 

Hazel MW, Kushner JP, McClain DA. Increased glucose disposal and AMP-dependent kinase signaling 

in a mouse model of hemochromatosis. J Biol Chem. 2007 Dec 28;282(52):37501-7. 

 

4. Boros LG, Collins TQ, Somlyai G. What to eat or what not to eat-that is still the question. Neuro Oncol. 

2017 Apr 1;19(4):595-596. doi: 10.1093/neuonc/now284 

 

5. Boros LG, D'Agostino DP, Katz HE, Roth JP, Meuillet EJ, Somlyai G. Submolecular regulation of cell 

transformation by deuterium depleting water exchange reactions in the tricarboxylic acid substrate cycle. 

Med Hypotheses. 2016 Feb;87:69-74. doi: 10.1016/j.mehy.2015.11.016 


		2017-08-11T11:48:05-0700
	Laszlo G. Boros, M.D.


		2017-08-11T11:48:32-0700
	Laszlo G. Boros, M.D.


		2017-08-11T11:48:50-0700
	Laszlo G. Boros, M.D.




