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Background 

Dr. E. Gumpricht PhD conducted genomic profiling (e.g. gene  expression profiling) experiments on 

White Blood Cells (WBC) grown in the presence or absence of Fulvic Mineral Powder. The mRNA was 

then isolated from each of the treated cells and incubated in the presence of a Human Genome “gene 

chip”. 

 

In the field of molecular biology, gene expression profiling is the measurement of the activity (the 

expression) of thousands of genes at once, to create a global picture of cellular function. These profiles 

can, for example, distinguish between cells that are actively dividing, or show how the cells react to a 

particular treatment. Many experiments of this sort measure an entire genome simultaneously, that is, 

every gene present in a particular cell.  

 

Expression profiling is a logical next step after sequencing a genome: the sequence tells us what the cell 

could possibly do, while the expression profile tells us what it is actually doing at a point in time. Genes 

contain the instructions for making messenger RNA (mRNA), but at any moment each cell makes mRNA 

from only a fraction of the genes it carries. If a gene is used to produce mRNA, it is considered "on", 

otherwise it is considered "off". Many factors determine whether a gene is on or off, such as the time of 

day, whether or not the cell is actively dividing, its local environment, and chemical signals from other 

cells. For instance, skin cells, liver cells and nerve cells turn on (express) somewhat different genes and 

that is in large part what makes them different. Therefore, an expression profile allows one to deduce a 

cell's type, state, environment, and so forth. 

 

Expression profiling experiments often involve measuring the relative amount of mRNA expressed in 

two or more experimental conditions. This is because altered levels of a specific sequence of mRNA 

suggest a changed need for the protein coded by the mRNA, perhaps indicating a homeostatic response 

or a pathological condition. For example, higher levels of mRNA coding for alcohol dehydrogenase 

suggest that the cells or tissues under study are responding to increased levels of ethanol in their 

environment. Similarly, if breast cancer cells express higher levels of mRNA associated with a particular 

transmembrane receptor than normal cells do, it might be that this receptor plays a role in breast 

cancer. A drug that interferes with this receptor may prevent or treat breast cancer. In developing a 

drug, one may perform gene expression profiling experiments to help assess the drug's toxicity, perhaps 

by looking for changing levels in the expression of cytochrome P450 genes, which may be a biomarker of 

drug metabolism. Gene expression profiling may become an important diagnostic test. 

 

 

 

 

 

 



 
 

With this in mind Dr. Gumpricht determined that 791 genes were upregulated in the presence of fulvic 

powder including genes involved in:  

● expression of DNA repair  

● cellular proliferation  

● DNA replication  

● negative regulation of cell proliferation  

● inflammatory response  

● oxidation-reduction process  

 

The associated genes were all induced or upregulated, at various levels, in the presence of the fulvic 

mineral powder.  

• DNA Repair-The DNA repair ability of a cell is vital to the integrity of its genome and thus to the 

normal functionality of that organism. Many genes that were initially shown to influence life span have 

turned out to be involved in DNA damage repair and protection. 

• Cell Proliferation- growth in the context of cell division, referred to as proliferation, where a cell, 

known as the "mother cell", grows and divides to produce two "daughter cells" (M phase).  

• DNA Replication- DNA replication is the process by which DNA makes a copy of itself during cell 

division. 

• Negative Regulation of Cell Proliferation- Any process that stops, prevents or reduces the rate or 

extent of cell proliferation. 

• Inflammatory Response - Inflammation is part of the complex biological response of body tissues to 

harmful stimuli, such as pathogens, damaged cells, or irritants, and is a protective response involving 

immune cells, blood vessels, and molecular mediators. The function of inflammation is to eliminate the 

initial cause of cell injury, clear out necrotic cells and tissues damaged from the original insult and the 

inflammatory process, and initiate tissue repair. 

• Oxidation-Reduction Process- Redox (reduction–oxidation, is a type of chemical reaction in which the 

oxidation states of atoms are changed. Redox reactions are characterized by the actual or formal 

transfer of electrons between chemical species, most often with one species (the reducing agent) 

undergoing oxidation (losing electrons) while another species (the oxidizing agent) undergoes reduction 

(gains electrons). The chemical species from which the electron is removed is said to have been oxidized, 

while the chemical species to which the electron is added is said to have been reduced.  As we all know 

fulvic acids are involved in redox reactions by scavenging (gaining an electron) from reactive oxygen 

species preventing cellular damage. 

 

  

 

 



 
 

 

Summary of Fulvic-Induced Pathways 

It is apparent that the stimulating effects of Fulvic Powder on white blood cells (WBC) are diverse, as 

stated by Dr. Gumpricht, however, the challenge remains as to how are these stimulating effects 

related.  

 

While there could be numerous explanations, it is possible that nutrient uptake by the WBC is enhanced 

in the presence of the fulvic powder accounting for the increase in cellular proliferation, DNA repair and 

DNA replication.  The increase of oxidation-reduction pathways have been reported to occur in the 

presence of fulvic acids.  This is a very interesting observation.  

 

In conclusion the stimulating effects of fulvic powder of various genes in the WBC is a global-phenomena 

and without the names of the actual genes that are up-regulated it is difficult to define absolute 

certainties. Even with the names of the genes it would be difficult because of the high number of genes 

affected.  For example, pleiotrophic effects could be occurring where the expression of one gene affects 

the expression of another or multiple gene pathways.  For example fulvic acid affecting the expression of 

gene “A” could signal genes X,D,B,P….. Pleiotropy describes the genetic effect of a single gene on 

multiple phenotypic traits. The underlying mechanism is genes that code for a product that is either 

used by various cells or has a cascade-like signaling function that affects various targets. 

 

Bottom Line   
Modulation of inflammatory cytokines is one of many common mechanisms by which polyphenols in 

general exert their immunomodulatory effects. Hence Dr. Gumpricht’s conclusion that the Fulvic 

Mineral Powder may have a broad effect on multiple inflammatory processes along with significant 

ability to reduce oxidation in cells is correct. 
 
This includes another added point to the bottom line.  Many of the inflammatory cytokines were 

suppressed in these cellular studies.  Which goes in line with anti-inflammatory effects. 
 
 
 
 
 
 

 

 

 


