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Abstract 

Lacolite Z, an innovative oral rehydration solution (ORS) developed by Eskag Pharma, integrates probiotics and 

zinc with traditional electrolytes to offer a multifaceted approach to rehydration and immune support. This article 

reviews the key mechanisms through which probiotics and zinc contribute to gastrointestinal health, immune 

modulation, and overall wellbeing. The probiotics in Lacolite Z support gut health by competing against 

pathogens, producing antimicrobial substances, and enhancing the intestinal barrier, while zinc offers immune 

support, aids in intestinal repair, and promotes growth. This unique formulation makes Lacolite Z particularly 

effective for managing dehydration and diarrhea in both children and adults. 
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I. Introduction 

In human physiology, maintaining electrolyte balance is essential for a range of critical functions, 

including nerve signalling, muscle contraction, and fluid balance.1 Electrolytes such as sodium, potassium, 

calcium, magnesium, and chloride play integral roles in maintaining these physiological processes.1 However, 

factors like infections, gastrointestinal disorders, and dehydration can disrupt electrolyte levels, leading to 

potentially severe health consequences such as arrhythmias, muscle weakness, neurological symptoms, and even 

life-threatening complications.2 Oral rehydration solutions (ORS) are commonly recommended to quickly 

replenish fluids and essential minerals lost through conditions like diarrhea, which remains a significant cause of 

morbidity and mortality worldwide, especially in developing countries.2 

Traditional ORS solutions are designed to restore hydration and essential electrolytes but do not address 

the gut microbiome or immune function, both of which are crucial for overall recovery and health.2 Emerging 

research in the field of gastroenterology and immunology highlights the importance of a healthy gut microbiome 

in managing gastrointestinal conditions and supporting systemic health. The gut’s ecosystem, composed of 

beneficial bacteria, helps protect against pathogens, maintain the gut barrier, and modulate immune responses.2 

However, during episodes of diarrhea and dehydration, this delicate balance is often disrupted, making it beneficial 

to include gut-restoring agents in rehydration therapy. 

Lacolite Z, developed by Eskag Pharma, is an innovative ORS product that combines traditional 

electrolytes with probiotics and zinc. This formulation provides not only rapid rehydration and electrolyte balance 

but also supports gut health and immune function, making it uniquely effective for comprehensive gastrointestinal 

care. The probiotics included in Lacolite Z- namely, Bacillus coagulans, Lactobacillus acidophilus, and 

Lactobacillus rhamnosus- are well-researched strains that help restore gut flora, compete against pathogens, and 

strengthen the intestinal barrier. Meanwhile, zinc plays an essential role in cellular repair and immune response, 

further aiding recovery from gastrointestinal distress. As a result, Lacolite Z is designed to be more than a standard 

ORS; it is a holistic rehydration solution that addresses multiple facets of recovery from dehydration and diarrhea. 

The combined action of probiotics, zinc, and electrolytes provides an integrated approach, potentially reducing 

the duration of diarrhea, supporting immune health, and promoting a faster return to well-being in both adults and 

children. 

 

Importance and Clinical Implications of Electrolyte Balance in Physiological Functions 

Oral rehydration solution (ORS) or electrolytes are essential for fundamental physiological functions, 

including maintaining cellular electrical neutrality and enabling the generation and conduction of action potentials 

in nerves and muscles.1 Key electrolytes include sodium, potassium, chloride, magnesium, calcium, phosphate, 

and bicarbonate, which are primarily derived from dietary intake and fluids. Electrolyte imbalances, whether 
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hyper- or hypo-concentrations, can disrupt normal bodily functions, potentially leading to severe and life-

threatening complications.1 Sodium, an osmotically active extracellular cation, is a critical electrolyte for 

maintaining extracellular fluid volume and cellular membrane potential. Among electrolyte disorders, 

hyponatremia is the most prevalent and is defined by a serum sodium concentration below 135 mmol/L. 

Neurological symptoms of hyponatremia may include headache, confusion, nausea, and delirium. Conversely, 

hypernatremia, indicated by serum sodium levels exceeding 145 mmol/L, can manifest as tachypnoea, sleep 

disturbances, and agitation.2-4 Potassium, primarily an intracellular cation, is essential for cellular function, 

particularly in cardiac rhythm regulation. Abnormal potassium levels can lead to arrhythmias; hypokalaemia, 

defined by serum potassium below 3.6 mmol/L, often presents with muscle weakness, fatigue, and fasciculations.5-

8 Calcium, a predominantly extracellular ion, is vital for neuromuscular function and blood clotting. 

Hypocalcaemia, which requires serum albumin correction for total calcium levels, is diagnosed when the corrected 

serum calcium is under 8.8 mg/dL, as seen in conditions like vitamin D deficiency and hypoparathyroidism.9-11 

Bicarbonate, regulated by the blood’s acid-base status, can become imbalanced through bicarbonate loss, such as 

in chronic diarrhoea, leading to metabolic acidosis.12-13 Magnesium, an intracellular cation, plays a role in 

enzymatic function and neuromuscular activity. Hypomagnesemia is diagnosed when serum magnesium falls 

below 1.46 mg/dL.14-15 Chloride, a major extracellular anion, may increase in hyperchloremia, often secondary to 

gastrointestinal bicarbonate loss.16 Phosphorus, present as phosphate in extracellular fluid, is prone to imbalance 

due to factors such as inadequate dietary intake, gastrointestinal malabsorption, or altered renal excretion.17 

 

Advances in the Management of Diarrhoeal Illnesses: ORS, Probiotics, and Zinc Supplementation 

Diarrhoea or dysentery due to infectious gastroenteritis or any other conditions remain significant global 

causes of hospital admissions, mortality, and morbidity. The primary treatment for these conditions is the 

replacement of water and electrolyte losses via ORS.1 However, as ORS does not directly decrease stool volume, 

nor does it reduce the duration or severity of diarrhoea, recent research has shifted towards exploring the molecular 

mechanisms of intestinal pathogens and evaluating alternative therapeutic strategies. Probiotics, defined as non-

pathogenic microorganisms, withstand digestive processes to reach the colon in a viable state, where they 

positively influence host health.18-19 Over recent decades, research publications on the role of intestinal microflora 

and the therapeutic impact of probiotics, particularly in acute infectious gastroenteritis, have significantly 

increased.19 Additionally, the World Health Organization (WHO) and United Nations Children’s Fund (UNICEF) 

recommend zinc supplementation during diarrheal episodes in developing countries.20-21 Probiotics are also 

recommended by the WHO in diarrhoea. This recommendation is based on numerous trials indicating that zinc 

(in forms such as zinc acetate, gluconate, or sulphate, either alone or combined with other vitamins, 

micronutrients, or ORS) effectively reduces the duration, severity, and recurrence of diarrheal episodes.  20-21 

While standard electrolyte formulations typically contain essential minerals like sodium, potassium, 

chloride, calcium, magnesium, bicarbonate, and phosphate, Lacolite Z, produced by Eskag Pharma Pvt. Ltd., 

offers distinct additional components: Oral Rehydration Salts (ORS) combined with Probiotics and Zinc. ORS 

helps quickly restore hydration and electrolyte balance, particularly effective in preventing dehydration during 

acute diarrheal conditions. Probiotics supports gut health by replenishing beneficial bacteria, aiding in digestion, 

and improving gut barrier function, especially important when electrolyte imbalance is due to gastrointestinal 

issues. Zinc Plays a crucial role in immune function and aids in the recovery from infections, with particular 

efficacy in reducing the duration and severity of diarrhoeal episodes.  

 

Special Features of Laccolite Z manufactured by Eskag Pharma Pvt. Ltd., Kolkata, India 

Lacolite Z by Eskag Pharma Pvt. Ltd., Kolkata, India stands out as an advanced oral rehydration solution 

(ORS) formulated to address dehydration and electrolyte imbalance with additional health benefits. Lacolite Z - 

is a 3 in 1 comprehensive therapy for diarrhoea and dehydration. Lacolite Z has Probiotics and Zinc in addition to 

ORS. Each 4.6 gm sachet contains a low-osmolarity ORS blend with essential electrolytes-sodium chloride, 

potassium chloride, and sodium citrate-for optimal fluid and electrolyte replenishment. The inclusion of dextrose 

aids in efficient absorption of electrolytes and fluids, enhancing the rehydration process. A unique feature of 

Lacolite Z is the addition of zinc sulphate monohydrate, providing 4 mg of elemental zinc, which supports immune 

health and reduces both the duration and recurrence of diarrheal episodes, as recommended by the World Health 

Organization (WHO). Furthermore, Lacolite Z contains probiotics- Bacillus coagulans (0.5 billion cells), 

Lactobacillus acidophilus (0.25 billion cells), and Lactobacillus rhamnosus (0.25 billion cells)- which contribute 

to gut health by restoring healthy intestinal microflora, thereby enhancing recovery from gastroenteritis and other 

digestive disturbances. Packaged in convenient 4.6 gm sachets for easy administration, Lacolite Z serves as a 

comprehensive rehydration solution, targeting hydration, immune support, and digestive health, especially 

beneficial in paediatric and adult populations susceptible to dehydration and electrolyte loss. 
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Mechanisms of action of Probiotics present in Lacolite Z  

The mechanisms of action of probiotics in Lacolite Z, specifically Bacillus coagulans, Lactobacillus 

acidophilus, and Lactobacillus rhamnosus, involve multiple, distinct pathways that enhance gastrointestinal health 

and immune function. These probiotics exhibit direct antagonism against pathogenic microorganisms by 

competing for adhesion sites on the intestinal epithelium. This competitive inhibition prevents pathogens from 

adhering and colonizing the gut, thus reducing the risk of infection.22 Probiotic strains such as Lactobacillus 

acidophilus and Bacillus coagulans produce antimicrobial compounds, including bacteriocins and organic acids, 

which create a hostile environment for pathogenic bacteria. This production not only lowers the pH of the 

intestinal lumen but also contributes to pathogen inhibition.23 Probiotics strengthen the integrity of the gut 

epithelial barrier by promoting the expression of tight junction proteins. This action decreases intestinal 

permeability, thereby limiting the translocation of pathogens and toxins into the bloodstream and reducing 

systemic inflammation.24 The probiotics in Lacolite Z interact with immune cells and receptors, particularly Toll-

like receptors (TLRs). This interaction stimulates both the innate and adaptive immune responses, leading to 

increased activation of macrophages and natural killer cells, and enhancing the production of immunoglobulins 

and specific cytokines, such as IL-10 and TGF-β, which are crucial for immune regulation.25 Probiotics promote 

the development of gut-associated lymphoid tissue (GALT), thereby increasing the production of immunoglobulin 

A (IgA) and enhancing local mucosal immunity. This is particularly beneficial in managing gastrointestinal 

infections.26 Certain strains, particularly Lactobacillus rhamnosus, can modulate the inflammatory response by 

decreasing the production of pro-inflammatory cytokines (e.g., TNF-α, IL-6) while promoting anti-inflammatory 

cytokines. This balance helps alleviate symptoms associated with gastrointestinal inflammation.27 The presence 

of different probiotic strains in Lacolite Z may exhibit synergistic effects, enhancing their adherence and efficacy 

during episodes of diarrhea. For example, the presence of Lactobacillus casei GG can improve the adherence of 

Bifidobacterium bifidum, thereby enhancing their overall effectiveness in promoting gut health.28 Probiotics 

present in the formulation may further contribute to gut health by counteracting bacterial toxins, influencing 

inflammatory pathways, and improving the maturation of brush border enzymes and glucose carriers in the 

enterocyte membrane.29 These multifaceted mechanisms underscore the therapeutic potential of the probiotics in 

Lacolite Z for managing gastrointestinal disorders and supporting overall gut health. 

 

Mechanisms of action of Zinc present in Lacolite Z  

Zinc is a vital micronutrient involved in metabolism and immune functions. It reduces ion secretion and 

nitric oxide production, supporting gut homeostasis and mucosal function.30 Zinc enhances appetite, absorption, 

enterocyte regeneration, and intestinal barrier maintenance, restoring enzyme activity and intestinal 

permeability.31 It supports humoral and cellular immunity by boosting lymphocyte proliferation and specific 

immunoglobulin production, such as those targeting invasion plasmid-encoded antigens.32 In vitro, zinc promotes 

ion absorption and counters the effects of heat-labile enterotoxin from Vibrio cholerae via intracellular cAMP but 

not heat-stable E. coli enterotoxin.33 It protects enterocytes from E. coli-induced damage by preserving membrane 

integrity, reducing bacterial adhesion, blocking invasiveness, and regulating cytokine production like IL-8 and 

TNF-α while enhancing transforming growth factor-β synthesis.34 Zinc also supports growth and weight gain 

through effects on growth hormone and insulin-like growth factor-1.35 In children with shigellosis, 20 mg of 

elemental zinc for 2 weeks significantly increases lymphocyte proliferation and immunoglobulin production, 

restoring immune function.36 Overall, zinc is critical for intestinal health, immune enhancement, and recovery 

from stress or infection. 

 

Why Choose Lacolite Z Over Standard ORS? 

Lacolite Z offers distinct advantages over traditional oral rehydration solutions (ORS), providing a more 

comprehensive approach to managing dehydration and supporting overall gut and immune health. While standard 

ORS products are effective for basic rehydration by replenishing lost fluids and electrolytes, they do not address 

the broader needs of gastrointestinal health and immune function, particularly during or after episodes of diarrhea. 

Lacolite Z addresses these gaps, making it a superior choice for patients seeking a complete solution.  

 

Enhanced Gut Health with Probiotics: 

Unlike standard ORS, Lacolite Z contains carefully selected probiotic strains, including Bacillus 

coagulans, Lactobacillus acidophilus, and Lactobacillus rhamnosus. These probiotics work by restoring the gut’s 

natural flora, which is often disrupted during diarrhea or gastrointestinal illness. They help to prevent the 

colonization of harmful bacteria, support digestion, and strengthen the intestinal barrier. By promoting a healthy 

microbiome, Lacolite Z not only addresses immediate hydration needs but also supports long-term gut health. 
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Immune System Support Through Zinc Supplementation: 

Zinc is a vital micronutrient with proven benefits for immune health and intestinal recovery, yet it is not 

present in standard ORS solutions. Lacolite Z includes zinc sulfate, which has been shown to reduce the duration 

and severity of diarrheal episodes. Zinc supports immune response by enhancing lymphocyte function and 

promoting the production of antibodies, helping the body more effectively fight infections and recover faster. This 

is especially valuable for children and individuals with compromised immunity. 

 

Reduced Inflammation and Faster Recovery:  

The probiotics in Lacolite Z not only help restore gut flora but also have anti-inflammatory properties 

that can alleviate gastrointestinal symptoms. For example, Lactobacillus rhamnosus can reduce the production of 

pro-inflammatory cytokines, helping to relieve inflammation in the gut. This effect is particularly beneficial for 

patients experiencing discomfort or irritation due to gastrointestinal distress, allowing for a faster and more 

comfortable recovery. 

 

Protection Against Future Episodes of Diarrhoea: 

Probiotics and zinc together create a resilient gut environment that can offer protection against future 

episodes of diarrhea. The probiotics promote a balanced microbiome, which is critical for preventing the growth 

of harmful bacteria, while zinc strengthens the gut barrier and immune defenses. Regular use of Lacolite Z may 

thus reduce the risk of recurrent gastrointestinal issues, supporting longer-term gut health and overall wellbeing. 

 

Ideal for a Wide Range of Patients: 

Lacolite Z’s unique formulation makes it suitable for various patient groups, including children, adults, 

and the elderly. Its gentle but effective combination of ORS, probiotics, and zinc is designed to meet the diverse 

needs of individuals prone to dehydration, whether due to age, illness, or other health conditions. The product is 

also ideal for individuals traveling to areas where diarrheal illnesses are prevalent, offering preventative support 

in addition to rehydration. 

 

Convenient and Easy to Use: 

Packaged in convenient sachets, Lacolite Z is easy to prepare and administer. This makes it ideal for 

home use, travel, and even clinical settings, providing an all-in-one solution for dehydration, gut health, and 

immune support. Its portability and ease of use make it practical for on-the-go rehydration, particularly for those 

in vulnerable health situations. 

 

II. Conclusion 

Lacolite Z represents an advanced approach to rehydration therapy, going beyond conventional ORS by 

integrating probiotics and zinc. This formulation not only replenishes fluids and electrolytes but also provides 

significant benefits for gut health and immune function. Probiotics in Lacolite Z help to restore microbial balance 

and reduce inflammation in the gut, while zinc contributes to intestinal repair and immune resilience. As a result, 

Lacolite Z is well-suited for patients experiencing dehydration from gastrointestinal disturbances, offering a more 

comprehensive solution to electrolyte management and gut health. 
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