DESCRIPTION

TREATMENT AND PREVENTION
OF STRUVITE UROLITHS IN
DOGS AND CATS

4)

(OMPOSITION

EACH KILOGRAM CONTAINS:

Krill Powder (DHA & EPA)....ccovvvveviieernes
Lactobacillus acidophilus...............
Mannanoligosaccharides [MOS]
Fructooligosaccharides [FOS]........ccccccueuue.
L Methionine.....cccoonennencnnenen
Cranberry EXtract.....ccoecvevcicvecciieceiens
N-Acetyl-D-Glucosamine (NAG)
Parsley POWdEr......ccccovvveieiieniceseeeeens 0.5g

168 | VETSBRANDS SCIENTIFIC REFERENCE BOOK 2025

STRUVIFOCUS

|
STRUVIFOCUS

Available exclusively at Veterinary Clinics

DIRECTIONS FOR USE

FOR TREATMENT OF STRUVITE
UROLITHS: Use 1g per 2kg of dog’s
or cat’s bodyweight, twice per

day for as long as advised by your
Veterinarian

FOR PREVENTION OF
RECURRENCE: Use 1g per 2kg of
dog’s or cat’s bodyweight, once per
day for as long as clinically needed
or as long as advised by your
Veterinarian.
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THERACEUTICALS

STRUVITEFOCUS

Dear Veterinarian,

We are pleased to introduce StruviteFocus, a new addition to our evidence-based, vet-exclusive Pet Theraceuticals range. This product is available from
selected wholesalers with immediate effect. StruviteFocus is formulated to support dogs and cats prone to struvite urolithiasis by promoting urinary health
and reducing the risk of stone formation.

Struvite uroliths, primarily composed of magnesium, ammonium, and phosphate, commonly form in alkaline urine and are frequently associated with
urinary tract infections (UTls) in dogs or dietary and metabolic factors in cats. StruviteFocus is designed to help lower urinary pH, creating an acidic
environment that aids in dissolving struvite stones and preventing recurrence.

Key Ingredients & Benefits:
. N-Acetyl-D-Glucosamine (NAG): Supports the integrity of the glycosaminoglycan (GAG) layer, a protective barrier in the bladder, helping to reduce
inflammation and irritation. A healthy GAG layer may also deter bacterial and crystal adhesion.
. Parsley Powder: A natural diuretic that promotes urinary flow, aiding in the flushing of struvite-forming minerals.
. L-Methionine Lactobacillus and Cranberry extract assist in lowering urinary pH

As with all other VetsBrands products LensFocus is also Vet-Only ad infinitum available to you as veterinarian.
Regards

Dr Ockert Botha (BVSc), Dr Izak Venter (MMedVet Ophth)

Extracts of Scientific Publications
L Methionine

Amber, Bartges JW, Moyers TD. 2023. d,I-Methionine in combination with amoxicillin-clavulanic acid successfully dissolves spontaneously occurring
infection-induced struvite urocystoliths in dogs: a pilot study.

Journal of the American Veterinary Medical Association. 261(8):1152-1159.

ABSTRACT
Objective: To determine the efficacy and safety of a urinary acidifier (d,I-methionine [Methio-Form]) and an antimicrobial agent (amoxicillin—clavulanic
acid [Clavamox]) without changing diet for dissolving infection-induced struvite urocystoliths in dogs.

Animals 14 dogs were recruited for this prospective study; 11 completed it and 3 dogs withdrew due to inability of the own ers to administer the treatment
(n = 2) or refusal of treatment by the dog (1).

Procedures: All dogs were administered d,I-methionine (approx initial dose of 75 mg/kg, PO, g 12 h) and amoxicillin—clavulanic acid (22 mg/kg, PO, g 12 h)
based on urine culture and sensitivity. Urine pH, urinalysis, urine culture, venous blood gas and serum biochemical analysis, and lateral survey abdominal
radiographic images were evaluated initially and every 4 weeks until urolith dissolution (success) or lack of change in size and/or shape of urocystoliths on
2 consecu tive reevaluation points (failure) occurred.

Results: Uroliths dissolved in 8 of 11 dogs in a median of 2 months (range, 1 to 4 months) with a final effective dosage of d,| methionine of approximately
100 mg/kg, PO, every 12 hours. In 3 dogs, uroliths failed to dissolve and were removed surgically; they contained variable amounts of calcium oxalate. No
adverse events occurred.

Clinical relevance Infection-induced struvite urolithiasis is 1 of the 2 most common minerals occurring in canine uroliths. Results of this study supported
the use of d,I-methionine and amoxicillin—clavulanic acid without changing diet for dissolution of infection-induced struvite urocystoliths in dogs.

S. Canello, S. Centenaro, Guidetti G. 2017. Nutraceutical approach for struvite uroliths management in cats.
The journal of applied research in veterinary medicine. 15(1):19-25.

ABSTRACT

Urolithiasis accounts for 15% to 23% of cases of feline lower urinary tract disease (FLUTD), with struvite uroliths occurring more frequently, followed by
calcium oxalate, ammonium urate, cystine, and xanthine calculi. In this clinical evaluation, we tested the efficacy of a commercially available nutraceutical
diet in 33 cats affected by struvite uroliths. Results clearly indicated a significant urine color, turbidity, pH, RBC, WBC, weight and proteins decrease (*p
<0.001, *p < 0.05), and a significant decrease of struvite uroliths in all treated cats. The nutraceutical diet enriched by botanicals, such as, Hieracium
pilosella, Urtica dioica, Lespedeza spp, Vaccinium macrocarpon, Taraxacum officinale formulated with DL-methionine, and a controlled addition of
minerals and amino acids resulted particularly effective for struvite uroliths management. This work can pave the way for a new, safe, and long lasting
natural approach to treat struvite uroliths.

Siener R, Struwe F, Hesse A. 2016. Effect of L-Methionine on the Risk of Phosphate Stone Formation.
Urology. 98:39-43

ABSTRACT
Objective: To determine the physiological effects following administration of the sulfur-containing amino acid L-methionine on urinary risk factors for
calcium oxalate and phosphate stone formation under controlled, standardized conditions.

Results: After single-dose administration of L-methionine, 24-hour fractional urinary pH decreased to values between 5.98 and 6.32. Urinary sulfate
excretion, a direct marker for the metabolism of L-methionine, and ammonium excretion, which reflects the increase in net acid production, increased
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significantly after L-methionine administration. Urinary calcium excretion did not differ between control and test day (5.55 vs 5.45mmol/24 hours; P=.754).
The relative supersaturation of brushite and struvite decreased significantly by 25% (P=.010) and 34% (P=.049), respectively, whereas the risk of calcium
oxalate stone formation was not affected by application of L-methionine (P=.477).

Conclusion: The present findings show that L-methionine effectively decreases urinary pH and the risk of struvite and calcium phosphate stone formation
in healthy subjects. Hypercalciuria is not expected to occur at physiological doses of L-methionine.

Bartges JW, Callens AJ. 2015. Urolithiasis
Vet Clin Small Anim 45 (2015) 747-768

Key points: Urolithiasis occurs commonly in dogs and cats, and most uroliths occur in the lower urinary tract. More than 80% to 90% of lower urinary tract
uroliths are struvite or calcium oxalate. Some uroliths, such as struvite, cysteine, and urate, are amenable to medical dissolution, whereas others, such as
calcium oxalate, are not.

Extract from article

In this protocol, the diet was not changed; instead a urinary acidifier, D,L-methionine, was administered at a dosage of 75 to 100 mg/kg by mouth every
12 hours in combination with an appropriate antibiotic for the organism responsible for struvite formation (typically Staphylococcus).36 Median time to
dissolution was 2 months, with a range of 1 to 4 months.

Cranberry extract

Chou H-I, Chen K-S, Wang H-C, Lee W-M. 2016. Effects of cranberry extract on prevention of urinary tract infection in dogs and on adhesion of Escherichia
coli to Madin-Darby canine kidney cells. American Journal of Veterinary Research. 77(4):421-427.

ABSTRACT

Objectives: To determine effects of cranberry extract on development of urinary tract infection (UTI) in dogs and on adherence of Escherichia coli to
Madin-Darby canine kidney (MDCK) cells. ANIMALS 12 client-owned dogs (in vivo experiment) and 6 client-owned dogs (in vitro experiment).

Procedures 12 dogs with a history of recurrent UTI received an antimicrobial (n = 6) or cranberry extract (6) orally for 6 months. Dogs were monitored
for a UTI. For the in vitro experiment, cranberry extract was orally administered to 6 dogs for 60 days. Voided urine samples were collected from each
dog before and 30 and 60 days after onset of extract administration. Urine was evaluated by use of a bacteriostasis assay. An antiadhesion assay and
microscopic examination were used to determine inhibition of bacterial adherence to MDCK cells.

Results: None of the 12 dogs developed a UTI. The bacteriostasis assay revealed no zone of inhibition for any urine samples. Bacterial adhesion was
significantly reduced after culture with urine samples obtained at 30 and 60 days, compared with results for urine samples obtained before extract
administration. Microscopic examination revealed that bacterial adherence to MDCK cells was significantly reduced after culture with urine samples
obtained at 30 and 60 days, compared with results after culture with urine samples obtained before extract administration.

Conclusions and clinical relevance:Oral administration of cranberry extract prevented development of a UTI and prevented E coli adherence to MDCK cells,
which may indicate it has benefit for preventing UTls in dogs.

Biasibetti E, Capucchio M, Cocca T, MauroBigliati, Bruni N, Martello E. 2019. A pilot study to evaluate alternative approaches for treatment of urinary tract
infections in dogs.
Asian Journal of Biomedical and Pharmaceutical Sciences. 9(66).

ABSTRACT

Bacteria represent the most common cause of urinary tract infection. Antimicrobial drugs are the cornerstone of treatment of urinary bacterial infections.
Because of the chronic nature of urinary bacterial infections urinary tract infection (UTI) and the potential for antibiotic resistance, a natural approach

to prevention and treatment is desirable. This study evaluated the efficacy of a polyphenolic extract obtained from cranberries. The product was daily
orally administered to 10 dogs with bacterial cystitis for a period of 60 days. The results obtained, despite of the small population under study, suggest a
potential efficacy of the product in treating bacterial cystitis.

Gunes Y, Anlas C, Dokuzeylil B. 2022. Pharmacological and clinical approach to plant based complementary health products in lower urinary system
diseases in cats and dogs.
Journal of Istanbul Veterinary Sciences. 6(3):116-122.

ABSTRACT

Medicinal plants, which are widely used in the treatment of many diseases in folk medicine, are alternative treatment approaches that allow to overcome
the limitations of modern treatments such as high treatment costs and difficulty in accessing health services. In addition to their traditional uses, the
World Health Organization (WHO) also recommends the use of medicinal plants as alternative applications, especially in countries where have limited
access to modern medical facilities. Limitations on the methods used in the treatment of lower urinary tract diseases such as urinary tract infection and
urolithiasis in both human and veterinary practice (high treatment cost, low tolerability, development of antibacterial resistance, etc.) have brought the use
of natural products of herbal origin within the scope of supportive/complementary treatment approaches. Although the mechanism of action of medicinal
plants in the treatment of lower urinary tract diseases is not clearly known, studies have shown that they increase the glomerular filtration rate; and they
can be complementary alternatives to conventional treatment due to their anti-lithogenic, antibacterial, antioxidant and anti-inflammatory activities.
Patients that referred to with one or more of the symptoms of urinary system diseases such as polyuria, pollakiuria, dysuria, stranguria, anuria, hematuria,
urinary incontinence constitute the case group of one of the first three systemic diseases most frequently brought to the clinic. Failure to intervene in the
diseases shaped in the lower urinary system in a timely manner causes negative consequences such as the disease becoming chronic, the progression
of the disease to the upper urinary system in progressive cases, and a decrease in the quality of life. Complementary products used in addition to medical
treatment are sometimes used for prophylactic purposes. In this context, many supplements have been prescribed for different diseases in small animal
practice in recent years. In this review, it is aimed to convey current developments about medicinal plants, which are used effectively within the scope of
supportive treatment practices in lower urinary system diseases of cats and dogs, to veterinary clinical practice.
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Extract from article

Cranberry inhibits the adhesion of uropathogens of type | and P fimbriae (e.g., uropathogenic E. coli) to the uroepithelium. In addition, it prevents the
spread of infections by preventing colonization. Various components in cranberry can also alter the adhesion ability of P-derived uropathogenic bacteria.
As well, cranberry can affect bacterial adhesion by changing the cell surface properties of bacteria and causing a positive shift in the distribution of zeta
potentials (electric potentials across the interface of solids and liquids).

N-acetyl-D-Glucosamine (NAG)

The bladder wall is lined with a glycosaminoglycan (GAG) layer, which acts as a protective barrier against bacteria, toxins, and crystals. NAG is a key
building block of this layer and may help repair and maintain its integrity, reducing inflammation and irritation. Struvite uroliths often form in alkaline urine
and are commonly associated with urinary tract infections (UTIs). NAG has mild anti-inflammatory effects, which may help soothe the bladder lining in
chronic or recurrent cases. A healthy GAG layer may make it harder for crystals and bacteria to adhere to the bladder wall, potentially reducing the risk of
further stone formation.

Panchaphanpong J, Asawakarn T, Pusoonthornthum R. 2011. Effects of oral administration of
N-acetyl-d-glucosamine on plasma and urine concentrations of glycosaminoglycans in cats with idiopathic cystitis.
AJVR. 72 (6): 843 - 850

ABSTRACT

Objective: To determine the effects of once-daily oral administration of N-acetyl-d-glucosamine (NAG) on plasma and urine glycosaminoglycan (GAG)
concentrations in cats with idiopathic cystitis (IC).

Animals: 19 cats with IC and 10 clinically normal cats.

Procedures: Cats with IC were randomly assigned to receive 250 mg of NAG in capsule form orally once daily for 28 days (n = 12) or a placebo (capsule
containing cellulose) orally once daily for the same period (7). In cats with IC, plasma and urine GAG concentrations and urine creatinine concentration
were measured on days 0 (immediately before first dose), 7, 14, 21, 28, and 56. For purposes of comparison, those variables were measured in 10
clinically normal cats on day 0.

Results: Mean + SEM urine GAG-to-creatinine concentration ratios (day 0 data) for cats with IC and clinically normal cats differed significantly (3.11 + 0.62

pg/mL and 14.23 + 3.47 pg/mL, respectively). For cats with IC, mean plasma GAG concentration in NAG-treated cats (39.96 + 5.34 pg/mL) was higher than
that in placebo-treated cats (24.20 + 3.35 pg/mL) on day 21. In the NAG-treated cats, plasma GAG concentration on days 21 (39.96 + 5.34 pg/mL) and 28

(39.91 + 6.74 pug/mL) differed significantly from the day 0 concentration (27.46 + 3.90 pg/mL).

Conclusions and Clinical Relevance: Cats with IC have lower urinary GAG-to-creatinine concentration ratios than did clinically normal cats. Administration
of NAG (250 mg, PO, g 24 h) significantly increased plasma GAG concentrations in cats with IC after 21 days of treatment.

He C, Fan K, Hao Z, Tang N, Li G, Wang S.2022. Prevalence, Risk Factors, Pathophysiology, Potential Biomarkers and Management of Feline Idiopathic
Cystitis: An Update
Review. Front. Vet. Sci. 9:900847.doi: 10.3389/fvets.2022.900847

ABSTRACT

Feline idiopathic cystitis is a widespread disease in small animal clinics, which mainly presents with urinary signs like dysuria, stranguria, hematuria,
pollakiuria, and periuria. The etiopathogenesis of the disease may involve interactions between the environmental stressors, neuroendocrine system and
bladder of affected cats. Diagnostic biomarkers have not been tested in clinical studies though they are theoretically feasible, and since the clinical signs
of the disease assemble those of other feline lower urinary diseases, its diagnosis is a procedure of exclusion. The primary treatment of the disease is
long-term multimodal environmental modification (or enrichment) while anti-anxiety drugs and nutritional supplements are recommended for chronic
recurrent cases. Still, many medicines need to be evaluated for their efficacy and safety. This review aims to provide readers with a comprehensive
understanding of feline idiopathic cystitis by summarizing and updating studies concerning the prevalence, risk factors, etiological hypotheses, diagnostic
procedures, possible treatments, and prognosis of the disease.

Thasinas Dissayabutra, Nuttiya Kalpongnukul, Kanokporn Chindaphan, Monpicha Srisa-art, Wattanachai Ungjaroenwathana, Maroot Kaewwongse,
Kroonpong lampenkhae, Piyaratana Tosukhowong. 2019. Urinary sulfated glycosaminoglycan insufficiency and chondroitin sulfate supplement in
urolithiasis.

PLoS ONE. 14(3):e0213180-e0213180.

ABSTRACT

Familial members of urolithiasis have high risk for stone development. We observed the low sulfated glycosaminoglycan (GAG) excretion in urolithiasis
patients and their descendants. In this study, we investigated urinary excretion of sulfated GAG, chondroitin sulfate (CS), heparan sulfate (HS) and
hyaluronic acid (HA) in urolithiasis and their children, and explored the effect of CS and HA supplement in urolithic hyperoxaluric rats. The 24-hour urines
were collected from urolithiasis patients (28) and their children (40), as well as healthy controls (45) and their children (33) to measure urinary sulfated
GAG, CS, HS and HA excretion rate. Our result showed that urinary sulfated GAG and CS were diminished in both urolithiasis patients and their children,
while decreased HS and increased HA were observed only in urolithiasis patients. Percentage of HS per sulfated GAG increased in both urolithiasis
patients and their children. In hyperoxaluric rats induced by ethylene glycol and vitamin D, we found that CS supplement could prevent stone formation,
while HA supplement had no effect on stone formation. Our study revealed that decreased urinary GAG and CS excretion are common in familial members
of urolithiasis patients, and CS supplement might be beneficial in calcium oxalate urolithiasis prophylaxis for hyperoxaluric patients.

Erturk E, Kiernan M, Schoen SR. 2002. Clinical association with urinary glycosaminoglycans and urolithiasis.
Urology. 59(4):495-499

ABSTRACT
Objectives: To determine the clinical association between urinary glycosaminoglycan (GAG) concentration and kidney stone disease.

Methods: Thirty-five patients (14 women and 21 men) with a history of stone disease and 37 controls (13 women and 24 men) were evaluated for urinary
GAG concentration. By using a new dye-binding assay, the total GAG concentration in the urine was measured and corrected to urinary creatinine levels
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(micrograms of GAG per milligram creatinine).

Results: The mean urinary GAG concentration in those with stones was significantly lower (31.5 + 2.6 pg GAG/mg creatinine) than in the controls (43.8 +
3.8 g GAG/mg creatinine, P = 0.01). Male patients with stones also had a significantly lower mean GAG concentration (26.1 + 1.8) than did the female
patients (39.6 + 5.3, P = 0.009). The mean GAG concentration between ureteral (n = 13) versus renal (n = 22), single (n = 19) versus multiple (n = 16), family
history (n = 11) versus no family history (n = 24), large (n = 13) versus small (n = 20), and the presence (n = 22) versus absence (n = 13) of residual stones
did not show any significant differences. However, patients with recurrent stone formation (n = 21) had significantly lower mean GAG levels (26.4 + 1.6)
compared with those with single stone formation (n=14; 39.2 +5.5, P=0.01).

Conclusions: Lower urinary GAG levels are more common in patients with stone formation. This may play a more determinant role in male patients and
those with recurrent stone formation.

Omega 3 Essential Fatty Acids
Eicosapentaenoic Acid [EPA], Docosahexaenoic Acid (DHA)

Hall JA, Brockman JA, Davidson SJ, MaclLeay JM, Jewell DE. 2017. Increased dietary long-chain polyunsaturated fatty acids alter serum fatty acid
concentrations and lower risk of urine stone formation in cats.
PLOS ONE. 12(10):e0187133.

ABSTRACT

The life span of cats with non-obstructive kidney stones is shortened compared with healthy cats indicating a need to reduce stone formation and
minimize chronic kidney disease. The purpose of this study was to investigate the effects of increasing dietary polyunsaturated fatty acids (PUFA) on urine
characteristics. Domestic-short-hair cats (n = 12; mean age 5.6 years) were randomized into two groups and fed one of two dry-cat foods in a cross-over
study design. For one week before study initiation, all cats consumed control food that con tained 0.07% arachidonic acid (AA), but no eicosapentaenoic
acid (EPA) or docosahexae noic acid (DHA). Group 1 continued eating control food for 56 days. Group 2 was fed test food for 56 days, which was control
food plus fish oil and high-AA oil. Test food contained 0.17% AA,0.09%EPAand0.18%DHA. After56 days,cats werefed the opposite food for another 56
days. At baseline and after each feeding period, serum was analyzed for fatty acid concentrations, and urine for specific gravity, calcium concentration,
relative-super-saturation for struvite crystals, and a calcium-oxalate-titrimetric test was performed. After consuming test food, cats had increased

(all P<0.00T) serum concentrations of EPA (173%), DHA(61%),and AA(35%);decreased urine specific gravity (P = 0.02); decreased urine calcium
concentration (P = 0.06); decreased relative-super-saturation for struvite crystals (P = 0.03); and increased resistance to oxalate crystal formation (P =
0.06) compared with cats consuming control food. Oxalate crystal formation was correlated with serum calcium concentration (r = 0.47; P<0.01). These
data show benefits for reducing urine stone formation in cats by increasing dietary PUFA.

Tamma SM, Shorter B, Toh KL, Moldwin R, Gordon B. Influence of polyunsaturated fatty acids on urologic inflammation.
Int Urol Nephrol. 2015 Nov;47(11):1753-61

ABSTRACT

Purpose Studies demonstrate that polyunsaturated fatty acids, fish oils, and alpha-linoleic acid are beneficial anti-inflammatory agents, which suppress
inflammatory mediators and their activity. Methods This review focuses on the effects of omega-3 fatty acids (O-3FAs) on three primary urologic organs
(bladder, kidney, and prostate) and associated conditions such as urolithiasis, kidney transplantation, interstitial cystitis/bladder pain syndrome, bladder
cancer, prostate cancer (CaP), and chronic prostatitis/chronic pelvic pain syndrome. Results The following themes emerged: the potential influence of
0-3FA in suppressing urologic inflammation; the supportive role of O-3FA in therapeutic interventions; pro-inflammatory mechanisms of omega-6 fatty
acids (O-6FAs) associated with disease progression; and the importance of the optimal ratio of O-6FAs/O-3FAs.

Extract from article

Fish oils appear to inhibit kidney stone formation. In animal models, O-3FAs significantly reduced prostaglandin levels, thereby decreasing calcium
excretion.lt is conceivable that consumption of O-3FAs can reduce the inflammation associated with IC/BPS. Perhaps dietary supplementation with
0-3FAs can serve as an adjunct to conventional management options.

Pre and probiotics
Lactobacillus Acidophilus, Mannanoligosaccharides [MOS] Fructooligosaccharides[FO0S]

Dominika Szczerbiec, Mirostawa Staba, Agnieszka Torzewska. 2023. Substances Secreted by Lactobacillus spp. from the Urinary Tract Microbiota Play a
Protective Role against Proteus mirabilis Infections and Their Complications.
International Journal of Molecular Sciences. 25(1):103-103.

ABSTRACT

Proteus mirabilis urinary tract infections can lead to serious complications such as development of urinary stones. Lactobacillus spp., belonging to the
natural microbiota of the urinary tract, exhibit a number of antagonistic mechanisms against uropathogens, including the secretion of organic acids.

In this study, we determined the anti-adhesion, anti-cytotoxicity and anti-crystallization properties of the substances secreted by Lactobacillus. For

this purpose, membrane inserts with a pore diameter 0.4 ym were used, which prevent mixing of cultured cells, simultaneously enabling the diffusion

of metabolic products. The intensity of crystallization was assessed by measuring the levels of Ca2+, Mg2+ and NH3 and by observing crystals using
microscopic methods. The cytotoxicity of the HCV-29 cell line was determined using the LDH and MTT assays, and the impact of lactobacilli on P. mirabilis
adhesion to the bladder epithelium was assessed by establishing CFU/mL after cell lysis. It was shown that in the presence of L. gasseri the adhesion

of P. mirabilis and the cytotoxicity of the cells decreased. The degree of crystallization was also inhibited in all experimental models. Moreover, it was
demonstrated that L. gasseri is characterized by the secretion of a high concentration of L-lactic acid. These results indicate that L-lactic acid secreted by
L. gasseri has a significant impact on the crystallization process and pathogenicity of P. mirabilis.
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Extract from article

The formation process of these stones is related to the action of urease and they constitute up to 15% of all kidney stones. The mechanism of their
formation begins with an increase in urine pH due to the urease activity. Urea hydrolysis into ammonia and carbon dioxide causes an increase in the
concentrations of NH4+, PO43- and CO32- ions. Cooperatively with Mg2+ and Ca2+ ions, it leads to the formation of struvite and carbonate apatite.

There are several mechanisms that allow Lactobacillus to protect the epithelium against pathogens. Lactic acid bacteria secrete extracellular substances
such as organic acids or bacteriocins, which have an antibacterial effect, secrete proteins that degrade carbohydrate receptors and have an ability to
produce receptor analogs and biosurfactants. The inhibition of adhesion canoccurbydisplacing pathogensfromtheepitheliumcells andbycompetition with
the pathogen for specific receptors.

Parsley (Petroselinum Crispum)

Gunes Y, Anlas C, Dokuzeyltl B. 2022. Pharmacological and clinical approach to plant based complementary health products in lower urinary system
diseases in cats and dogs.
Journal of Istanbul Veterinary Sciences. 6(3):116-122.

Extract from article

Parsley is a potent diuretic that works by inhibiting the activity of Na+/K+/ATPases both in the renal cortex and medulla. This inhibition reduces apical
cellular N+ reabsorption, decreases K+ secretion, increases intercellular K+ concentration, and consequently passively inhibits passive K+ across tight
junctions. Parsley inhibits the Na+ and K+ pumps, thereby decreasing Na+ and K+ reabsorption, which results in osmotic fluid passage into the lumen and
diuresis (Kreydiyyeh, 2002). In an experiment with rats, it was found that after ingestion of parsley seed extract, a greater amount of urine volume was
eliminated in 24 hours compared to the control group that drank only water. This provides evidence for the diuretic effect of parsley seed extract (Wynn
and Fougere, 2007
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