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Abstract

Kidney stone disease is endemic and has been a significant health problem in Thailand, especially
in the rural communities. Kidney stone disease is considered as incurable condition, since it is highly
recurrent. Therefore, to minimize its recurrent onset an effective prophylactic regimen needs to be
developed. In this study, we developed lime powder regimen (LPR) from natural lime juice.

Preclinical study and phase 1 clinical trials reviewed the main pharmaceutical components in LPR
were potassium (21 mEq) and citrate (63 mEq). In addition, LPR contained various amounts of
antioxidants such as ascorbic acid, polyphenols and flavonoids. Toxic metals in LPR were undetectable
or did not exceed the acceptable limits. Toxicity study in mice showed an LD,, of > 10 g/kg, oral route.
The pharmacokinetic study in 13 healthy volunteers revealed T, of urinary citrate of 7.31 +2.27 hr after
LPR consumption. Bioavailability of urinary citrate was significantly higher than the baseline without
consumption of LPR. Any side effects and complaints were not found.

In phase 2 study, 155 nephrolithiasis patients were initially recruited. Only 84 patients (54%) met
the criteria of post-operative stone-free condition and they were randomly allocated into two treatment
arms, LPR (n = 42) and placebo (n = 42). Eight patients (10%) were dropout, 65 (77%) were completely
treated for 6 months (31 for LPR and 34 for placebo), and 11 patients (13%) remained for continuing
treatment. Age and gender distribution between LPR and placebo groups were not significantly different.
In LPR group, urinary citrate and pH were significantly increased, while urinary calcium, oxalate and uric
acid were reduced, after 6-month treatment compared to the pre-treatment baseline. In placebo group,
urinary calcium, uric acid and volume were significantly reduced after the 6-month treatment. Urinary
total antioxidant status was significantly increased for both LPR and placebo treatments whereas plasma
protein carbonyl content was significantly reduced only in the LPR group. No adverse effect was found in
both groups. Additionally, quality of life of the patients after 6-month LPR treatment was drastically
increased compared to the pre-treatment baseline. In conclusion, LPR was warranted to be a safe regimen
both in healthy and nephrolithiasis subjects. Pharmacokinetic profile showed that active components in
LPR, particularly citrate were absorbed into the body and excreted to the urine, a site of action for
preventiving stone formation. The current data from phase 2 trial indicated that 6-month treatment of
LPR delivered citraturic, urine alkalinizing and antioxidative effects in nephrolithiasis patients, and these
medicinal effects reduced the propensity of kidney stone recurrence. Therefore, the phase 3 clinical trial
needs to be further conducted to assess the efficacy of LPR treatment for reducing the recurrence rate.
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