Evaluation of KIM-1, Cystatin-C and glomerular filtration rate in
schoolchildren exposed to inorganic fluoride
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/ Introduction \

Results
The inorganic fluoride (F-) is widely distributed in the environment. It has o lll. Kidney biomarkers and F- exposure
been estimated more than 200 millions of people worldwide are exposed I. General characteristics oo
to elevated levels of F- (>1.5 mg/L) through drinking water. The children N | Table 2. Kidney function biomarkers and F- urine : :
: : _ : Table 1. General characteristics of the study population. levels
are a risk group susceptible to damage by F- exposure. Experimental TR T NMean£SD or :
: : : : . : o ey = s
data and some epidemiological studies had shown renal toxic effects - Variable n(%) Mean * SD (min-max) GM (RIQ) A
induced by F- exposure. However, the information in susceptible . 191 (46) eGFR (mL/min/1.73m?)
populations such as children is limited. Female 224(54) <2 ug F/mL 123 79+0.8
\ / Age (years) 401 8.7 + 1.8 (5-13) >2 vle ~-/mL 182 81+0.7 S
BUN (mg/dL) 406 9.8 +2.7 (4.2-23.8) Cys-C (ng/mL)?
/ \ BMI (Kg/m?3) <2 ug F-/mL 123 42 (22-71)
- - Underweight 9(2) >2 ug F/mL 189 53 (34-87)
ObjeCtlve Normal 278 (72) KIM-1 (pg/mL)z 3
The aim of this study was to evaluate in a children population the Overweight P 82; <2 ug F/mL 93 145 (65-322) <0=2pgim. >2 gl
it - i ' i esity >2 g F/mL 142 225 (/8-498) Fig 2. Estimated gl lar filtration rate by level of
aSSOC|at|O_n between F exposure_a.nd early biomarkers of kidney injury F- water SD, T e QR, interquartile range (25%75%). 6GFR, u:ﬁ]ary = Iir:irﬁldr%r?,n;j;ita\:valsrp?elr(;grrz\aecej. yISVELD
as the urinary levels of K|dney injury molecule 1 (K”\/l_']), Cystat|n_C <1.5 mg F/L 263 (64) 0.19+0.2 (0.01-1.3) estimated glomerular filtration rate. @Normalized by urine specific
. . . >1.5 mg FL 149 (36) 2.2 +0.5(1.7-5.8) gravity
QCys—C) and estimated glomerular filtration rate (eGFR). / E- urines ) ] o054 1
<2 ug FmL 146 (41.5) 1.4+0.3(0.6-1.9) : PO | 5
52 ug F/mL 206 (58.5) 3.2+1.2(2.01-14.2)
SD, standard deviation. BUN, blood it . BMI, Bod index. F-, fluoride. S
Methodology ‘Normalized by urine specific gravity : . : :
58% of the population present high F- urine levels . = )
Aldama S > .
| S "% Across-sectional study was conducted in ll. F- exposure : S . :
fidaleo de " Chihuahua, Mexico o : - :
e 417 children )
t'_' No urine sample (n=2) _ <0 =2 ug/mL >2 ug/mL o <6 =2 pug/mL >2 ug/mL
415 children = Fig 3. Cys-C and KIM-1 by level of urinary F- in children, Mann Whitney test was performed.
Levels of Cys-C were significant higher in the F- exposed group, and marginally
(:e?g?]t,lvnvzzmlgggd Table 1. Simple and robust regression analysis between F- exposure and kidney function biomarkers
pressure and dental F- urine (>2 pg/mL)
f i . -
orosis) | | | | Kidney injury Simple Adjusted
0 9 4 5 biomarkers
Fluoride in water (mg/L) B (p-value) B (p-value)
Fig 1. Relationship of fluoride levels between urine and eGFR (mL/min/1.73m?2) 1.87 (0.0806) 2.09 (0.045)2
Water Blood water (n=350, r,=0.379, p<0.0001) Cys-C (ng/mL) 15.2 (0.022) 19.3 (0.005)P
KIM-1 (pg/mL) 71.3 (0.224) 52 (0.186)°
aAdjusted by age, BMI, atherogenic index and sex (R?=0.104, n=320). PAdjusted by sex and urate amorphous crystals (R?=0.036, n=311). cAdjusted
. ] L ] ] ] by age, sex and BMI (R?=0.052, n=219).
F- quantification = Quantification KIM-1 Calculation of Blood chemical Drinking water contribute to fluoride
F-ion selective and Cystatin C estimated glomerular analysis exposure in the study population The multiple regression analysis shows a positive and significant
electrode Microsphere filtration rate (eGFR) Creatinine, BUN, relationship between Cys-C, eGFR and the F- urine levels
immunoassay (Bedside-Schwartz equation) lipid profile
1 Using serum creatinine
Biomarker | NS Comments concentration Conclusions
statin PT C;{steine protease inhibitor..FiItered i i i i i i i i i
e | Glom _in Gom and reabsorbed in PT._ This results show an association between the F- exposure and the increase In the urinary excretion of Cystatin-C and the estimated
ycoprotein expressed in epithelia ; ; ; ; ; B} L. B} L. B}
T | "7 | dedifferentiated cells in PT glomerular filtration rate, suggesting a relationship between early kidney injury and the F- exposure. This early injury may contribute to

NS, Nephron segment; TP, Proximal tubule; Glom, Glomerulus.

the development of diseases in the adultness.
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