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Abstract

Objective: To quantify the bio-accessibility of phosphorus (P) from amino acid-based formulas 

(AAFs) under different digestive conditions.

Methods: We developed in vitro batch digestion models with stomach digestion at different 

pH mimicking normal digestive condition and conditions representing use of acid suppressive 

medication. To validate bio-accessibility findings we devised a low P murine model to test P 

bio-availability under compromised digestive conditions using proton pump inhibitors (PPI) to 

neutralize stomach pH.
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Results: In vitro P bio-accessibility of AAFs Neocate® Infant and Neocate® Junior ranged 

between 57% and 65% under normal digestive conditions for infants (stomach pH 3.5) and 

between 38% and 46% under conditions that simulate bypass of stomach acidification, which is 

comparable to control diet and two EleCare® AAFs. In vivo bioavailability analysis showed that 

both Neocate® formulas were able to normalize plasma P levels when administered to low P mice 

along with PPI (control diet+PPI 8.0±0.4, Neocate® Infant 10.1±0.9, Neocate® Junior 9.2±0.6, 

EleCare® Infant 8.6±0.4, EleCare® Junior 8.7±0.5, n=8–10, p<0.0001 vs. baseline 3.4±0.2 mg/dl). 

In comparison, plasma P levels remained lower on low P diet (5.7±0.2 mg/dl). Furthermore, 

urinary P/creatinine and intact fibroblast growth factor 23 (iFGF23) were significantly lowered 

by low P diet. In contrast, intact parathyroid hormone (iPTH) and 1,25-dihydroxy vitamin D 

(1,25-D) decreased and increased, respectively, and these parameters likewise normalized in mice 

administered AAFs.

Conclusion: Our findings indicate that P bio-accessibility in the in vitro batch digestion model 

translates well into P bio-availability in mice even under compromised digestive conditions that 

bypass gastric acidification.
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Introduction

Preserving mineral status within healthy ranges is important, particularly for developing 

infants and children. Calcium and phosphorus (P) serve many different functions in human 

physiology, including bone mineralization, energy production, and cellular signaling [1]. 

Most of the body’s calcium (99%) and P (85%) is stored in bone. Plasma levels of both 

minerals are tightly regulated by parathyroid hormone (PTH),1,25 dihydroxyvitamin D 

(1,25(OH)2D), and fibroblast growth factor 23 (FGF23) balancing uptake from the diet, 

redistribution towards and from different body compartments, and renal excretion [2, 3].

Mineral absorption from the diet depends on bio-accessibility and bio-availability (Fig. 

S1) [4]. Bio-accessibility, i.e., the release of P from the diet, is influenced by many 

different factors including, but not limited to, food matrix and viscosity, food processing, 

mineral composition (chemical source of salt and concentration), co-ingestion of other 

food items, route of administration (e.g., oral intake vs. post-pyloric tube feeding), as 

well as physiological factors like mineral status, functional state of the gastrointestinal 

tract, age and use of medication (e.g., proton-pump inhibitors) [5, 6]. Bio-availability, 

i.e., the fraction of bio-accessible P absorbed in the gastrointestinal tract and available 

in the systemic circulation, then is affected by the intestinal barrier, which consists of 

30% 1,25(OH)2D-dependent transcellular and 70% passive paracellular absorption [7]. 

1,25(OH)2D upregulates the type II sodium-phosphate co-transporter NPT2b [8]. Intestinal 

Pi absorption is highest in infancy and childhood and declines with age. However, it remains 

robust at approximately 50–70% of bioavailable phosphorus [9].
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Dietary management of severe or complex immunoglobulin E (IgE)- and non-IgE-mediated 

cow’s milk allergy (CMA), and allergy-related gastrointestinal diseases in formula-fed 

infants [10], with Neocate®, has been proven to be well-tolerated, safe, effective in 

reducing signs and symptoms of CMA, and support adequate mineral status of CMA infants 

(including those using acid-suppressive medication) [11, 12]. Despite this, a retrospective 

chart review [13] reported cases of hypophosphatemia in infants and children with complex 

medical conditions and extensive medical histories while fed with elemental formula. Two 

subsequent case studies identified similar reports [14, 15] and also hypothesized that P 

bio-availability was reduced in these patients. In many of the infants and children described 

in the case series [13–15] gastric acidification was bypassed either by post-pyloric feeding 

and/or acid-suppressive medication (90–100% of described cases). The underlying etiology 

is likely multifactorial, and other factors like PPI use are associated with hypophosphatemia 

as well [16, 17]. Ultimately bio-availability is individual and condition specific and as such 

trace element and vitamin status should be monitored [18].

Nevertheless, out of an abundance of caution, the sources of calcium and P in the Neocate® 

product range were modified in an attempt to optimize the solubility of the mineral salts 

further. Many types of mineral salts and sources, and combinations of different mixtures of 

calcium and phosphate salts, were evaluated to optimize mineral solubility further. Preferred 

product concepts were evaluated for palatability and stability of the emulsion and selected 

based on bio-accessibility testing in in vitro batch digestion models, which correlated well 

with bio-accessibility in the TNO in vitro model of the stomach and small intestine (TIM-1) 

[6, 19–21].

Bio-availability of P is challenging to study in infants and children. To be able to screen a 

large number of different salt formulas, we developed a simple dialysis-based in vitro batch 

digestion method, and devised a murine model to validate whether the results obtained in 
vitro translated into bio-availability of P in vivo.

Materials and Methods

Diets

Control Diet - Teklad #TD.09803 (egg-white based with 0.6% Ca, 0.3% P) and Low P Diet 

– Teklad #TD.140659 (egg-white based with 0.02% P, 0.6% Ca), were purchased as pellets 

and powders from Harlan Laboratories, Inc. Madison, USA. Neocate® Infant updated with 

mineral salts dicalcium phosphate, dipotassium phosphate, tricalcium phosphate, calcium 

carbonate, tricalcium citrate, and calcium glycerophosphate and Neocate® Junior with 

mineral salts dipotassium phosphate, tricalcium phosphate, calcium carbonate, magnesium 

hydrogen phosphate, calcium chloride, were provided by Nutricia, Liverpool, UK. EleCare® 

Infant and EleCare® Junior were purchased from Abbott Nutrition, Abbott Laboratories, 

Columbus, Ohio, USA (see Table 1).

ICP-MS

Samples were diluted 15-fold with 5% HNO3:HCl (4:1) and analyzed on a Perkin Elmer 

Titan MPS with autosampler ESI prepFAST M5-4DX (Perkin Elmer). The limit of detection 
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(LOD) and limit of quantification (LOQ) of the method was 0.037 mg/ml and 0.124 mg/ml 

for P, respectively. Concentrations in mg/ml were multiplied with the total volume of the 

succinate buffer (750 ml) and expressed as absolute amounts (in mg).

Bio-accessibility batch digestion using dialysis tubing

To determine mineral bio-accessibility from the diets, we used the dialyzability of minerals 

as surrogate based on batch digestion described by Bollinger and workers (Fig. S2, [22]). To 

model the use of PPI and determine its impact on bio-accessibility, we applied two different 

digestive conditions mimicking:

1. Normal digestion: saliva, stomach pH 3.5 followed by intestinal digestion and 

dialysis at neutral pH

2. PPI digestion: saliva, stomach pH 7.0 followed by intestinal digestion and 

dialysis at neutral pH

Premixed diets (see composition in Table 1) were subjected to simulated gastric digestion 

for one hour at 37°C followed by intestinal digestion for three hours at 37°C. Gastric 

digestion was started by adding simulated saliva (0.6 g/L α-amylase, Sigma-Aldrich) and 

gastric juice (succinate buffered saline, stomach electrolytes, 0.125 g/L lipase (DF Amano) 

and 0.05 g/L pepsin (Sigma-Aldrich)) to the diets at pH 3.5 [23] or pH 7.0. Intestinal 

digestion was started by adding intestinal juice (succinate buffered saline pH 6.5, small 

intestine electrolytes, 5 g/L porcine bile extract (Sigma-Aldrich), and pancreatin supernatant 

after centrifugation for 20 min at 9000 rpm (pancreatin from Sigma-Aldrich)) after 1 h 

of gastric digestion. Twenty-five ml of the mixture was transferred into a dialysis tube 

(12.4 kD molecular weight cut-off) and placed into succinate buffered saline (as in [22]; 

for schematic representation, see Fig. S2). At times 0, 1, 2 and 3 hours samples were 

taken from the succinate buffered saline and analyzed for phosphate or phosphorus and 

calcium concentration using QuantiChromTM Phosphate Assay Kit (DIPI-500, BioAssay 

Systems), ICP-MS and QuantiChromTM Calcium Assay Kit (DICA-500, BioAssay 

Systems) respectively. We calculated bio-accessibility as the proportion of the mineral 

dialyzed from the product and expressed as a percentage. The bio-accessible amount was the 

amount dialyzable mineral from 100 g of product in mg.

Bio-availability testing in mice

Male C57Bl6/6NCrl (strain 27) mice were purchased from Charles River Laboratories 

(Watertown, MA, USA) at 45 days of age. These mice were reared by dams and weaned 

at 21 days of age on LabDiet 5L79 (0.61% P, 0.85% calcium, St. Louis, MO, USA). Upon 

arrival, groups comprised each of 5 male mice/individually vented cage were placed on low 

P diet pellets ad-libitum for two weeks. Sterile corn cob bedding material (Harlan Teklad 

#7092) and iso-Pads nesting material (Harlan Teklad #6105) was changed twice weekly and 

mice had free access to water through an automated system that was hyperchlorinated to 

inhibit bacterial growth. For overnight fasting mice were placed into fresh cages to minimize 

coprophagy and solid food was removed at 6 PM allowing for an overnight fast until 

baseline blood & urine were collected as described below between 8 and 10 AM the next 

morning and final experimental groups of 8–10 mice (5 mice/cage) placed on ad-libitum 
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feeding with control diet, low P diet, or calorically matched feeding for all experimental 

group groups respectively. For calorically matched feeding, approximately 140 g powdered 

diet was prepared in advance supplemented with or without 56 mg pantoprazole (final 

treatment dose 40 mg/kg; Nycomed GmbH, Konstanz, Germany) [24]. Powdered diets were 

stored at 4°C until use in aliquots of approximately 10 g (weight varied slightly to supply 

9.3 kcal/mouse/day). On the day of use, the diet was dissolved with one cc distilled water, 

shaped into a soft doughy ball, and added to the cage between 8 and 10 AM in a paper tray 

to be able to monitor complete intake.

Retro-orbital blood (50 ul) was collected using heparinized capillaries at baseline (day 60). 

Urination was induced by gentle restraint of the animal and 50–100 ul urine was collected 

at baseline on day 60, and days 64, 67 70 and 74, followed by retro-orbital exsanguination 

under deep isoflurane anesthesia to collect terminal heparinized and EDTA plasma and 

serum for biochemical measurements [25]. Weight of mice was recorded at baseline on day 

60, and days 64, 67 70 and 74. Retroorbital blood and urine were collected at the same time 

of the day between 8 and 10 AM to avoid circadian bias.

Animal research for this study was first approved on October 22, 2014, by the Yale 

Institutional Animal Care and Use Committee (protocol 2014-11635), was renewed on 

September 7, 2016, and is valid through September 30, 2020. Yale University has an 

approved Animal Welfare Assurance (#A3230-01) on file with the NIH Office of Laboratory 

Animal Welfare. The Assurance was approved on May 5, 2015. All methods for the 

study were carried out in accordance with relevant guidelines and according to the 2013 

AVMA guidelines for the euthanasia of animals. For anesthesia, 30% isoflurane (open drop 

method) was used. However, most blood and tissue collections were performed as terminal 

procedures.

Blood and urine parameters

Blood and spot urines were collected as described above. Serum creatinine levels were 

measured by HPLC/MS/MS. The COBAS Mira Plus automated chemistry analyzer (Roche 

Diagnostics, Pleasanton, CA, USA) and Phospho-Liqui-UV kit #830 (Stanbio, Boerne, 

TX, USA) were used to determine plasma and urine inorganic phosphorus. Urinary 

creatinine was measured by colorimetric assay (DICT-500; BioAssay Systems, Hayward, 

CA, USA). Concentrations of plasma intact parathyroid hormone (PTH) and plasma intact 

fibroblast growth factor (FGF)-23 protein were determined using ELISA kits 60-2305 

and 60-6500 (Quidel/Immutopics, San Clemente, CA, USA), respectively. Concentrations 

of serum 25-hydroxyvitamin D (25(OH)D) and 1,25-dihydroxyvitamin D (1,25(OH)2D) 

were determined using Immunodiagnostic Systems (IDS, Fountain Hills, AZ, USA) kits 

I-2500 and I-2430, respectively. Measurements of blood P and urine for P and creatinine 

permit calculation of the tubular reabsorption of P using the formula %TRP=100*1-((U

P*S-creatinine)/(S-P*U-creatinine)).

Statistical and image analysis

Data are expressed as means±SEM and were analyzed as previously described [26] in 

Prism 8.0 (GraphPad Software, Inc., La Jolla, CA, USA). Differences between groups 
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were considered significant if p-values obtained with Student’s t-test were <0.05. The Mann

Whitney U test was used for comparisons when there was evidence by the Shapiro-Wilk 

normality test that the data were not normally distributed. Two-way ANOVA and Dunnett’s 

or Tukey’s test for multiple comparisons was used to determine significant differences 

between more than two treatment groups with a significance threshold of p<0.05.

Results

Bio-accessibility of phosphorus in different digestive conditions

In vitro P bio-accessibility using a dialysis-based in vitro batch digestion method (Fig. S2) in 

the amino acid-based formulas ranged between 57% and 65% for P under normal digestive 

conditions for infants (stomach pH 3.5), and ranged between 38% and 46% for P under 

conditions that simulate gastric bypass or PPI use (stomach pH neutralized to pH7.0) (Fig. 

1). Whereas the salts used in these formulas were different (Table 1), bio-accessibility was 

quite similar for P.

Devising a dietary protocol that renders mice hypophosphatemic and hypophosphaturic

Chronic adaptation to a low P diet in wild type mice appears to rely on the up-regulation of 

Npt2b in the duodenum [27, 28] and upregulation of Npt2a in the proximal tubules [29], and 

results in normalization of blood P after a couple of weeks. To avoid this chronic adaptation, 

we devised a scheme, whereby mice are placed on test diets for two weeks following a 

run-in with low P (low P diet, 0.02% P, 0.6% calcium) for two weeks (Fig. S3). Mice 

that were on low P diet maintained hypophosphatemia and hypophosphaturia during these 

two test weeks. However, plasma P was significantly higher by day 74 when compared to 

day 60 (Fig. S4A, B). Mice fed control diet ad libitum normalized plasma P and urinary 

P/creatinine when compared to mice that remained on low P diet ad libitum (Fig. S4.1A, B). 

Since there were detectable differences, when compared to mice that were fed control diet 

ad libitum compared to control diet after overnight fasting (Fig. S4), we standardized the 

model. In subsequent experiments, we collected blood and urine parameters after overnight 

fasting between 8 and 10 AM the next day. The addition of pantoprazole raised stomach 

pH as expected (Fig. S5A). Although no significant increase in urinary P/creatinine was 

observed, plasma P was significantly lower in mice receiving control diet with PPI, and 

urinary P/creatinine was significantly higher (Fig. S4.1A, B). Similarly, urinary P/creatinine 

was lower with ad libitum feeding and higher with PPI treatment at day 64, 67, and 70 (Fig. 

S5A, B).

Bio-availability of phosphate in mice corresponds well to the observed in vitro bio
accessibility

Next, we compared the Neocate® products Neocate® Infant and Junior following further 

optimization of the solubility of the mineral salts and bio-accessibility of P in vitro to 

unmodified commercial products Elecare Infant and Elecare Junior in hypophosphatemic 

and hypophosphaturic mice.

Mice fed low P diet ad libitum for two weeks showed a significantly reduced baseline (day 

60) urinary P/creatinine when compared to the normal range for mice (Fig. 2). Urinary 
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P/creatinine remained lower on the low P diet on day 64, 67, 70 and 74, but normalized 

on a control diet with PPI and exceeded this level on Neocate® Infant with PPI (albeit not 

significantly when analyzing Neocate® Junior, EleCare® Infant, EleCare® Junior with PPI 

as endpoint results for Fig. 3B).

Likewise, at baseline (day 60), plasma P levels were significantly lower, compared to the 

normal range for mice, and remained lowered on the low P diet on day 74 (Fig. 3A). Plasma 

P levels normalized on a control diet with PPI and on all four amino acid-based formulas 

with PPI. Urinary P/creatinine (Fig. 3B), %TRP (Fig. 3C), intact fibroblast growth factor 

23 (iFGF23, Fig. 3D) and intact parathyroid hormone (iPTH, Fig. 3E) were significantly 

reduced on low P diet down to lower limits of quantification, whereas 1,25-dihydroxy 

vitamin D (1,25-D, Fig. 3G) was elevated, respectively, in low P diet groups compared to 

control diet with PPI. Urinary creatinine (Fig. 3H) and body weight (Fig. S5B) did not differ 

among the groups.

Discussion

Mineral bio-accessibility from amino acid-based medical nutrition formulas can be 

influenced by the route of administration, specific digestive conditions such as stomach 

pH, and type of mineral salt and concentration of minerals in the formulation. We here 

combined in vitro batch digestion methodology for rapid screening of salt formulas with 

validation in a mouse model rendered hypophosphatemic and hypophosphaturic condition. 

This procedure enabled us to evaluate phosphate bio-availability from selected powdered 

Neocate® products. Our findings suggest that P bio-accessibility measured in our in vitro 
batch digestion model translates well into P bio-availability in mice since the two further 

optimized amino acid-based formulas tested could restore parameters of P homeostasis, even 

with neutralized stomach pH to the same degree as two control amino acid-based nutrition 

products. These data may support the use of the further optimized Neocate® product line for 

patients with complex gastrointestinal medical conditions necessitating use of proton-pump 

inhibitors and administration into the small intestine.

P bio-accessibility from the amino acid- based formulas were diminished to 46% using in 
vitro batch digestion with gastric digestion at pH 7.0, to model in vivo conditions where 

PPIs are used, and gastric acidification was absent. This setting nicely reproduced findings 

reported earlier with an experimental setup where gastric digestion was omitted to mimic 

post-pyloric feeding [6]. Conversely, in vitro batch digestion with the gastric phase at pH 

3.5 that models normal digestive conditions increased P bio-accessibility up to 65%, and 

resembles P bio-accessibility obtained in the TIM-1 model [6] and in line with the general 

values for intestinal absorption of P in humans of 50–70% [9]. These data are consistent 

with the well-recognized fact that reducing pH improves P bio-accessibility [5].

Our mice rendered hypophosphatemic and hypophosphaturic condition on low P diet 

and mirrored similar metabolic changes as observed in a small number of children with 

chronic diseases with complex gastrointestinal conditions under nutrition management with 

powdered infant and junior Neocate in addition to diverse medical and drug interventions, 

i.e., suppressed iPTH, iFGF23 and increased 1,25-D along with hypophosphatemia and 
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hypophosphaturia [13]. Furthermore, consistent with the finding in complex patients that 

substitution by human milk, alternate formula, or phosphate supplementation along with 

Neocate® was able to reverse the hypophosphatemia [13]; our mice normalized blood and 

urine P rapidly, when fed a control diet. Blood P in mice was higher following two weeks of 

nutrition with the control diet, albeit non-significantly, when compared to control diet+PPI. 

Consequently, iFGF23 was significantly increased in the control diet, when compared to 

control diet+PPI. These findings suggest that P bio-availability is improved by stomach 

acidification, as shown in the in vitro batch digestion model. Finally, the updated powdered 

Neocate® products Neocate® Infant & Junior were able to restore normal iPTH, iFGF23, 

1,25-D and blood, and urine P levels comparable to the two EleCare® control products. 

These results were found even in the presence of PPI that reduces gastric acidification and 

despite varying phosphate salts and concentrations of calcium, phosphorus, and amino acids 

in the studied Neocate® and Elecare® products. Our findings in this P recovery model in 

mice are in line with the bio-equivalence of the two product lines, which we recently showed 

in healthy volunteers receiving gastric acid-suppressive medication [30].

Chronic adaptation to a low P diet in wild type mice appears to rely on the up-regulation of 

Npt2b in the duodenum and upregulation of Npt2a in the proximal tubules [29]. As a result, 

we observed some improvement in hypophosphatemia between days 60 and 74. Since urine 

P excretion did not change over this period, intestinal absorption as a result of increased 

1,25-D synthesis and reduced phosphaturia due to suppressed PTH is likely causing this 

compensation by upregulating Npt2b in the intestine and by upregulating Npt2a in the 

kidneys, respectively. Interestingly, ad-lib feeding slightly decreased plasma P and urinary 

P/creatinine, presumably due to glucose-induced insulin-mediated shift of P into cells [31–

35]. Also, PPI supplementation slightly increased urinary P excretion, which in light of the 

discordant reduction of blood P is likely due to a PPI-induced renal tubular P leak, since 

1,25-D and iFGF23 were unchanged. It is also possible that the up-regulation of iPTH at 

least in the setting of the control diet contributed to the observed PPI-induced phosphaturia. 

These data in mice are consistent with the observation that proton pump inhibitor therapy 

was found to cause vitamin D and mineral deficiencies [36] and contribute to fracture risk 

[37, 38].

Our study is limited by the short treatment period of two weeks, which prevents us from 

detecting and drawing conclusions on long term changes in bone turnover in mice fed a low 

P diet and then given one of these formulas, so future long term studies will need to be 

designed to address this question in the mice. Dietary calcium and calcium bio-accessibility 

is an essential factor that determines the bio-accessibility of P. We previously showed 

that gastric acidification improves calcium bio-accessibility, which in turn, may affect P 

bio-accessibility and reduce secondary hyperparathyroidism and hypocalcemia. Differences 

in calcium content may be the reason for subtle differences observed between formulas for 

PTH and 1,25-D (Fig. 3E, G). It is also unknown whether hypochlorhydria and different salt 

formulas modify intestinal and renal P-transporter expression, which could be studied in, for 

example, immunoblot analysis of intestinal and renal brush border membrane preparations. 

Mouse models lacking Npt2b expression in the intestine [7, 28, 39] or Npt2a [29, 40–42] in 

the proximal tubules could be used to define the contribution of these transporters further.
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Conclusions

In summary, our findings indicate that P bio-accessibility measured in the in vitro batch 

digestion models translates well into P bio-availability in mice. These in vitro batch 

digestion models can be used to further optimize the solubility of phosphate salt selection 

for amino acid-based formulas used in patients with altered digestive conditions. Our results 

show that phosphate salts in the Neocate® product range have P bio-accessibility and 

bio-availability that is comparable to control formulas even under compromised digestive 

conditions that bypass gastric acidification.
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Highlights:

• A murine model to test phosphorus (P) bio-availability is able to validate in 
vitro bio-accessibility of P.

• In vitro P bio-accessibility of amino-acid based formulas (AAFs) ranged 

between 57% and 65% under normal digestive conditions for infants (stomach 

pH 3.5).

• In vitro P bio-accessibility of AAFs ranged between 38% and 46% under 

conditions that simulate bypass of stomach acidification.

• In vivo bioavailability analysis showed that AAFs were able to normalize 

plasma P levels when administered to low P mice under conditions that 

simulate bypass of stomach acidification.
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Figure 1: Bio-accessibility of P under two different digestive conditions.
A: Absolute bio-accessible amount of P dialyzed from the diets. B: Relative bio-accessibility 

of P dialyzed from the diets. (N=3±SD)
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Figure 2: Urine phosphate excretion.
Spot urine samples were collected at 60, 64, 67, 70 days of age, and at day 74, 

mice were sacrificed for urine and terminal blood collections (see Fig. S3). Shown are 

means±SEM one-way ANOVA and Dunnett’s test for multiple comparisons was used to 

determine significant differences between groups, p vs. Control diet+PPI, ****p<0.00002, 

***p=0.0002, **p=0.002, *p=0.03.
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Figure 3: Endpoint blood and urine biochemistry.
Spot urine samples were collected at day 74 mice, followed by sacrifice and terminal blood 

collections (see also Fig. 3). Shown are means±SEM, one-way ANOVA and Dunnett’s test 

for multiple comparisons was used to determine significant differences between groups, n 

per group is represented in the bars, p vs. Control diet+PPI, ****p<0.00002, ***p=0.0002, 

**p=0.002, *p=0.03, ns=not significant.
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Table 1:

Calcium and phosphorus levels and mineral salt in two animal diets and four commercially available amino 

acid-based medical nutrition formulas.

Diet P in diet
(g/kg powder)

Ca in diet
(g/kg powder)

Ca/P ratio Type of P/Ca salts added

Control diet: Teklad 
#TD.09803 3 6 2 monosodium phosphate, monopotassium phosphate, 

calcium carbonate

Low phosphate diet: Teklad 
#TD.140659 0.2 6 30 calcium carbonate

Neocate® Infant 3.97 5.61 1.41
dicalcium phosphate, dipotassium phosphate, tricalcium 
phosphate, calcium carbonate, calcium glycerophosphate, 
calcium pantothenate

Neocate® Junior 3.82 5.65 1.48
dipotassium phosphate, tricalcium phosphate, calcium 
carbonate, magnesium hydrogen phosphate, calcium 
chloride, calcium pantothenate

EleCare® Infant 4.00 5.50 1.38 calcium phosphate, potassium phosphate, calcium 
carbonate, calcium pantothenate

EleCare® Junior 3.95 5.43 1.37 calcium phosphate, potassium phosphate, calcium 
carbonate, magnesium phosphate, calcium pantothenate
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