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Re:  "Early Measurement of insulin insensitivity and detection of early pre-diabetics by non invasive measurement of calciuria"
Insulin insensitivity has been shown to occur long before it can be observed using a Glucose Tolerance Test, Fasting blood sugar test or the Glycated hemoglobin (A1C) test. This is  because very eraly pre-diabetics can maintain noraml blood glucose levels by producing higher than noraml serum insulin levels. Such individuals can be identified in their early twenties. The standard measurement of insulin levels using the "hyperinsulinemic euglycemic clamp" is invasive and invoves blood sample and intravenus infusion of glucose solutions. It requires highly skilled operators and is very expensive.
This invention is a simple means of measuring insulinemia and is simple to adminsiter. It make it possible to detect pre-diabetic individuals (pre-pre-diabetics) much earlier than any existing technique. It  involves measurent of urinary calcium following two meals containing exact amounts of noraml  food components. One meal contains  a high protein level and the other cntaining a noral proten level. The meals are consumed under standard conditions after overnight fasting and on two consecutive days.

The high protein meal caused urinary acidosis. The acidosis is neutralised by renal ammoniagenesis. Ammoniagenesis results in production of ketoacids that are removed by either catabolism through the citric acid cycle and producing extra ATP or the keto acids are removed via gluconeogenesis using up available ATP. 
Increased ATP increaes calcium reabasorption and causeing lower calciuria whereas dereased ATP  reduces calcium reasbortion thus increasing caliura.

Hyperinsulinemia resulting from insulin insensitivity inhibits renal  gluconeogenesis there by reducing hypercalciuria following consumption of a high protein meal.

Therefor insulin insensitivity can be detected by measuring unrinary calcium following a high protein  meal and comapring that with the urinary calcium following a normal proten meal. The two meals must be adusted to that they contain equal amounts of glucose, phosphate sodium are made isocalrific by changing the triglyceride content.
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DETECTION OF PRE-DIABETES  USING CALCURICIA FOLLOWING NORMAL  PROTEIN MEALS

Background

Subjects are fed   standardised meals and  urine is collected and tested for calcium content.. The composition of the meal must be controlled and the  urine collection and water intake must be regulated.  This test is based on results shown below that show that the urine calcium  content is inversely  proportional to the blood insulin levels. That is low urinary Calcium corresponds with high plasma insulin level indicating  insulin insensitivity and early development of diabetes  type II.
Meals 

	Ingredient
	g/meal

	Cottage cheese3 
	23.5 

	Fat
	11

	Sucrose 
	10

	Corn starch 
	  4

	Lactose
	  6.4

	Glucose monohydrate 
	  1.4

	Sodium chloride 
	  0.76

	Phosphoric acid, conc. 
	  1.03

	Calcium phosphate
	


The meals were prepared by mixing ingredient into non  fat cottage cheese to provide compositions as per Table B1 The composition of the meals was analysed for calcium, sodium and Mg  by AA, phosphate by the phosphomolybdate method  [1] Fiske and Subbarrow (1925) and protein by Kjeldahl method [2] Scales and Harris, (1920). 

Table 4.Bl: Meal Composition 

Sample Collection 
After an overnight fast subjects on awakening emptied their bladder, recorded the time and discarded the urine; the subjects then drink approximately 250 ml water. On arrival at the laboratory the subject drink another 250 ml water, and again each half hour throughout the test. 
On arrival the subjects should be  rested at least 20 min by lying on examination couches. Urine and blood samples are then  collected before the meal and then each hour after the meal. The subject remained prostrate except while eating or collecting urine samples. 

Analysis 

Urine samples are measured for volume then each sample is acidified with 1 cm3 concentrated HCI and returned to the laboratory for Calcium  measurement  by atomic absorption spectrophotometry [3] (Willis, 1960), creatinine by the method of Hare (1950) [4]and phosphate by the photometric molybdate reduction method of [1] Fiske and Subbarow (1925). 
Two meal are tested for each individual and Ca /creatin values were calculated for each clearance period, A table is  prepared to show the max Ca/Cr ratio.

A research project by  Brazier (5)  showed  uninary Calcium measurments  compared with Plasma insulin values . An example of these values is shown in the following diagrams

Two graphs are  presented here show Plasma insulin vs Ca/Cr  . These two graphs show  examples of opposite results  ie. High uninary Ca and low plasma Insulin and Low urinary Ca and high plasma insulin
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Figure 1 Shows Plasma Insulin values in mU/L at each collection time and the corresponding Ca/Creatine ratios and corresponding Phosphate/Creatine  

The following graphs show  the results for a number of subjects indicating a range of urinary Ca results  vs their corresponding Plasma Insulin results . The two graphs show a clear inverse relationship. The correlation coefficients (r) are greater than 0.5 indicating a strong relationship
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Figure 1 shows the Plasma Insulin concentrations in mU/L  and the corresponding  Urinary Ca/Cr ratios .  The Pearson’s correlation coefficient for the graph in Figure 1 is r = -0.552 which indicates there is a definite invers relationship.  The Line of best fit is drawn using points calculated from points on the line of best fit from Figure 2
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Figure 2 shows the reciprocal of the plasma insulin concentration vs the  corresponding  urinary Ca/Creatine ratios.

The graph has a Pearson’s Correlation Coefficient of r = 0.737. The line of best fit is drawn in by hand and use to calculate the points used on Figure 1 to draw it’s hyperbolic line of best fit. Both Figure 1 and Figure 2 indicate a strong inverse relationship of Plasma insulin and calciuria. 

 [1] Fiske, CH; Subbarow, Y. (1925) 'The colorimetric determination of phosphorus', J.Biol.Chem., 66: 373-400

[2] Scales, F.M. and Harrison, AP. (1920) 'Boric acid modification of Kjeldahl Method for crops and soils analysis', J.Ind.Eng.Chem., 12: 350-52

[3] Willis, J.B. (1960) 'Determination of calcium in blood serum by atomic absorption spectroscopy', Nature, 186: 249-50. 

 [4] Hare, RS. (1950) 'Endogenous creatinine in serum and urine',Proc.Soc.Exp.BioI.Med., 74: 148. 

[5] Brazier , B.W.  (2016) Effect of Serum Insulin on Calciuria Following Protein Meals in Humans,  American Journal of Food and Nutrition, , Vol. 4, No. 3, 63-67
