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Of medical autonomous gastrointestinal tract electrostimulator (AES GIT) tests with inner electrophoresis of zinc and chrome microelements.

Reason: 

Order of USSR Ministry of Health № 58 of 16.01.85 “About permission to use the stimulator of gastrointestinal tract in medical practice”. Recommendation of expert committee on clinic-diagnosis devices and mechanisms of RF Minzdravmedprom regarding expediency of AES GIT with electrophoresis of microelements’ development.

Report № 4 of 16.05.95

On endocrinology specialized department of professional post institute of higher education faculty of Moscow Medical Academy named after I.M. Sechenov the tests of autonomous gastrointestinal tract electrostimulator (AES GIT) with endogenous electrophoresis of zinc and chrome microelements produced by State Scientific Industrial enterprise Scientific Research Institute of Semi-Conductor Devices (SSIE SRISCD of Tomsk according to specification 11 MO.089.331 TU in compliance with a program and technique approved in fixed order.), have been conducted. 

For medical tests the following was represented:

a) AES GIT samples with anode-dome covered with microelements in quantity of 40 items (forty items, 20 of them were with zinc and 20 of chrome), AES GIT samples without any special microelements cover – 30 items, 10 items of them were placebo and 20 items were usual active AES GIT –01.

b) Technical documents:

Specification 11 MO.089.331 TU,

Registration certificate FYM3..905.000PS,

Program and testing technique,

Addendum project to application instructions.

Short technical characteristic of AES GIT with endogenous electrophoresis of zinc and chrome microelements and operating principle: overall dimensions 11.2x22.5, mass no more than 5.5 g. Mass of the microelement laid on AES GIT anode-dome corresponds to daily average-rated norm of organism microelement consumption and makes up for zinc – 10-15 mg., for chrome – 10 mg.

 
Autonomous gastrointestinal tract electrostimulator with microelements endogenous electrophoresis is designed either for isolated electrostimulation of stomach, duodenum, bile-duct system and extrarenal tract, large and small intestines, rectum, or for introducing of microelements in the form of ions into an organism.


AES GIT is made as a capsulate consisting of two dome-electrodes and plug inside of which in cells there is a power source and impulse generator in the form of integral chip. One of dome-electrodes – anode – is covered with a coat of element needed. While storing AES GIT is in a stand-by mode and automatically engages itself entering gastrointestinal tract. At the same time impulses of certain energy, duration and frequency made by generator influenced on mucous tunic of stomach or intestine causing respond reaction in the form of peristaltic wave that push ahead the stimulator to distant gastrointestinal tract departments. As far as AES GIT moves on there happens a step-by-step and successive stimulation of all gastrointestinal tract departments, and electrochemical and chemical dilution of microelement laid on anode-dome takes place alongside with its absorption by mucous membrane of intestine.  


Medical tests were conducted in compliance with program and testing technique under the direction of M.I. Balabolkin, professor, endocrinology specialized department director of FPPO MMA named after I.M. Sechenov.


The following work was conducted: a) patient selection work was done. Primarily 195 of the patients suffering from diabetes were examined. The content of cholesterol, tryglycerides, пиполротоид of low and high density, creatinine, carbamide, bilirubin, AST, APT, alkaline phosphatasa of potassium, natrium, calcium, phosphorus, glucose in blood and in urine and clinical urine and blood analyses as well. After preliminary examination the patients suffering from higher-leveled lipids in blood, first detected diabetes without acute processes in liver, liver cirrhosis and lacking chronic nephatony as well, were included in the test group.   


Later on 70 from 195 examined patients got AES GIT including 20 patients - AES GIT with zinc (18 patients suffering from diabetes of the 2nd type and 2 patients with diabetes of the 1st type), 20 patients  - active AES GIT 01 (3 patients suffering from diabetes of the 1d type and 17 patients with diabetes of the 2nd type) and 10 patients AES GIT placebo (all patients suffering from diabetes of the 2nd type). Thus from 70 patients getting AES GIT, 61 patients suffered from diabetes of the 2nd type (insulinic diabetes) and 9 patients with diabetes of the 1st type (non-insulinic diabetes). 48 examined patients were females and 22 –males. The diabetes duration made up from 2 to 20 years.


When being brought in hospital all patients selected for research underwent fully physical examination: mentioned-above blood biochemical indices were determined, blood samples were drawn for hormonal research (nontolerant insulin content (NTI), S-peptide, cortisol, testosterone, estradiol, free thyroxin, thirotropic hormone (TTH), follicle-stimulating and luteinizing hormones). 

In order to study early and later AES GIT influence on the operation factors the patient examination were conducted three times: before taking the capsule, on the third day after taking the capsule and on 28th –30th day.

EXAMINATION RESULTS OF PATIENTS USING ZINC AES GIT.

Glucose content in blood serum before capsule application made:

At 9.00 a.m.- 9.20 + 3.03 mmol/l

At 1.00 p.m.- 10.06 + 3.17;

At 5.00 p.m.– 11.27+3.35;

At 9.00 p.m.- 11.05+ 3.324;

At 6.00 p.m. – 8.39 + 2.89 mmol/l.

On 28th –30th day after zinc AES GIT application at 9.00 a.m. – 5.02+2.24; at 1.00p.m. – 5.55+2.35; at 5.00 p.m. – 5.9+2.43; at 9.00 p.m. – 6.28+2.5 and at 6.00 a.m. – 4.43+2.12 mmol/l.


Daily glucosuria before capsule taking made up 37.48+8.12, and in the end of observation 0.5+0.7g./24 hours. Glycolysis hemoglobin content in blood before zinc AES GIT taking – 11.83 +3.4 and 30 days later – 9.13 +0.03%. Variations in glucose content in blood, daily glucosuria and glycolysis hemoglobin ones, is statistically reliable. (R from 0.206 to 0.011).


Cholesterol concentration in blood serum before zinc AES GIT proscription made up 7.93 +2.8 mmol/l, 3 days later after the taking – 6.37+2.52 and on 30th day – 5.30+2.31 mmol/l. ‘R’ between the before-the-taking data and on-3rd-day ones = 0.0039; between the before-the-taking data and on-30th-day ones = 0.0134 that is statistically reliable whereas disparity in cholesterol content on the 3rd day after the taking and in the end of observation period is not reliable, R = 0.1128.


Tryglycerides content in blood serum of the examined patients before zinc AES GIT taking made up 3.72+1.93 mmol/l; 3 days later after the taking – 2.54+1.59 and on 30th day – 1.95+1.4 mmol/l. Tryglycerides content level decrease is statistically reliable on the 3rd day (basic data and on the 3rd day) and on 30th day (basic data and on the 30th day) R = 0.0223, whereas disparity in 3rd day date and 30th day ones is nor statistically reliable.


Low density lipoprotein level in blood serum before zinc AES GIT taking made up 5.07 +2.25; in 3 days  - 4.23+2.05 and in 30 days - 3.89+1.97 mmol/l. Low density lipoprotein decrease on 3rd and 30th days is statistically reliable. 


High density lipoprotein concentration in patients blood serum before zinc AES GIT taking made up 1.35+0.11 mmol/l; in 3 days – 1.21+0.11 and in 30 days  - 1.28+0.13 mmol/l. The disparity is not statistically reliable.


Insulin secretion responding to zinc AES GIT taking was of a great interest. Nontolerant insulin content level before capsule taking made up 12.36 + 3.5 mcunit/ml.; in 3 days – 15.54 +3.9, and in 30 days – 10.23.2 mcunit/ml. Although after capsule taking in 3 days there was nontolerant insulin content level increase in blood serum, but the increase was not statistically reliable. 


We judged about cortex function of adrenal cortex by free cortisol level that made up before capsule taking – 370.0+19.2; in 3 days – 401.0+19.2 and in 30 days 374.0+19.3 nmol/l. Cortisol level increase in blood serum in 3 days after capsule taking was not statistically reliable. By 30th day after capsule taking free cortisol concentration had been decreasing practically to benchmark figures. 


Zinc AES GIT influence on sexual gland function was estimated according to testosterone content in blood serum. Testosterone concentration before capsule taking made up 10.02 +3.16 nmol/l; in 3 days after capsule taking its content increased to 15.96+3.99, and in 30 days – to 21.7+4.6 nmol/l.


Estradiol level in blood serum before capsule taking made up 238.11+ 15.43; in 3 days 427.55+20.67, and in 30 days 361.90+9.02 pmol/l.


Luteinizing hormone (LH) content in blood serum before zinc AES GIT taking made up 29.61+5.41; in 3 days after the taking 21.01+4.58, and in 30 days 20.62+4.54 E/l. Follicle-stimulating hormone (FSH) level in the same time periods was 27.86+5.27; 23.97+4.89 and 26.49+5.14 E/l.


Thus zinc AES GIT taking is accompanied by sexual hormones level increase in 3 days after it either testosterone or estradiol. To the greater extent it concerns testosterone and by the end of the 30th day its concentration has still been twice as much than basic level. Estradiol concentration considerably (almost twice as much) increases 3 days later after capsule taking and by the fall of the 30th day it has still exceeded the level observing before AES GIT taking. Sexual hormones’ level changes in blood serum are completely coordinated with gonadotropin level. Relationships between sexual hormones and gonadotropins bear reverse character and indeed in 3 days after capsule taking LH and FSH concentration decreases and in 30 days has not still been reaching the basic level that naturally witnesses a sexual glands’ stimulation during zinc AES GIT taking.

CHROME AES GIT USAGE. Before chrome AES GIT capsule taking patients carbohydrate metabolism status was decompensated, glycemic daily profile witnesses it: 9.00 a.m. – 12.05+1.86 mmol/l; 1.00 p.m. – 12.6+1.88; 5.00 p.m. – 11.69+1.80; 9.00 p.m. – 10.73+1.8; 6.00 a.m. – 10.13+1.78 mmol/l. On 28-30th days after capsule taking blood glycemia in corresponding time periods made up: 8.7+1.7; 9.51+1.75; 8.93+1.72; 8.35+1.69; 8.3+1.69. Daily glucosuria before capsule taking made up 36.32+2.45 and in the end of observation 4.17g/24 hours. Glycolised hemoglobin level decreased from 14.68+2.46% to 10.27+2.88 on the 30th day of observation.

Cholesterol concentration in blood serum before chrome AES GIT taking made up 8.13+2.85; in 3 days after capsule taking – 6.79+2.6 and in 30 days  - 5.81+2.41 mmol/l. Disparity in cholesterol concentration on the 3rd days after capsule taking is statistically reliable (P=0.0144). Cholesterol decrease on the 30th day is statistically reliable as well (P=0.00018). However, disparity in cholesterol decrease between the 3rd and 30th days is not statistically reliable (P=0.509).

Tryglycerides’ level in blood serum before chrome AES GIT taking made up 2.92+1.71mmol/l; in 3 days  - 3.21+1.79 and on the 30th day after capsule taking – 2.61+1.61mmol/l. Tryglycerides’ decrease is observed in blood serum as a response to chrome AES GIT taking appeared to be not statistically reliable. 

Lipoproteins’ concentration of low density before capsule taking made up 5.26+2.29; in 3 days – 4.66+2.16 and in 30 days after chrome AES GIT taking – 4.03+2.0 mmol/l. Low density lipoprotein decrease on the 3rd day after capsule taking is not statistically reliable (P=0.11) whereas the decrease on the 30th day is statistically reliable.

Lipoproteins’ concentration of high density in blood serum before capsule taking made up 1.29+0.57; in 3 days – 1.10+0.62 and in 30 days – 1.28+0.52 mmol/l. High density lipoproteins’ changes during chrome AES GIT taking appeared to be not statistically reliable.

NTI concentration in blood serum before chrome AES GIT taking made up 18.77+4.3; in 3 days – 20.04+4.4 and in 30 days – 33.97+4.7 mcunit/ml. Some NTI level increase in 3 days and by the end of observation is not statistically reliable.

S-peptide level in blood serum before chrome AES GIT taking made up 0.66+0.08 pmol/l; in 3 days after taking – 0.56+0.07 pmol/l and in 30 days – 0.5+0.07 pmol/l. Estrogen concentration in blood serum before capsule taking made up 298.99+17.29; in 3 days – 351.13+18.73 and in 30 days – 432.61+20.79. Estrogen level decrease in blood serum in 3 days after capsule taking and in 30 days is not statistically reliable. Testosterone level before chrome AES GIT taking made up 9.47+0.3; in 3 days – 12.57+0.46 and in 30 days 16.53+0.4 nmol/l. Insignificant level increase on the 3rd and especially 30th days appeared to be not statistically reliable.

Gonadotropin concentration: LH in blood serum before chrome AES GIT capsule taking made up 15.22+0.39; in 3 days – 17.93+0.42 and in 30 days – 14.97+0.38 Item/l, and FSH – before capsule taking – 22.32+0.47; in 3 days – 25.95+0.5 and in 30 days – 22.69+0.47 Item/l. Gonadotropin level changes during curing are not statistically reliable.

Chrome on thyroid gland function. Free thyroxin concentration before capsule taking made up 15.22 +0.39; in 3 days – 14.06+0.37 and in 30 days - 14.77+0.38 pmol/l whereas thyrotropin level in blood serum before capsule taking made up 0.28+0.14; in 3 days – 1.78+0.13 and in 30 days – 4.75+0.21mcItem/l that reflects corresponding (invert correlation) changes in free thyroxin concentration. 

Cortisol concentration in blood serum before chrome AES GIT taking made up 408.63+20.2; in 3 days – 398.05+19.95 and 30 days – 417.0+20.42 nmol/l.

ORDINARY ACTIVE-AES GIT INFLUENCE. Glycemic profile before AES GIT taking made up in 9.00 a.m. – 10.8 +1.78; 1.00 p.m. – 16.2+2.0; 5.00 p.m. – 17.3+2.0; 9.00 p.m. – 15.9+1.97 and 6.00 a.m. – 13.4+1.9 mmol/l. In the end of observation glycemic profile data in the same period were 7.8+1.61; 8.9+1.7; 7.4+1.6; 8.0+1.67 and 7.7+1.65 mmol/l. Daily glucosuria before capsule taking – 54.6+2.7 and in the fall of observation – 1.2+0.42 g/24 hours. Glycolised hemoglobin level decreased during the period of observation from 12.46+2.48 to 9.12+1.98%. Cholesterol concentration in blood serum before capsule taking made up 7.78+2.79 mmol/l; in 3 days – 6.61+2.57 and in 30 days – 5.48+2.34 mmol/l. Cholesterol concentration decrease in blood serum in 3 days after capsule taking was not statistically reliable (P=0.0585).

Disparity in cholesterol concentration in blood serum before capsule taking in comparison with the 30th day was not statistically reliable (P=0.00024) as well as disparity in 3rd and 30th days (P=0.0161).

Tryglycerides’ concentration in blood serum before active-AES GIT taking made up 4.96+2.22 mmol/l; in 3 days after the taking – 2.9 +1.7 and in 30 days - 173+0.51 mmol/l. Disparity in tryglycerides’ decrease on the 3rd day and also between 3rd and 30th days is not statistically reliable whereas tryglycerides’ concentration of the basic level is statistically reliable in comparison with their concentration on the 30th day. 

Low-density lipoprotein level in blood serum before capsule taking made up 4.17+1.42; on the 3rd day – 4.6+1.46 and on the 30th day – 3,47+1.36 mmol/l. Lipoprotein concentration of the basic level decrease in comparison with their concentration on the 30th day is statistically reliable (P=0.0119) as well as their concentration on the 3rd day is in comparison with their concentration on the 30th day (P=0.00032).

High-density lipoprotein level in blood serum before capsule taking made up 1.1+0.52 mmol/l; on the 3rd day – 1.2 +0.64 and on the 30th day 1.37 +0.57 mmol/l. Noticed high-density lipoprotein level increase on the 3rd and 30th days after capsule taking is not statistically reliable.

PLACEBO INFLUENCE ON BIOCHEMICAL OPERATION FACTORS. Patients who had got placebo a glycemic profile before AES GIT taking made up on 9.00 a.m. – 11.08 +1.9; 1.00 p.m. – 12.06+1.86; 5.00 p.m. – 11.60+1.84; 9.00 p.m. – 9.98+1.78 and 6.00 a.m. – 9.6+1.68 mmol/l. In the end of observation glycemia data in the same period were 8.6+1.7; 8.48+1.62; 8.02+1.52; 8.16+1.54 and 8.32+1.57 mmol/l. Daily glucosuria before capsule taking – 32.12+2.25 and 5.07+1.48 g/24 hours in the fall of observation. Glycolised hemoglobin level decreased from 13.96+2.34 to 9.2+2.12%. Glycemia, glucosuria and glycolised hemoglobin level is statistically rereliable.

Cholesterol concentration in blood serum before capsule taking made up 7.56+1.98 mmol/l; in 3 days – 7.02+1.76 and in 30 days – 6.88+1.42 mmol/l. Insignificant cholesterol concentration decrease in blood serum on the 30th day of observation is not statistically reliable.

Tryglycerides’ concentration in blood serum before placebo taking made up 4.78+2.20 mmol/l; in 3 days – 4.28 +1.98 and in 30 days – 4.36+2.02 mmol/l. The decrease is statistically reliable. 

High-density lipoprotein level in blood serum before placebo taking made up 1.1+0.5 mmol/l; on the 3rd day – 1.14 +0.52 and on the 30th day 1.08 +0.48 mmol/l. 

NTI concentration in blood serum before capsule taking made up 614.56+1.6; in 3 days – 14.48+1.58 and in 30 days – 16.24+1.62 mcunit/ml. S-peptide level in blood was 0.86+0.22; 0.84+0.02; 0.96+0.24 pmol/l. 

Cortisol concentration in blood serum before placebo taking made up 424.8+21.2; in 3 days – 404.4+20.1 and 30 days – 396.8+19.8 nmol/l.

Thyrotropin level in blood serum before placebo taking made up 2.18+0.74; in 3 days – 2.24+0.76 and in 30 days – 2.4+0.84 mcItem/l; free thyroxin concentration: 14.52+1.88; in 3 days – 13.76+1.62 pmol/l during the same time period. There is no disparity in operation factors.  

Estrogen concentration in blood serum before placebo taking made up 478.4+20.12; in 3 days – 490.2+21.08 and in 30 days – 460.4+19.8 pmol/l. Testosterone level before during the same time frames 2.8+0.31; 2.9+0.3 and 1.98+0.22 nmol/l; LH concentration in blood serum made up 12.92+1.9; 14.8+1.91; 14.92+2.08 Item/l and FSH level - 14.28+1.98; 16.4+2.06; 16.4+2.02 Item/l.

Thus while placebo using in spite of carbohydrate metabolism compensation the mentioned-above indices changed insignificantly but the changes were not statistically reliable. 

The researches allow making the following conclusion: AES GIT with zinc and chrome endogenous effect proved to be reliable in work and good maintenance qualities. It is easy to use and does not need any high-qualified medical staff involving. Appearance and package of the made correspond to the requirements. AES GIT is resistant to disinfection. It may be used either in hospitals, patient-out clinics, and polyclinics or at home on physician prescription. 

According to the results if medical tests AES GIT with zinc and chrome inner electrophoresis is recommended to be serially produced and introduced in medical practice.  

Patients tolerate all kinds of AES GIT well. It seems that symptoms and sensations of the patient owing to prelum abdominale muscles’ involutions and its different parts following intestines that react to capsule moving along gastrointestinal tract, are more expressed during usage of AES GIT with zinc endogenous electrophoresis in comparison to chrome one or active AES GIT 01. Although all the events are easily tolerated by patients without any ghost effect. Warning the patient about ‘slight abdominal and hip muscles jerking, wipe off the suspicion of the patient to these symptoms completely. The suspicion appears when a physician let a patient know about the symptoms. Electrolytes concentration in blood, liver and kidneys’ functions indices, clinical blood and urine analyses, functional batches (Zimnitsky, Nichiporenko, Reberg analyses and others) – all these analyses taken from patients aiming at deeper ghost effect control of AES GIT with endogenous electrophoresis, did not discover any changes influencing on organism functions.

AES GIT with inner electrophoresis exerts good influence on lipid metabolism status of the patients suffering from diabetes. This is expressed in all three capsules. Zinc- and chrome-AES GIT stimulate testosterone concentration in patient blood that while using AES GIT may be useful in stimulating diabetes patient sexual function being arrested or estrogen stimulating. Although it must be noted that in no cases there is no sexual hormones decrease exceeding normal indices. Under the capsule influence there happen sexual function normalization. That also influences on gonadothropin hormones concentration having reverse correlation with sexual hormones concentration in blood.

An expected impact of AES GIT on endocrine function of pancreatic isle apparatus if the conclusions are made according to S-peptide concentration. Although NTI concentration in blood serum increased having correlation with carbohydrate metabolism status. AES GIT impact on the function of isle apparatus might depend on diabetes patient autonomous system status but one may say it for sure after corresponding researches.
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