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5.0 Results :
5.1 Carbohydrate Metabolism :

A couple of independent experiments were performed to find out the effect of various
doses of Selenium treatment on different aspects of carbohydrate metabolism in diabetic mice.

The experimental results of each of the experiment thus described seperately below.

5.1.1 Experiments related to blood sugar :

Experiment 1 : Changes of blood sugar following intraperitoneal injection of

Streptozotocin :

This experiment was done to show the effect of intraperitoneal injection of Streptozotocin
in experimental mice. A group of mice were taken. The average blood sugar was found to be
61mgm%. In the 2nd week Streptozotocin was injected intraperitoneally. After 48 hours the
blood sugar started rising and weekly sugar level was estimated. At the end of 10th week the
sugar level was 245 mgm% on an average. This level was fixed for many months
(Table-1, Fig.1).

Table 1 : Blood Sugar changes following Streptozotocin injection :

Week Blood Sugar Level (mgm%)
Ist 61
2nd Injection Streptozotocin given intraperitoneally
3rd 84
4th 136
5th 179
6th 213
7th 234
8th 238
9th 241
10th 245

From 48 hours onwards the injection, the blood sugar started rising and rose to 4 to 5
times the noraml blood sugar level and remained at that high level for ever. This corroborates

the theory that Streptozotocin produces permanent damage to 3 cells of Islets of Langerhans of
Pancreas.
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Experiment 2 : Effect of Selenium treatment on blood sugar changes : -

This experiment was designed to assess the blood sugar changes induced by Selenium
treatment. A group of 5 mice were taken. Normal sugar level was found to be 60.92 + 4.32
mgm%. Following intraperitoneal injection of Streptozotocin the blood sugar started rising and
after 10 weeks the blood sugar level was 223.10 + 6.85 mgm%. Three seperate groups of
mice were made diabetic by Streptozotocin injection. To the first group Dose 1 of Selenium
was fed and at 10 weeks the blood sugar level dropped to 119.90 + 8.16 mgm%. The second
group having selenium Dose 2 was normoglycaemic at 10 weeks and the blood sugar ranged at
65.20 + 3.51 mgm%. In the third group which were fed with Selenium Dose 3 the blood sugar
level went to 144.70 + 7.14 mgm% (Table-2, Fig. 2).

Table 2 : Blood sugar changes induced by Selenium treatment :

Blood Sugar Content p Value with
Treatment after 10 weeks respect to
Condition (mgm%) . SD normal
Normal adult mice 60.92 +4.32
Diabetic Mice 223.10 + 6.85
Se-Dose - 1 fed diabetic mice 119.90 + 8.16 0.0001
Se-Dose - 2 fed diabetic mice 65.20 +3.51 0.1254
Se-Dose - 3 fed diabetic mice 144.70 +7.14 0.0004

Se Dose 1 = 0.5 micro gm/0.1 ml
Se Dose 2 = 0.05 micro gm/0.1 ml

Se Dose 3 = 0.0005 micro gm/0.1 ml

10 weeks after injection of Streptozotocin the blood sugar level rose to 4 times the
normal value in experimental mice. Oral feeding with 3 different doses of Selenium recorrected

the hyperglycaemia. Dose-2 found to be most effective in producing almost near normal blood
sugar level.

So this Dose 2 i.e., 0.05 micro gm/0.1 ml has been chosen in the subsequent experiments.
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Experiment 3 : Changes of blood sugar following Selenium, Vanadium and Selenium

plus Vanadium feeding :

This experiment was done to compare the normoglycamic effect of Selenium, Vanadium
and the combination of two elements feeding in Streptozotocin induced diabetic mice. 4 groups
of mice were taken. The first group was kept as control. The second group was fed with
Selenium dose 2. The 3rd group was fed with Vanadium. The 4th group was fed with Selenium
and Vanadium. All the animals were made diabetic by Streptozotocin injection in the 2nd week.
In the first group the blood sugar went rising like the experiment 1. In the other 3 groups blood
sugar started rising but gradually fell from 3rd week onwards and by 5th week it was near
84mgm%. In the 6th week Se & V feeding was stopped and the blood sugar started rising and
by 8th week it was 184mgm%. Again refeeding of Se started and the raised blood sugar
started falling and by 10th week it was 94mgm% (Table 3, Fig. 3).

Table 3 : Changes of blood sugar on Selenium and Vandium feeding :

Blood Sugar Content (mgm %)

Treatment
Condition 1st 2nd 3rd 4th 5th  6th 7th 8h 9th 10th
wk wk wk wk wk wk wk wk wk wk
Control 61 T & 136 1P 23 24 238 241 245
Se fed €  Injection 125 Ul 8% B 130 18 106 %
V fed 64 Streptozotocin 141 112 & Feeding  Refeeding
l of Se, V of Se

Se+Vfed & 12 123 & stopped ¥

Se Dose 2 = 0.05 micro gm/0.1 ml

Vanadiumdose = 0.05 micro gm/0.1 mi

Selenium and Vandium both have normoglycaemic action. As our interest was in Se, so
we continued with the Se feeding. The experiments showed that when Se is started it reduced
the raised blood sugar in diabetic mice within weeks. Stoppage of feeding raised the sugar

which again came down when the Se feeding was restarted. So Se is directly related to the
normoglycaemia.
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Experiment 4 : Comparative study of changes of blood sugar on feeding of 3 different

doses of Selenium :

This experiment was designed to compare the normoglycaemic action of 3 different doses
of Selenium. Three groups of mice were taken. To each group one different dose of Selenium
was fed. On the 2nd week Streptozotocin was injected intraperitoneally. The blood sugar
started rising. In the first group with the Selenium Dose-1 the blood sugar rose upto 234
mgm% in the 7th week and from 8th week onwards started normalising but reached only 133
mgm% in the 10th week. In the 2nd group having Selenium Dose-2 the blood sugar rose only
118 mgm% on the next week of injections Streptozotocin but from the subsequent weeks it
started declining and came to normal in the 8th week and remained stationary. In the 3rd group
with Selenium Dose 3 the blood sugar rose upto 240 mgm% in the 7th week and then started
declining only to reach 144 mgm% in the 10th week (Table-4, Fig. 4).

Table 4 : Change of blood sugar on different doses of Se feeding in mice :

Blood Sugar Content (mgm %)

Treatment

Condition 1st 2nd 3rd 4th 5th 6th 7th 8th 9th 10th
wk wk wk wk wk wk  wk wk wk wk

Se Dose-1 (V%) 121 145 187 198 234 189 167 133

feeding

Se Dose-2 o Injection 18 102 A B 72 @ 67 4
feeding Streptozotocin

Se Dose-3 @ l 127 148 185 214 240 1% 18 14
feeding

Se Dose 1 = 0.5 micro gm/0.1 ml
Se Dose 2 = 0.05 micro gm/0.1 ml
Se Dose 3 = 0.0005 micro gm/0.1 ml

All the doses of Selenium have normoglycaemic effect but the Dose-2 i.e., 0.05 micro
gm/0.1 ml has the quickest blood sugar lowering effect. The normoglycaemia continues so long

the Dose of Selenium is fed. So Selenium has an Insulin-mimetic action.
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5.1.2 Experiment related to glucose-6-phosphatase in liver :

Experiment 5 : Changes of Glucose-6-phosphatase in liver on Selenium treatment :

This experiment was designed to estimate the changes of level of liver Glucose-6-
phosphatase with changes of doses of Selenium, fed in diabetic mice. The normal level was
9.33 £ 0.84 micron/litre. With injection of Streptozotocin the level was 13.38 + 1.03 micron/
litre. With feeding of different doses of Selenium the Glucose-6-phosphatase level was reduced.
In Dose-1 fed the amount was 9.91 + 0.89 micron/litre. In Dose-2 it was 7.09 + 1.17 micron/
litre and in Dose-3 fed it was 7.45 + 0.66 micron/litre (Table-5, Fig. 5).

Table 5 : Changes of Glucose-6-phosphatase in liver on Selenium treatment :

Treatment Glucose-6-phosphatase p Value with
condition content in Liver respect to

micron/litre + SD normal

Normal adult mice 11.03 +0.84

Diabetic mice 13.38 +1.03

Se-Dose 1 fed diabetic mice 11.72 + 0.89 0.2451

Se-Dose 2 fed diabetic mice 7.09 +1.17 0.0004

Se-Dose 3 fed diabetic mice 8.81 + 0.66 0.0019.

Se Dose 1 = 0.5 micro gm/0.1 ml
Se Dose 2 = 0.05 micro gm/0.1 ml

Se Dose 3 = 0.0005 micro gm/0.1 mi

The level of Glucose-6-phosphatase was elevated by 21.3% after production of

experimental diabetes in mice and on Selenium treatment the level fell to or below normal of

which Dose 2 was most efficient.
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5.1.3 Experiment related to Glucose-6-phosphate dehydrogenase in liver :

Experiment 6 : Changes of Glucose-6-phosphate dehydrogenase in liver on Selenium

treatment :

This experiment was designed to understand the changes of level of Glucose-6-phosphate
dehydrogenase in liver with respect to feeding of 3 different doses of Selenium in diabetic mice.
The normal level in adult mice was 220.52 + 20.68 microw/litre. In Streptozotocin induced
diabetic mice the level was diminished to 174.62 + 21.23 micron/litre. With oral feeding of
different doses of Selenium the level of glucose-6-phosphate dehydrogenase rose to certain
extent. With Dose-1 it was 186.99 + 15.46 micron/litre. In Dose-2 the level increased to
210.48 + 22.59 micron/litre. In Dose-3 the level was 185.56 £ 15.67 micron/litre (Table-6,
Fig. 6).

Table 6 : Changes of Glucose-6-phosphate dehydrogenase in liver on Selenium

treatment :

Treatment Glucose-6-phosphate p Value with
condition dehydrogenase respect to
content in Liver normal
micron/litre + SD

Normal adult mice 220.52 +20.68

Diabetic mice 174.62 +21.23

Se-Dose 1 fed diabetic mice 186.99 + 15.46 0.0439

Se-Dose 2 fed diabetic mice 210.48 +22.59 0.5365

Se-Dose 3 fed diabetic mice 185.56 +15.67 0.0385

Se Dose 1 = 0.5 micro gm/0.1 ml
Se Dose 2 = 0.05 micro gm/0.1 ml

Se Dose 3 = 0.0005 micro gm/0.1 ml

The level of Glucose-6-phosphate dehydrogenase was diminished by 20.8 % in diabetic

mice and on Selenium treatment the level increased. In Dose-2 feeding group the level was
almost near normal.
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5.1.4 Experiment related to Pyruvic acid in liver :
Experiment 7 : Changes of Pyruvic acid in liver on Selenium treatment :

This experiment was done to relate the changes of Pyruvic acid in liver with changes of
amount of Selenium feeding in Streptozotocin induced diabetic mice. The normal Pyruvic acid
in liver was 0.19 £ 0.06 mgm/ml. With induction of diabetes the Pyruvic acid level went down
to 0.04 £ 0.03 mgm/ml. On feeding of 3 different doses of selenium the Pyruvic acid level rose
as 0.06 + 0.03 mgm/ml in Dose-1, 0.13 + 0.09 mgm/ml in Dose-2 and 0.10 + 0.08 mgm/ml in
Dose-3 (Table-7, Fig. 7).

Table 7 : Changes of Pyruvic acid in liver on Selenium treatment :

Treatment Pyruvic acid level p Value with
Condition in Liver respect to
mgm/ml + SD normal
Normal adult mice 0.19 + 0.06
Diabetic mice 0.04 + 0.03
Se-Dose 1 fed diabetic mice 0.06 + 0.03 0.0060
Se-Dose 2 fed diabetic mice 0.13 +0.09 0.2492
Se-Dose 3 fed diabetic mice 0.10 +0.08 0.0836

Se Dose 1 = 0.5 micro gm/0.1 ml
Se Dose 2 =0.05 micro gm/0.1 ml

Se Dose 3 =0.0005 micro gm/0.1 mi

The level of Pyruvic acid in liver was decreased to 78.9% in Streptozotocin induced
diabetic mice. On Selenium treatment the level rose and in Dose-2 feeding the Pyruvic acid

level was almost near normal.
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5.1.5 Experiment related to Glycogen in liver :
Experiment 8 : Changes of Glycogen in liver on Selenium treatment :

This experiment was designed to show the changes in liver Glycogen with changes in
different doses of Selenium feeding in diabetic mice. The normal Glycogen level in liver was
464.23 + 72.45 microgm/ml. The level fell to 332.16 + 61.30 microgm/ml in Streptozotocin
induced diabetic mice. On Selenium feeding the glycogen amount rose. In Dose-1 fed mice the
amount was 343,17 + 62.11 microgm/ml, in Dose-2 fed mice the Glycogen level was 418.84
+75.70 microgm/ml and in Dose-3 fed mice the Glycogen content of liver was 357.94 + 65.79
microgm/ml (Table-8, Fig. 8).

Table 8 : Changes of Glycogen in liver on Selenium treatment :

Treatment Glycogen level p Value with
Condition in Liver respect to
microgm/ml + SD normal
Normal adult mice 464.23 + 72.45
Diabetic mice 332.16 +61.30
Se-Dose 1 fed diabetic mice 343.17 +62.11 0.0451
Se-Dose 2 fed diabetic mice 418.84 + 75.70 0.4196
Se-Dose 3 fed diabetic mice 357.94 + 65.79 0.0733

Se Dose 1 = 0.5 micro gm/0.1 ml
Se Dose 2 = 0.05 micro gm/0.1 ml

Se Dose 3 = 0.0005 micro gm/0.1 ml

The level of Glycogen in liver was decreased to 28.4 % in experimentally induced diabetic

mice. On Selenium treatment the level of glycogen gradually recovered. Dose-2 was most

efficient in raising the level.
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5.1.6 Experiments related to Lactic acid :
5.1.6.1 Blood :
Experiment 9 : Changes of Lactic acid in blood on Selenium treatment :

This experiment was the first group of experiment where attempt was made to know the
changes of Lactic acid level in blood following changes of doses of Selenium in Streptozotocin
induced diabetic mice. The normal level in adult mice was 87.52 + 3.66 mgm%. With induction
of diabetes the level rose to 136.14 + 3.36 mgm%. In Selenium Dose-1 fed animals the level of
Lactic acid in blood was 101.59 + 2.68 mgm%. In Dose-2 fed mice the level was 72.24 +
2.97 mgm% and in Dose-3 fed mice the Lactic acid content was 91.73 + 4.12 mgm%
(Table-9, Fig. 9).

Table 9 : Changes of Lactic acid in blood on Selenium treatment :

Treatment Lactic acid level p Value with
condition in Blood respect to

mgm% + SD normal

Normal adult mice 87.52 + 3.66

Diabetic mice 136.14 +3.36

Se-Dose 1 fed diabetic mice 101.59 + 2.68 0.0002

Se-Dose 2 fed diabetic mice 72.24 +2.97 0.0001

Se-Dose 3 fed diabetic mice 91.73 +4.12 0.1267

Se Dose 1 = 0.5 micro gm/0.1 ml
Se Dose 2 = 0.05 micro gm/0.1 ml

Se Dose 3 = 0.0005 micro gm/0.1 ml

The level of Lactic acid in blood rose to 55.5% in diabetic mice with respect to normal
animal. The level fell with Selenium treatment. In Dose-2 fed mice the level was almost the

normal control value.
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5.1.6.2 Tissue :
Experiment 10 : Changes of Lactic acid in heart on Selenium treatment :

This experiment was part of the experiments to know the changes of Lactic acid in tissues
following changes of Selenium doses in Streptozotocin induced diabetic mice. The normal level
in adult mice heart was 101.38 +2.49 mgm%. The level in experimentally induced diabetic
mice heart was 101.38 + 2.38 mgm%. In Selenium fed diabetic mice in 3 different doses
namely Dose-1, Dose-2 and Dose-3, the level of Lactic acid in heart were 101.38 + 1.58
mgm%, 101.38 +2.16 mgm% and 101.38 £ 1.79 mgm% respectively (Table-10, Fig. 10).

Table 10 : Changes of Lactic acid in heart on Selenium treatment :

Treatment Lactic acid level p Value with
condition in Heart respect to
mgm% + SD normal

Normal adult mice 101.38 + 2.49

Diabetic mice 101.38 +2.38

Se-Dose 1 fed diabetic mice 101.38 +1.58 1.0
Se-Dose 2 fed diabetic mice 101.38 + 2,16 1.0
Se-Dose 3 fed diabetic mice 101.38 +1.79 1.0

Se Dose 1 = 0.5 micro gm/0.1 ml
Se Dose 2 =0.05 micro gm/0.1 ml

Se Dose 3 = 0.0005 micro gm/0.1 ml

The experiment showed that diabetes has no effect on the Lactic acid level in heart. Also

the feeding of different doses of Selenium produced nil effect on the level of Lactic acid in
heart.
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Experiment 11 : Changes of Lactic acid in muscle on Selenium treatment :

This experiment was the second experiment to understand the changes of Lactic acid in
tissues following changes of Selenium doses in experimentally induced diabetic mice. The normal
Lactic acid level in muscle was 97.60 + 3.40 mgm%. The level of Lactic acid in the muscle of
Streptozotocin induced diabetic mice fell to 58.22 £ 4.54 mgm%. With Selenium feeding the
level of Lactic acid in muscle rose. In Dose-1 fed the level was 67.17 £ 5.16 mgm%, in
Dose-2 fed 85.74 + 7.19 mgm% and in Dose-3 fed it was 70.93 + 4.08 mgm% (Table-11,
Fig.11).

Table 11 : Changes of Lactic acid in muscle on Selenium treatment :

Treatment Lactic acid level p Value with
condition in muscle respect to
mgm% + SD normal
Normal adult mice 97.60 + 3.40
Diabetic mice 58.22 + 4.54
Se-Dose 1 fed diabetic mice 67.17 +5.16 0.0000
Se-Dose 2 fed diabetic mice 85.74 +7.19 0.0374
Se-Dose 3 fed diabetic mice 70.93 + 4,08 0.0000

Se Dose 1 = 0.5 micro gm/0.1 ml
Se Dose 2 = 0.05 micro gm/0.1 ml

Se Dose 3 = 0.0005 micro gm/0.1 ml

The experiment showed that there was 40.3% diminution in the level of Lactic acid in
muscle in diabetic mice. The feeding of Selenium increased the level of which Dose-2 rose to

highest level of Lactic acid.
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Experiment 12 : Changes of Lactic acid in liver on Selenium treatment :

This experiment was the last experiment to know the changes of Lactic acid in tissues
following changes of Selenium doses in Streptozotocin induced diabetic mice. In normal adult
mice liver the level of Lactic acid was 77.77 + 2.17 mgm%. In diabetic mice the level of Lactic
acid in liver was 49.96 + 3.26 mgm%. In Dose-1 Selenium fed the level rose to 62.08 + 3.26
mgm%. In Dose-2 fed the level was 74.14 + 1.94 mgm% and in Dose-3 fed the level was
67.05 +2.63 mgm% (Table-12, Fig. 12).

Table 12 : Changes of Lactic acid in liver on Selenium treatment :

Treatment Lactic acid level p Value with
condition in liver respect to
mgm% = SD normal
Normal adult mice 77.77 +2.17
Diabetic mice 49.96 + 3,26
Se-Dose 1 fed diabetic mice 62.08 + 3.26 0.0000
Se-Dose 2 fed diabetic mice 74.14 + 1.94 0.0239
Se-Dose 3 fed diabetic mice 67.05 + 2.63 0.0001

Se Dose 1 =0.5 micro gm/0.1 ml
Se Dose 2 = 0.05 micro gm/0.1 ml

Se Dose 3 = 0.0005 micro gm/0.1 mi

The level of Lactic acid in liver fell by 35.8% in diabetic mice. The level rose to almost

normal in Dose-2 fed diabetic mice.
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5.1.7 Experiment related to Succinic dehydrogenase in liver :
Experiment 13 : Changes of Succinic dehydrogenase in liver on Selenium treatment :

This experiment was designed to note the changes of succinic dehydrogenase in liver
with changes of doses of Selenium in Streptozotocin induced diabetic mice. All the values are
expressed in multiples of 10 micromoles of Indophenol reduced/microgm of protein. The
normal value in adult mice was 6.18 + 0.42. In diabetic mice it was 7.78 + 1.22. In Selenium
Dose-1 fed mice the level of Succinic dehydrogenase in liver was 7.23 £ 0.59. In Dose-2 it
was 6.64 £ 0.37 and in Dose-3 it was 6.97 + 0.55 (Table-13, Fig. 13).

Table 13 : Changes of Succinic dehydrogenase in liver on Selenium treatment :

Succinic dehydrogenase
Treatment level in liver in multiple of + SD p Value with
condition 10 micromoles of Indophenol respect to
reduced/microgm of protein normal

Normal adult mice 6.18 +0.42
Diabetic mice 7.78 +1.22
Se-Dose 1 fed diabetic mice 7.23 + 0.59 0.0140
Se-Dose 2 fed diabetic mice 6.64 + 0.37 0.1059
Se-Dose 3 fed diabetic mice 6.97 + 0.55 0.0343

Se Dose 1 = 0.5 micro gm/0.1 ml
Se Dose 2 =0.05 micro gm/0.1 ml

Se Dose 3 =0.0005 micro gm/0.1 ml

The level of Succinic dehydrogenase in liver was increased by 25.9% in diabetic mice.

Following Selenium treatment the level fell. With Dose-2 fed mice the level came almost to

normal.
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5.1.8 Experiment related to Lactate dehydrogenase in serum :
Experiment 14 : Changes of Lactate dehydrogenase in serum on Selenium treatment :

This experiment was designed to estimate the changes of Lactate dehydrogenase in serum
of diabetic mice on changes of doses of Selenium feeding with respect to Selenium feeding in
normal mice. In Dose-1 experiment both the normal group and the experimentally induced
diabetic group were fed with 0.5 microgm/0.1 ml of Selenium. Changes were assayed at 2nd,
7th, 14th and 60th day. Similarly in Dose-2 experiment the amount of Selenium fed to both
normal and diabetic group were 0.05 microgim/0.1 ml. In the 3rd group of experiments Selenium
Dose-3 were fed to both normal and diabetic groups. The estimations were made at 2nd, 7th,

14th and 60th day as Dose-1 experiments. Following are the results (Table-14, Fig. 14).

Table 14 : Changes of lactate dehydrogenase in serum on Selenium treatment :

Lactate dehydrogenase level in serum

Treatment
. on different days in International unit
condition
2nd day 7th day 14thday 60th day
Normal - 1220
Diabetic - 1460
N
Se-Dose 1 : ormal 1260 1470 3400 6200
Diabetic 2500 2900 7800 12,000
N
Se-Dose 2 - ormal 1040 1200 4240 5200
Diabetic 2080 2400 5120 10,000
Se-Dose 3 - Normal 1030 1180 3400 4800
Diabetic 1060 2400 5300 9500

Se Dose 1 = 0.5 micro gm/0.1 ml
Se Dose 2 = 0.05 micro gm/0.1 ml

Se Dose 3 =0.0005 micro gm/0.1 ml

The table shows that the value in diabetic group becomes almost double the normal level.
Only in 14th day of Dose-2 and Dose-3 the values raised less than the double.
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5.2 Lipid Metabolism :

A couple of independent experiments were performed to find out the effect of various
doses of Selenium treatment on different aspects of lipid metabolism in diabetic mice. The

experimental results of each of the experiment thus described seperately below.

5.2.1 Experiments related to blood cholesterol :
Experiment 15 : Changes of blood cholesterol on Selenium treatment :

This experiment was done to asses the changes of blood cholesterol in experimentally
induced diabetic mice with changes of doses of Selenium. In the normal adult mice the level of
blood cholesterol was 86.97 +2.82 mgm%. In Streptozotocin induced diabetic mice the level
was 103.47 + 2.53 mgm%. In Selenium Dose-1 fed group the level fell to 97.79 + 2.94
mgm%. In Dose-2 fed group the level fell even further to become 84.28 + 2.04 mgm%. In the
Dose-3 fed group the level was 91.95 +2.35 mgm% (Table-15, Fig. 15).

Table 15 : Changes of blood cholesterol on Selenium treatment :

Treatment Blood cholesterol level p Value with
Condition mgm% + SD respect to normal
Normal adult mice 86.97 +2.82
Diabetic mice 103.47 +2.53
Se-Dose 1 fed diabetic mice 97.79 +2.94 0.0003
Se-Dose 2 fed diabetic mice 84.28 +2.04 0.1251
Se-Dose 3 fed diabetic mice 91.95 +2.35 0.0166

Se Dose 1 =0.5 micro gm/0.1 ml
Se Dose 2 = 0.05 micro gm/0.1 ml

Se Dose 3 = 0.0005 micro gm/0.1 ml

The blood cholesterol level rose to 18.9% in diabetic mice in comparison to normal

mice. With Selenium treatment the level fell. In Dose-2 fed group the level came to normal

level.
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5.2.2 Experiment related to Serum lipoproteins :
5.2.2.1 LDL:
Experiment 16 : Changes of Serum LDL level on Selenium treatment :

This experiment was done to know the changes of serum LDL level with changes of
doses of Selenium in Streptozotocin induced diabetic mice. The normal serum LDL level was
28 + 3.16 mgm%. With induction of diabetes the level rose to 61.25 +4.79 mgm?%. In Dose-
1 fed animals the dose fell to 43.6 + 3.36 mgm%. In Dose-2 fed mice the dose was 31.2 +
2.28 mgm% and in Dose-3 fed mice group the level of serum LDL was 39.2 + 2.28 mgm%.
(Table-16, Fig. 16).

Table 16 : Changes of Serum LDL level on Selenium treatment :

Treatment Serum LDL level p Value with
Condition mgm% + SD respect to normal
Normal adult mice 28 +3.16
Diabetic mice 61.25 +4.79
Se-Dose 1 fed diabetic mice 43.6 +3.36 0.0001
Se-Dose 2 fed diabetic mice 31.2 +2.28 0.1075
Se-Dose 3 fed diabetic mice 39.2 +2.28 0.0003

Se Dose 1 = 0.5 micro gm/0.1 ml
Se Dose 2 = 0.05 micro gm/0.1 ml

Se Dose 3 = 0.0005 micro gm/0.1 ml

The level of Srum LDL rose more than twice the normal value in experimentally induced
diabetic mice. With Selenium feeding the LDL level gradually came down. In Dose-2 fed animals
the LDL level reached almost normal level.
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5.2.2.2 VLDL:
Experiment 17 : Changes of Serum VLDL level on Selenium treatment :

The experiment was done to know the changes of serum VLDL level with changes of
Selenium doses in diabetic mice. The value in normal adult mice was 28.8 +2.59 mgm%. With
induction of diabetes by intraperitoneal injection of Streptozotocin the level rose to 41.6 +
3.78 mgm%. In Dose-1 fed animals the level of VLDL was 35.4 £ 2.30 mgm%. In Dose-2 fed
mice the level was 30.2 + 2.68 mgm% and in Dose-3 fed mice the level was 33.4 £ 3.36
mgm% (Table-17, Fig. 17).

Table 17 : Changes of Serum VLDL level on selenium treatment :

Treatment Serum VLDL level p Value with
Condition mgm% + SD  respect to normal
Normal adult mice 28.8 +2.59
Diabetic mice 41.6 +3.78
Se-Dose 1 fed diabetic mice 35.4 +2.30 0.0028
Se-Dose 2 fed diabetic mice 30.2 + 2.68 0.4255
Se-Dose 3 fed diabetic mice 334 + 3.36 0.0435

Se Dose 1 = 0.5 micro gm/0.1 ml
Se Dose 2 = 0.05 micro gm/0.1 ml

Se Dose 3 = 0.0005 micro gm/0.1 ml

The Serum VLDL level rose 44.4% than the normal value with production of diabetes.
With Selenium treatment the level of VLDL fell and in Dose-2 fed animals the level was almost
normal,
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5.2.2.3 HDL:

Experiment 18 : Changes of Serum HDL level on Selenium treatment :

This experiment was done to assess the changes of Serum HDL level on changing the 3

different doses of Selenium in experimentally induced diabetic mice. The normal HDL level in

adult mice was 53.8 + 1.79 mgm%. In diabetic mice the level fell to 26 + 3.54 mgm%. In

Dose-1 Selenium fed mice the level was 38.2 + 2.77 mgm%. In Dose-2 the level was 51.8 £

2.39 mgm% and in Dose-3 the level was 46 + 1.22 mgm% (Table-18, Fig. 18).

Table 18 : Changes of Serum HDL level on Selenium treatment :

Treatment Serum HDL level p Value with
Condition mgm% + SD respect to normal
Normal adult mice 53.8 +1.79
Diabetic mice 26 + 3.54
Se-Dose 1 fed diabetic mice 38.2 +=2.77 0.0000
Se-Dose 2 fed diabetic mice 51.8 +2.39 0.1752
Se-Dose 3 fed diabetic mice 46 +1.22 0.0001

Se Dose 1 = 0.5 micro gm/0.1 ml
Se Dose 2 = 0.05 micro gm/0.1 mi

Se Dose 3 = 0.0005 micro gm/0.1 ml

The level of Serum HDL was halved by induction of diabetes. With Selenium treatment

the level rose and in Dose-2 fed animals the level approched near normal value.
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5.2.3 Experiments related to triglyceride :

5.2.3.1 Serum:

Experiment 19 : Changes of Serum triglyceride level on Selenium treatment :

This experiment was done to understand the changes of serum triglyceride level in diabetic

mice on changing the doses of Selenium. The normal level in adult mice was 200 + 14.14

mgm%. The level rose to 1425 + 64.55 mgm% in Streptozotocin induced diabetic mice. With
Selenium feeding the level started falling. In Dose-1 the level was 917.5 £ 66.52 mgm% and in
Dose-2 the level was 450 + 34,64 mgm% and in Dose-3 the level of serum triglyceride was

657.5 + 80.98 mgm% (Table-19, Fig. 19).

Table 19 : Changes of Serum triglyceride level on Selenium treatment :

Treatment Serum triglyceride level p Value with
Condition mgm% + SD respect to normal
Normal adult mice 200 + 14.14
Diabetic mice 1425 + 64.55
Se-Dose 1 fed diabetic mice 917.5 + 66.52 0.0001
Se-Dose 2 fed diabetic mice 450 * 34.64 0.0002
Se-Dose 3 fed diabetic mice 657.5 + 80.98 0.0012

Se Dose 1 =0.5 micro gm/0.1 ml
Se Dose 2 = 0.05 micro gm/0.1 ml

Se Dose 3 =0.0005 micro gm/0.1 ml

The level of Serum triglyceride was increased by 7 times in diabetic mice. Selenium

feeding lowered the level and Dose-2 was the most effective in reducing the level of serum

triglyceride.
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5.2.3.2 Liver:

Experiment 20 : Changes of liver triglyceride level on Selenium treatment :

This experiment was done to evaluate the changes of liver triglyceride level in

Streptozotocin induced diabetic mice with changes of doses of Selenium. The normal value
was 810 +41.63 mgm%. With induction of diabetes the level fell to 115 +19.15 mgm%. With
Selenium feeding the level rose. In Dose-1 fed mice the level was 522.5 + 33.04 mgm%. In

Dose-2 fed mice the level was 717.5 +23.63 mgm% and in Dose-3 fed mice the level was 630

+35.59 mgm% (Table-20, Fig. 20).

Table 20 : Changes of liver triglyceride level on Selenium treatment :

Treatment Liver triglyceride level p Value with
Condition mgm% + SD  respect to normal
Normal adult mice 810 +41.63
Diabetic mice 115 +19.15
Se-Dose 1 fed diabetic mice 522.5 +33.04 0.0001
Se-Dose 2 fed diabetic mice 717.5 +23.63 0.0130
Se-Dose 3 fed diabetic mice 630 + 35.59 0.0007

Se Dose 1 = 0.5 micro gm/0.1 ml
Se Dose 2 = 0.05 micro gm/0.1 ml

Se Dose 3 = 0.0005 micro gm/0.1 ml

The level of liver triglyceride was diminished by 7 times on induction of diabetes. With
Selenium treatment the level started rising and in Dose-2 fed animals the level of liver triglyceride

reached almost normal level.
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5.2.3.3 Vanadium and Selenium treatment :

Experiment 21 : Changes of serum triglyceride level on Vanadium and Selenium

feeding :

This experiment was designed to understand the changes of serum triglyceride level on
Vanadium and Selenium feeding in Streptozotocin induced diabetic mice. The normal serum
triglyceride level in adult mice was 200 + 15.81 mgm%. The level in mice fed with Vanadium
was 101 £ 7.42 mgm%. Vanadium was fed to a group of mice made diabetic by injection
Streptozotocin. The level of serum triglyceride was 2190 + 151.66 mgm%. Selenium was fed
to normal and diabetic mice. The levels were 99 +7.42 and 386 + 25.10 mgm% respectively.
Similarly to another two groups of normal and diabetic mice both Vanadium and Selenium were
fed. The levels of serum triglyceride were 100 + 7.91 and 900 + 79.06 mgm% respectively
(Table-21, Fig. 21).

Table 21 : Changes of serum triglyceride level on Vanadium and Selenium feeding :

Treatment Serum triglyceride level p Value with
Condition mgm% + SD respect to normal
Normal adult mice 200 + 15.81
N +
Vanadium Fed ormal 101 7.42 0.00002
Diabetic 2190 +151.66 0.00001
Selenium Fed : Normal 99 + 7.42 0.00002
Diabetic 386 +25.10 0.00000
Vanadium & Normal 100 +7.91 0.00002
SeleniumFed ~ Diabetic 900 £79.06  0.00002
Se Dose 2 = 0.05 micro gm/0.1 ml

Vanadium dose

0.05 micro gm/0.1 ml

This experiment shows that in 3 groups of Vanadium, Selenium and Vanadium & Selenium
fed normal mice the serum triglyceride level falls to halfthe normal level. But in diabetic groups
Vanadium alone failed to reduce the triglyceride level. Selenium alone with Dose-2 is most

effective in reducing the level. Also in the Vanadium and Selenium fed group the level is not
satisfactorily reduced.

So Selenium Dose-2 is more effective insulin mimetic agent than Vanadium in respect to
lowering of serum triglyceride level.
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5.2.4 Experiment related to HMG-CoA reductase activity in liver :

Experiment 22 : Changes of HMG-CoA reductase activity in liver on Selenium

treatment :

This experiment was done to assess the changes of HMG-CoA reductase activity in liver
in experimentally induced diabetic mice with changes of doses of Selenium feeding. The values
were expressed as activity in p moles/min/mgm of protein. The activity in normal adult mice
was 123 +5.29. The activity fell to 95 + 4.47 in diabetic mice. In Selenium Dose-1 fed mice
the activity was 100 + 5.83. In Dose-2 fed animals the activity was 116.4 + 6.39 and in
Dose-3 fed mice the acitvity was 108.4 + 6.54 (Table-22, Fig. 22).

Table 22 : Changes of HMG-CoA reductase activity in liver on Selenium treatment :

Liver triglyceride level p Value with
Treatment
Activitvi
Condition ctivity in p moles/ £ SD respect to
min/mgm of protein normal
Normal adult mice 123 +5.29
Diabetic mice 95 + 4.47
Se-Dose 1 fed diabetic mice 100 +5.83 0.0002
Se-Dose 2 fed diabetic mice 116.4 + 6.39 0.1144
Se-Dose 3 fed diabetic mice 108.4 + 6.54 0.0051

Se Dose 1 =0.5 micro gm/0.1 ml
Se Dose 2 = 0.05 micro gm/0.1 ml

Se Dose 3 = 0.0005 micro gm/0.1 mi

The activity of HMG-CoA reductase in liver was reduced by 22.8% in diabetic mice.

With Selenium feeding the activity started rising. In Dose-2 fed animals the activity neared the
normal activity.
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