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CHAPYER V

RESULTS




CHAPTER V

RBESULTS

Results have been analysed by Student's* 't' test.
has been -
In experiment 1, comparisoanade between {i) normal group
and other groups Kii) diet group and drug treated groups and
(iii) tolbutamide group and other drug treated groups. In
experiment 2 and 3, results have been compared independently
in each set., Control group has been compared with insulin

and tolbutamide group. Comparison of insulin group with

tolbutamide group has also been done in each set,

Experiment 1 ¢

Mean age, weight, income, haemoglobin level, blood
pressure, number of smokers and incidence of cardiovascular

diseage in each group are shown in Table 1.

Mean age in all groups varied from 41.8 to 47.6 years
and mean weight from 128.3 1lbs. to 147.1 1lbs, Mean income
rer month varied from Rs.229 to Rs.383. Mean haemoglobin level
and blood pressure did not vary much and were found to be

within normal limitse.

*Results were checked on a TDC-12 Computer at Gujarat State
Fertilizers Co.Ltd., Barods, Indda, 'T'i tables were referred
from 'Statistical Methods' by George W. Snebecar, published by

Allied Pacific Pvt, Ltd. (Indian edition, 1961).
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Patients taking chlorpropamide, combination ef
chlorpropamide and phenforﬁin and freshly detected
diabetic patients had lesser proportion of smokers
than diet controlled, tolbutamide and phenformin
;;aup treated, Percentage of patients who developed
heart disease after'drug treatment seemed to be
lesser in diet controlled diabetics as compared to

groups taking tolbutamide; chlorpropamide, phenformin

and combination of phenformin and chlorpwopamides

Table 2 shows mean fasting blood sugar
level, serum cholesterol, serum triglycerides and
serum phospholipid levels., Mean fasting blood
sﬁgar of all the groups ranged from 86.5 te 168,4
mg/100 ml of blood. Except for the freshly diagnosed

group, blood sugar level was within normal limits,

Serum phospholipid levels were significantly
higher in case of vhenformin group and group taking
combination of phenformin and chlorpropamide
(P < 0,05 and P <.0,005 respectively) then normal
group. As shown in Table 3, other comparisoms did
not show significant difference in serum phospho=-

lipid levels,
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Serum triglyceride levels differed
markedly in some of the groups (fig. 2). When
compared with normel group, freshly detected group
showed significantly higher level of serum trigly-
cerides (P < 0,05)es Similarly, tolbutamide group
showed highly significant difference in trigly=
ceride lévels when coﬁpared with the normal group
(P < 0,01), Chlorpropamide group and group taking
combination of phenformin and chlorpropamide also
showed statistically significant difference when
compared with normal group (P < 0.01)e Diet
controlled group and pvhenformin group 4did not show
any significant difference in serum triglycerides

when compared with normal group.

When compared with diet cont:olled ETOoUD .,
tolbutamide and chlorpropamide group showed signie
ficantly higher levels of serum triglycerides than
the diet controlled group (P < 0001 and P < 0,001
respec%ively)s Group taking combination of chlore
propamide and phenformin also showed highexr levels
of serum triglycerides than the diet controlled
group (P < 0,001), However, phenformin group did not
show significant difference in serum triglyceride

levels as compared to diet controlled groups
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When compared with tolbutamide group,
phenformin group showed significantly lower levels
of triglycerides (E*<-OQOEﬁ).Where§s combination
group and chlorpr;pamide group did not show any

difference statisticailyg

As regards to the serum cholesferol level
(figo2)s freshly detected patients and tolbutamide
treated patients showed significantly higher cholese
terol as compared to normal group (P < 0,001 and
P < 0,005 respectively). Other groups did not show
significanﬁ difference when compared with the normal

ST0UDe

When compared with diet controlled group,
tolbutamide group showed significantly higher serum
~cholesterol levels (P < 0,001) whereas patients taking
chlorpropamide, phenformin and combination of the twe
did not show any statistically significant difference

when compared with diet controlled groups

As shown in table 2 and 3, tolbutamide group
showed significantly higher cholesterol levels as
compared to phenformin group (P < 0,001)s Chlorpro.

pamide group did nrot show significamnt difference when
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compared with tolbutemide group. Combination
group \group VII) showed no significant difference

when compared with tolbutamide groupe.

Figures 3,4 and 5 show lipoprotein patterns
on cellogel strips. Table 4 dhdicates lipoprotein
pattern as well as percentage of type II and IV
patients #&n each group. It may be noted that type
IT and type IV were found to be more common in
diabetes as a whole. Diet group had lesser number of
abnormal cases as compared to sulfonylurea groups.
None of the abnormal patterns were found in rhenformin
group. However, freshly detected tolbutamide group
and group receiving combination of chlorpropamide
and rhenformin showed higher incidence of type II
abnormality. Combination group alsc showed 25 percent

cases of type IV.

As shown in Table 5, lipoproteins {expressed as
percentage of peak area) were significantly higher
as compared to normal group except that phenformin
group did not show significant differences in alpha
and pre-beta lipoproteinm levels as compared to

normal g£roup.
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Experiment 2 :

A1l results were statistically analysed using
studentis *t' test. It may be noted that because of
high biélogicél variation and smell number of animals
in each group with comparatively short periods of
treatment, it was difficult +o produce pronounced
eftect and observe statistically- significant difference
for each parameter. However, there was distant
difference in tissue lipid patterns in response to
insulin/tolbutamide treatment, These were remarkably
diffevent from control. Attempt has been made to
compare treatment groups with control: The differences

between the treatment groups have also been studied,

table 6 shows initial body weights, final body
welghts and mean weight gain of the rabbits. It can
be well observed that there was no noticeable difference
in the net gain in weight of the animals subjected to

either of the treatment (insulin/tolbutamide).

/

Table 7 shows mean blood sugar, serum
cholesterol and phospholipid levels of rabbits at
0 week and 13th week (final level), It can be noted

i

that blood sugar concentration did not show significant
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change in either insulin or tolbutamide group in
- 4
set *A' (without cholesterol) and set 'BY (with

cholesterol) throughout the experimenﬁalﬁperiéde

Final serum cholesterol levels did difter
from the initial levels between thg various groups
in set 'A', Group II (insulin treated) showed
signifiéant decrease §£ the egd of experiments
(P <.0,025) whereas group III (teibutamide ﬁreated)
" showed significant increase in serum cholesterol
(P <LO?005)3 In set 'B', a2ll the groups showed
significan%ly higher ;hélesterol levels at the end
of experiment as compared to their corresponding

initial levels in all cases \P-<.OGOO1)0

As shown in tables 7 and 8; serum phospho-
lipids increawed to a very significant extent at the
‘end of experimental peried in all the groups except control
groupe. 'P!' values are given in table 8, However, it
may be notéd that the difference between initisl and
final levelw of serum phospholipids was more pronoulw

ced in case of group III and group V (P < 0,001).

Table 9 shows mean blood sugar, serum

proteins, serum cholesterol, phospholipids and
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triglyceride levels at the end of experimental periods
Group II and group ILI showed significantly lower
levels of blood sugar than group I (P < 0,05 and

P < 0,01) respectively (Table 10).

No significant difference was found in £inal
blood sugar levels of the other groups, Serum protein
levels also showed no significant difference between
all the groups. Serum cholestero} levels were signie
ficantly higher in group III i,e. tolbutamide group
(P <. 0.001)s Group IIXI also showed significantly

higher level of cholesterol than group II (P < 0,001).

In set 'B'y group V showed significantly higher
cholesterol levélé than group IV (P < 0,005) and

group VI (P <.0,005).

As regards serum phospholipild levels, group
IT (insulin group) hggxéignificantly higher phospho-
1lipid levels than the control group (P < 0,005).
Group III had significantly higher phospholipid levels
than the control group (P <. 0,001). Group III also
showed significantly higher level of phospholipids
when compared with group II (P <0.001). In set 'Bt,

group V had significantly higher phospholipid levels
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than group IV (conmtrol) (P < 0.001). Group VI
{cholesterol + tolbutamide) showed significantly
higher levels as compared to group IV kcontrol)

’ ' S‘m;-re‘d
(P< 0,05), Group V {(Insulin + choles*terol)/‘\signif
ficantly higher levels of serum phosgpholipids than
group VI (P < 0,005)s Serum triglyceride levels were

not found te differ significantly in any of the groups

when compared with control group.

Table 11 shows weight of the liver, total
fat, total and free cholesterol, phospholipids and
triglycerides: There was no significant difference in
liver weights in all the groups (both the sets) when
compared to their controls except group II (Table 12).
In group II, liver weight was éignificantly higher

than group I (P< 0,05).

There was no change in the t;tal lipids. of
the liver excecept for éroup IT which showed signifie-
cantly higher total lipids as compared to group I
(P < 0,025)s Free cholesterol in liver was signifi~
cantly higher in group III as compared to group I
(P < 0,025). Similar trend was observed in set 'Bf where
free cholesterol level of group VI was higher th&n—

group IV and V (P < 0,001 and P < 0,025) respectively.
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[

As regards the total cholesterol content,
there was no significant difference in the total
cholesterol levels of set 'A', In set 'B' also,
no sgtatistically significant difference wés found in
liver total cholesterol levels of insulin as well as
the tolbutamide group when compared with control

group - lgroup IV).

i

Liver phospholipid levels were not found to
be significantly different in any of the groups in

both the sets of experiments (Table 12).

Table 13 shows lipid composition of aorta,
Total lipid levels in morta in insulin group (group II)
are significently higher than that of control group
(P < 0,05) whereas tolbutamide group (group III) did
ﬁot’show statistically significant ditference when
compared with control. In set 'B', no statistically
significant difference wés founé in any of the groups

{(Table 14).

It may be noted that in case of total
cholesterol level of aorta, insulin group (group II)
showed statistically significant difference as

compared to group I i\e@ ccontrol group (P <.OQO1),
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Tolbutamide group did not show statistically
significant difference as compared to group Il
In set '"B' no statistically significant difference

was found in any of +the groups.

Results of histopathological examination :

The control group did not produce any lesions

in the sorta or heart nor in liver or kidney (fig.6).

The rabbits treated with insulin alone did
not show any evidence of lesions in heart, aorta,
kidney and liver except in one rabbit which showed

chronic glomerulosclerosis in the kidney.

The group of tolbutamide treated fabbits did
not show any significant lesion in the heart or aorta.
In two rabbits, there was evidence of fatty infiltraw
tion in the liver as well as kidney.- The lesions were
suggestive of & lipemic state but without affection

of bloocd vessels,

The lesions of only cholesterol treated
group showed evidence of fatty infiltration of liver,
The kidneys and heart did not show any noticeable
lesions. Aorta showed presence of plagues distributed

mainly in the arch of the aorta and ascending =aortas
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Plagues were not ulcerated and the lesions fell

. -+
in grade one s

The group treated with insulin and cholesterol
showed fatty infiltration of the liver and myocardium,
The aorta had atherosclerotic lesions of ++ sevérity
t0 ++++ severity. The atheromatous plagues shewed
evidence of iLipid infiltration and hyalinization
which means that the plaquer was ulcerated amnd fibre
wvas deposited and latexr hyalinized., Kidney showed

no changes (fig,. 7,8,9)e

Group receiving tolbutamide and cholesterol
showed extensive fatty infiltration, some necrosis
and periportal lymphocytic infiltration in the liver.
The kidneys were normal. The atheromatous lesion in
the aorta consisted of plagques which were distributed
throughout the aorta, Lesion belonged to gra&e II
(++)e Intimal plagues showed fatty infiltration,
subintimal haemorrhage and hyslinization (figeT7+859)o

Myocardium also showed a& fatty changes.

Table 15 shows enzyme activities in liver and
serum &f ditfterent groups. Due +to small number of

animalg in each group with high biological variation



Fig-8: A strip of aorta of
drug treated cholesterol

fed rabbit showing large
muscular layer with super-
imposed fatty plaque showing
lipid laden vacuolated cells
under the endothelium.

Fig-7 s Aorta of drug
treated cholesterol
fed rabbit showing
extensive atheromatous

plaques.

Fig.9s Section of aorta of
drug treated cholesterol fed
rabbits showing intact
endothelium and subendothelial
large plaque showing lipid
laden cells and gruelly
material which is likely

to ulcerate at the surface.
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and short duration of treatment, statistically
signiticant difference could not be found in mahy

cagese

It can be noted that there was no significant
difference in the Glucose=b-phosphatedehydrogenase
activity of liver between the groups as shown in
table 16, In case of malic enzyme, insulin group
showed higher levels of malic enzyme than the control
group buf it however, Jjust failed to achieve stati-
stically significant difference., Tolbutamide group
did not show any difference in malic enzyme activity
as compared to control group. But insulin group
showed significant difference in malic enzyme activity
as compared to tolbutamide group (P< 0,01)s In
cholesterol fed groups, there was no significant
difference in the activity of malic ensyme in all the

groups a8 seen in table 16,

Citrate cleavage enzyme activity showed no
significant difference in any of the groups. Iactic
.acid dehydrogenase, pyruvgte kinase and serum glutae
nate oxaloacetate transaminase activities were also
found to show no statistically significant differences
However, serum glutamate pyruvate transaminase (SGPT)

activity was significantly higher in case of insulin
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group than in control group (P < 0301)¢ Insulin
group also showed significantiy higher activity of
SGPT as compared to tolbutamide group (P-<.Om005)g
Comparison of all other groups with their respective
controls and comparison within the treatments 4id
not show statistically significant difference in

SGPT activity.
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