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Introduction

The most common clinically useful non-steroidal
antihyperlipidemic drugs are now in the market each having
its own limitation for chronic administration in the treatment
of patients suffering from hypercholesterolemia.1-3 Among
the non-steroidal agents, a series of aryl and aryloxy alkanoic
acids were reported to possess maximum cholesterol
lowering activity.4, 5 Indan acids, which belong to non-
steroidal aryl alkanoic acids class, have assumed a special
significance primarily because of its stereospecific structural
framework making it a highly sensitive ring moiety towards
biological action.6-8 The modified Indan ring system has
been found to act as an inert carrier, which serves to hold

biologically active functional moieties in a stereospecific
manner9-13Non-methoxy and methoxy substituted indan
acids were reported to possess varying degrees of
cholesterol lowering activity.14 It has  also been reported
that the smaller alkyl group (-CH3,-C2H5) at the á-carbon in
the acetic acid moiety exhibited hypolipidemic activity.15-17

Keeping the above points in view, exploration for better
anti-hypercholesterolemic activity of indanyl tetrazole
derivatives was undertaken. It is already established that
tetrazole, an aromatic azapyrrole group, is metabolically
stable and encouraging anti-inflammatory activity has been
noted.18-21-2 Further, indanyl tetrazoles were undertaken   for
cholesterol lowering study in normocholesterolemic and
hypercholesterolemic animal models against standard drug
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Abstract

Introduction: Clinically useful non-steroidal antihyperlipidemic drugs are now in the market for the
treatment of patients suffering from hypercholesterolemia. Indan acids, which belong to non-steroidal
aryl alkanoic acids class acids have been reported to possess varying degrees of cholesterol lowering
activity. Keeping the above points in view exploration for better anti-hypercholesterolemic activity
of indanyl tetrazole derivatives was undertaken.

Methods: Five-week-old male albino Charles Foster rats (120± 10 g) for normocholesterolemic and
seven-week-old rats (130±10g) for hypercholesterolemic studies were used. On the 0-day and 14th
day, tail vein blood was drawn from the overnight fasted animals respectively. Biochemical
measurements were carried out using biochemical kits (Span, India) and an automated biochemical
analyzer (Vitros-250, Johnson and Johnson Co. USA).

Results: The compound - V and VI exhibited almost same significant level of cholesterol lowering
(p<0.01) activity. On closer look its reveal that the compound-VI exhibit triglyceride lowering (p<0.01)
activity among the groups around 14 days of treatment on normocholesterolemic rats. Test compound-
V (p<0.05) and compound-VI (p<0.001) have significant anti-hyper-cholesterolemic activity while
clofibrate has no such activity on hypercholesterolemic rats.

Conclusions: Indanyl tetrazole derivatives, 5-(62 -methoxyindan-12 -yl) methyltetrazole (V) and 5-
(52 , 62 -dimethoxyindan-12 -yl) methyltetrazole (VI) were more promising than their analogs in
respect to their anti-hypercholesterolemic activity.
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    Y
Where,
5-(Indan-12 -yl) tetrazole (I) X=Y=H, n=0
5-(62 -methoxyindan-12 -yl)
tetrazole (II) X= OCH3, Y = H, n=0
 5-(52 , 62 -dimethoxyindan
-12 -yl) tetrazole (III) X=Y= OCH3, n=0
5-(Indan-12 -yl)
methyltetrazole (IV) X=Y=H, n=1
 5-(62 -methoxyindan-12 -yl)
methyltetrazole (V) X= OCH3, Y=H, n=1
 5-(52 , 62 -dimethoxyindan
-12 -yl) methyltetrazole (VI X=Y= OCH3, n=1

Methods

This study was conducted in the was conducted in
Medicinal chemistry lab, dept. of pharmaceutical technology,
Jadavpur university , Kolkata.

Indanyl tetrazoles, all biochemical kits (Span, India),
standard drug clofibrate(IP), cholesterol(Sigma USA),
sodium cholate ( Sigma, USA) were used for this study. 22,23

Chemicals and solvent (EMark, India) used in this study
were of analytical grade.

Normocholesterolemic: Five-week old male albino Charles
Foster rats weighing 120± 10 g were obtained from the animal
house of the Department of Pharmaceutical Technology,
Division of Medicinal Chemistry, Jadavpur University,
Kolkata, India. Each group consisted of six animals .They
were acclimatized to the laboratory environment (temperature
250C+ or - , 70-80% relative humidity and 12-hours light-
dark cycle) for at least one week. They were fed standard
laboratory diets (Gold Mohur, Hindustan Lever Ltd.,
Mumbai, India) and clean tap water ad libitum.24 All
procedures involving animals were performed in accordance
with the guidelines of the National Institutes of Health on
the use and care of laboratory animals.25 Experimental
procedures were also examined and approved by internal
ethical committee for animal welfare.

Hypercholesterolemic: Seven week old male albino Charles
Foster rats weighing 130±10 were used. High cholesterol
diet was prepared from laboratory standard diet by adding
1% cholesterol and 0.5% sodium cholate. Six animals in each
groups were fed on high cholesterol diet for 10 days.26

Test compounds were dissolved in distilled water and the
pH of the solution was adjusted to 7.5. The test drugs and
clofibrate (aqueous solution) were then administered orally
with the aid of a cannula at a dose of 50 mg/kg body weight
for 14 days. Rats in the control group received 0.5 ml the
drug-free vehicle.

On the 0-day and 14th day, tail vein blood was drawn from
the overnight fasted animals respectively. For biochemical
study, blood (2-3 ml) was collected in non-heparinized 10 ml
test tube and was centrifuged at 1800 rpm at 40C for 10
minutes, and the serum was stored at -200C until analyzed.

 The biochemical parameters were estimated at 0 day (before
drug treatment) and 14th day after completion of drug
treatment included serum total cholesterol, triglyceride, and
high-density lipoprotein (HDL). Low-density lipoprotein
(LDL) and very low-density lipoprotein (VLDL) fractions
were calculated as:

i) VLDL = triglycerides /5

ii) LDL = total cholesterol – (HDL cholesterol + VLDL
cholesterol) respectively.27 Biochemical measurements were
carried out using biochemical kits (Span, India) and an
automated biochemical analyzer (Vitros-250, Johnson and
Johnson Co. USA).

The results are presented as mean ± SE. The results were
analyzed statistically by using one-way analysis of variance
(ANOVA) followed by Dunnett’s t-test. P values less than
0.05 were considered as significant. All analysis was
performed using SPSS 10.0 statistical software.

Results

The effects of oral administration of indanyl tetrazoles on
serum total cholesterol, triglyceride and lipoproteins of
normocholesterolemic rats are analyzed. It is seen that serum
cholesterol and triglyceride level in normal rats did not reveal
any significant decrease during the experimental period of
14 days when compared with standard drug, clofibrate (Table
1). The compound - V and VI exhibited almost same
significant level of cholesterol lowering (p<0.01) activity.
The compound-VI exhibits significant triglyceride lowering
(p<0.01) activity among the groups at around 14 days of
treatment. The clofibrate treated animals caused a
progressive decrease in serum cholesterol as well as
triglyceride (p<0.001) that were found to be maximum after
14 days of treatment. Test compounds as well as standard
drug, clofibrate have no effect on HDL cholesterol whereas
VLDL cholesterol lowering activity was found only in
clofibrate treated animals . Slight LDL- cholesterol lowering
effect were found in test compound-VI (p <0.01) and in

clofibrate. These compounds are:
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clofibrate (<0.05).

 
Group 

   Serum total   
cholesterol(mg/dl) 

Serum 
triglyceride   

(mg/dl) 

HDL-cholesterol 
(mg/dl) 

LDL- cholesterol 
(mg/dl) 

VLDL-cholesterol 
(mg/dl) 

0 day 14th day 0 day 14th day 0 day 14th day 0 day 14th day 0 day 
 

14thday 

Comp-I 83.33 
±0.62 

81.00 
±0.49 
 

30.33 
±0.42 
 

29.00 
±0.36 

  24.60 
  ±1.26 

25.17 
±1.11 
 

52.60 
±1.57 
 

50.03 
±1.49 
 

6.07 
±0.08 

5.80 
±0.07 
 

Comp-II  81.67    
±0.67 

77.83 
±0.75 

31.83 
±0.48 
 

30.33 
±0.49 

  24.00 
  ±1.24 

25.00 
±0.93 
 

50.93 
±1.40 
 

46.93 
±1.35 
 

  6.37 
±0.09 

 6.07 
±0.09 
 

Comp-III 79.17 
±0.87 

   75.00 
  ±1.09 a 

 

 28.33 
±0.49 
 

26.50 
±0.34 

  26.33 
  ±1.33 

27.17 
±1.01 
 

47.00 
±1.99 
 

42.86 
±1.76 
 

5.67 
±0.09 

5.30 
±0.07 
 

Comp-IV 82.17 
±0.48 

  78.33 
  ±0.80b 

 

30.17 
±0.79 
 

29.17 
±0.70 

  24.67 
  ±0.88 

26.33 
±1.12 
 

51.48 
±1.17 
 

46.83 
±0.92 
 

  6.03 
±0.16 

5.83 
±0.14 
 

Comp-V 78.33 
±0.99 

72.67 
±0.54c 

 

30.83 
±0.79 
 

29.00 
±0.89b 

  25.40 
  ±1.72 

27.00 
±1.48 
 

46.32 
±1.22 

41.00 
±1.78 
 

6.28 
±0.14 

  6.00 
±0.23 
 

Comp-VI 79.17 
±0.48 

71.17 
±0.89c 

 

31.16 
±0.79 
 

28.67 
±0.80b 

 

  26.57 
  ±1.07 

28.57 
±1.21 
 

47.09 
±1.18 

38.43 
±1.35a 

 

6.10 
±0.16 

5.63 
±0.13 

Clofibrate 78.00 
±0.58 

   64.50 
   ±0.89d 

 

35.50 
±1.26 
 

29.00 
±1.03d 

 

   25.67 
   ±1.80 

26.17 
±1.64 
 

43.57 
±2.87 

32.53 
±2.18b 

 

  7.10 
±0.25 

    5.80 
  ±0.21a 

Control 78.50 
±0.76 

81.17 
±0.91 

 

33.50 
±1.39 

 

34.83 
±1.49 

 

24.17 
±1.35 

25.17 
±1.05 
 

47.63 
±2.04 

49.33 
±1.71 
 

  6.70 
±0.25 

  6.97 
±0.30 

 

Table 1: Effects of indanyl tetrazoles on serum total cholesterol, triglyceride and lipoproteins in normo-cholesterolemic
rats.

a-d Probability values ( calculated as compared to 0 day within group using Dunnett t-test) a<0.25, b<0.05 c<0.01, d<0.001.
Each value represents mean ± SEM, (n=6)

The compound-V (p<0.05) and compound-VI (p<0.001)
have significant anti-hyper-cholesterolemic activity while
clofibrate has no such activity (Table 2). Interesting
observation is that compound-VI is also exhibit significant
triglyceride lowering activity (p<0.01) among the test agents
but none of them showed better triglyceride lowering
activity in comparison to that of clofibrate (p<0.001). The
levels of cholesterol in serum HDL, LDL and VLDL fractions
of hypercholesterolemic rats were estimated (Table 2). The
results showed that test compounds exhibit variable

lipoprotein lowering activity, and a few among them have
significant activity. HDL cholesterol level was increased
and LDL level was decreased by the test compound–V
(p<0.01) and–VI (p<0.001) which were statistically
significant. However, VLDL cholesterol level was
significantly reduced only by clofibrate (p<0.05).

No enlargements of liver were found in this biomodel when
treated with test agents but apparent body weights gain
were found which were statistically insignificant.
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Table 2: Effects of indanyl tetrazoles on serum total cholesterol, triglyceride and lipoproteins in hypercholesterolemic rats.

Group 
Serum total   
cholesterol (mg/dl )                           triglyceride(mg/dl) 

HDL-cholesterol 
(mg/dl) 

LDL- cholesterol 
(mg/dl) 

VLDL-cholesterol 
(mg/dl) 

 
0 day 14th day 0 day 14th day 0 day 14th day 0 day 14th  day 14t h day 

 
Comp-I 99.17 

±0.48 
94.67 
±0.56  

48.33 
±0.88 

45.17 
±1.11 

26.50 
±1.23 

28.33 
±1.08 

63.13 
±1.08 

60.00  
± 1.61 

9.67 
±0.17 

9.20 
±0.22 

Comp-II 98.00 
±0.52 

92.67 
±0.72 
 

49.67 
±0.67 

46.50 
±0.67 
 
 

26.83 
±0.79 

28.67 
±0.62 
 

61.23 
±0.85 

58.20  
± 1.66 

9.93 
±0.13 

9.27 
±0.15 
 

Comp-III 99.00 
±0.79 

92.50 
±0.43a  

49.00 
±0.97 

45.67 
±1.05a  

28.17 
±0.79 

32.00 
±0.78a 

 

62.20 
±0.56 

50.70 
 ±0.81a 

9.80 
±0.19 

9.13 
±0.21 
 

Comp-IV 97.83 
±0.79 

92.17 
±0.95a 

 

49.83 
±0.60 

46.50 
±0.56a 

 

26.00 
±1.24 

30.17 
±1.25b 

 

61.93 
±1.31 

58.73  
±1.86a 

9.97 
±0.12 

9.30 
±0.11 
 

Comp-V 97.83 
±0.99 

89.67 
±0.42b 

 

48.67 
±0.72 

45.83 
±0.87a 

27.83 
±1.42 

33.50 
±1.29c 

 

58.60 
±0.71 

46.83 
 ±1.99b 

9.80 
±0.19 

9.67 
±0.32 
 

Comp-VI 97.50 
±0.76 

86.67 
±1.31d       

50.00±0.86 45.67 
±0.76c  

26.17 
±1.54 

34.50 
±1.46d 

 

57.90 
±1.07 

43.07  
±0.66c 

10.00 
±0.17 

9.13 
±0.15 
 

Clofibrate 98.50 
±0.82 

97.17 
±0.75  

50.00 
±0.58 

41.00 
±0.37d  
 

26.67 
±1.56 

27.33 
±1.61 
 

60.40 
±2.23 

59.60  
± 2.49 

9.83 
±0.23 

8.20 
±0.07b 
 

Normal 79.17 
±0.58 

83.50 
±0.85  

37.17 
±0.95 
 

38.67 
±0.76 
 

24.17 
±1.35 

25.27 
±1.08 

48.63 
±2.04 

49.35 
 ± 1.72 

6.73 
±0.25 

6.97 
±0.30 

 a-d Probability values ( calculated as compared to 0 day within group using Dunnett t-test) a<0.025,  b<0.05 , c<0.01, d<
0.001. Each value represents mean ± SEM, (n=6)

Discussion

The results of pharmacological screening on
normocholesterolemic and hypercholesterolemic rats
indicated that indanyl tetrazoles exhibited varying degrees
of anti-hypercholesterolemic activity. However, the methoxy
substitution in the indan nucleus has a better edge over
non-methoxy derivatives when compared with standard
drug clofibrate. Dimethoxy substituted indanyl tetrazoles
showed an appreciable antihypercholesterolemic activity
and which were found to be statistically significant. Earlier
works had also established biological activity reside in
methoxy substituted indan acids, which corroborate our
present studies.16 Thus noticeable antihyper-
cholesterolemic activity of 5/-OCH3 and 6/- OCH3 substituted
indan with tetrazoles group at acid moiety were possible
either due to their favorable lipophilic and ionic character
or better drug receptor interaction or to their

biotransformation or conversion to active metabolite in the
biological system. So, they necessitate further detailed
studies regarding their pharmacological profile as well as
metabolism.

High levels of HDL cholesterol and low levels of LDL
cholesterol have positive correlation with cardiovascular
system. HDL inhibits the uptake of LDL by arterial wall and
facilitates the transport of cholesterol from peripheral tissue
to the liver where it is catabolised and excreted out of the
body.28 Our findings regarding lipoprotein suggest that
indanyl tetrazole particularly dimethoxy indanyl tetrazoles
possesses positive effect on the circulation of body
cholesterol.

Changes in body weight and organ weights are used as an
indicator of adverse effect of drugs and chemicals.29,30 In
the present study, treatment resulted that an average body
weights of all experimental animals were within the normal
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range throughout the experimental period. These
observations suggesting that the test agents are less toxic
hence have no adverse effect.

Conclusions

Indanyl tetrazole derivatives exhibited variable anti-
hypercholesterolemic activity. However, the activity of 5-
(62 -methoxyindan-12 -yl) methyltetrazole (V) and 5-(52 , 62
-dimethoxyindan-12 -yl) methyltetrazole (VI) were more
promising than their analogs. From these observations, it
seems likely that further modification of structural frame of
these indanyl tetrazoles may improve the
antihypercholesterolemic activity. Studies are also needed
towards metabolism, and toxic manifestation of the potent
compounds .Work in this direction is in progress and will
be reported elsewhere.
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