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Abstract

Ciprofloxacin is a 4 quinolone approved by the food and drug administration (FDA) in 1987
in oral formulation. This drug is indicated for the management of acute uncomplicated cystitis or
uncomplicated pyelonephritis caused by E.coli and complicated Urinary Tract Infections (UTI)
caused by a variety of pathogens (Schaeffer, 2002). In a series of tests evaluating the safety of
ciprofloxacin in children, serum fluoride levels increased after 12 hours in 79% of the children, on day 7
and 24 hour urinary fluoride excretion was higher in 88.9% of children observed (Pradhan, 1995). The
emergency of this “Antibiotic resistance” is a result of the over whelming use of antibiotics
in human and veterinary medicine. High rates of fluroquinolone resistance have been
reported in many countries (Cambau and Goodmann, 1993 and Denis and Moreau, 1993;
Coronado et al., 1995; Banerjee et al., 1996). Mutations was correlated with resistance to
quinolones (Cambau et al., , 1994; Holf. 1994 and Alangaden et al.,). Since this fluroquinolone is
used for prolonged periods it will be worth while to study its effect on serum biochemical changes in
order to assess its toxic nature, if any, and the study is an attempt to investigate in detail of total
soluble proteins, of Blood Glucose, serum glutamate oxaloacetic transaminase (SGOT) and
Serum GlutamatePyruvic Transaminase (SGPT) also serve the purpose. To find out the level of
the drug dosage at which it show its harmful / beneficial effects in the organs, two different
doses were selected in accordance with the body weight of the experimental animal. The drug
effects to the physiological system were found out by weighing the body weight of the animal.
To verify if any rescue agents minimize / maximize the drug effect three excellent antioxidants
vitamins, C, and E were given to animals of separate groups. To learn the recovery of the drug
effect withdrawal group was maintained for each dose and durations. To observe the difference
in drug effect for a short course and a long course, two different experimental periods were
charted as short duration (7 days) and long duration (30 days). A control group was maintained
to study the difference, variations and level of impact made by the drug in different
experimental groups of rat. Ciprofloxacin alone and in co-administration with vitamin
supplementations did not cause any marked changes in the body weight of rats at their dose and
durational dependent administration. A dose dependent variations in serum biochemical parameters
were seen after ciprofloxacin administration. Ciprofloxacin administration, though had no significant
effect on the transaminases, protein and glucose in the short duration study it had significant effect
when the drug was administered for a long duration.
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Introduction

Ciprofloxacin is widely distributed throughout the body through circulation. The volume of
distribution of quinolones is high, with concentrations of quinolones in urine, kidney, lung, stool, bile,
macrophages and neutrophil higher than serum levels. Studies have not been done in humans.
Fluoroquinolones bring about their bactericidal action by selectively inhibiting the bacterial DNA
synthesis, acting on the enzyme DNA gyrase. At concentrations above 25 mg/I, ciprofloxacin inhibit
the production of the cytokines inter-leukin 1 (IL-1), IL-6 and tumour necrosis factor (TNF) by
monocytes in response to endotoxin (Bailly et al., 1991). At concentration above 50 mg/I,
ciprofloxacin reduces extracellular IL-1 production (Shalit, 1991) but at a low concentration of 1-2.5
mg/l, ciprofloxacin increases IL-1 production (Rubinstein and Shalit, 1993). Currently, the most
important benefit claimed for vitamins A, C and E is their role as antioxidants, which are
scavengers of particles known as oxygen free radicals (or oxidants). Consuming 3-6mg of 3
carotene daily will maintain plasma beta-carotene blood levels in the range associated with a lower
risk of chronic diseases (Institute of medicine, 2001). Vitamin C does not get stored in the body.
Yeast is one of the richest sources of vitamin C (Chatwal, 1997). It strengthens and protect the
immune system by stimulating the activity of antibodies and immune system cells (Masquelier,
1987). Vitamin E does not have a specific carrier protein in the blood stream. Over 90% of total body
vitamin E is stored in the adipose tissue (Meydani, et al., 1996 and Traber, 1999). The total protein
concentration varies because of changes in the volume of plasma water or changes in the amount of
individual proteins. Some drugs induce accumulation of protein in certain tissues as evidenced by
Baraona et al., (1977). The protein raise may be due to the excessive loss of body water due to the
diuretic effect of caffeine (Robertson et al., 1978). There are a number of drugs, which may influence
the fasting level of glucose and glucose tolerance (Kennedy, 1951;Smith et al., 1959; Bleiler and
Sehedl, 1962). High levels of ALT in the blood stream mean that there may be liver inflammation
and / or damage. The normal range of ALT / SGPT levels is between 5 1U/L to 60 IU/L (international
units per litre). ALT is found only in the liver. High AST levels in the blood stream can be a sign of
liver trouble. The normal range for AST/ SGOT levels in the blood stream are 5 IU/L to 43 IU/L. AST
can be found in other organs besides the liver. Several workers have shown acetaminophen to cause a
marked rise in serum levels of AST and ALT (Vijaya, 1996).
Methodology
Animals

Healthy, adult male albino rats of Wistar strain weighing 260-300 grams were used
for the present investigation. The animals were housed in proper ventilated animal house
with constant 12 = 1 hour light and 12 + 1 hour dark schedule. Experimental animals were

provided with standard diet and clean drinking water ad libitum.
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Experimental protocol

The animals were weighed and divided into three groups of five animals each.
Group I: Control:

The healthy rats were selected and treated as control and they received saline orally.
A separate batch of five rats was maintained for vitamin supplementation groups and
received gingelly oil orally.

Group II: Short duration

The animals selected for short duration treatment were treated with ciprofloxacin at
twelve hours interval for seven days.
Group I11: Long Duration

Here the animals were treated with ciprofloxacin at twelve hours interval for thirty
consecutive days.

Group Il and Group Il were further sub-divided into six groups, each group
consisting of five animals. The animals received the following regimen of treatment and all
the treatments were designed on the basis of adult human dosage prescribed by the physicians
and interpolated to the body weights of rats.

a. Low dose

The animals selected for short duration treatment were treated with ciprofloxacin at

twelve hours interval for seven days.
b. High Dose

The animals received 400mg of ciprofloxacin / 60kg body weight as an oral dose.
c. High Dose + Vitamins A

The animals received 400mg. of ciprofloxacin followed by 7.5mg of vitamin A / 60kg
body weight, as an oral dose.
d. High dose + Vitamin C

The animals received 400mg of ciprofloxacin followed by 500mg of vitamin C / 60kg
body weight as an oral dose.
e. High dose + Vitamin E

The animals received 400mg of ciprofloxacin followed by 600mg of vitamin E / 60kg
body weight, as an oral dose.

f. High dose withdrawal
The experimental animals received 400mg of ciprofloxacin as an oral dose and
were allowed a withdrawal period of the drug for further seven days for short duration and

one month for long duration. Suitable controls were maintained for each duration of
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treatment. However, as there was no difference in any parameter among control group, a
common control was employed in the present study.

Serum Biochemical parameters

1.Estimation of Total soluble proteins

The protein concentration of blood serum was estimated by the method of Lowry et al.,
(1951).

Procedure:

For plotting the standard curve, a set of standards were run from 0.1, 0.2 0.3, 0.4, 0.5, 0.6, 0.7
to 1.0ml of standard solutions were taken in a series of test tubes. The volume in each test tube was
made upto 1ml with distilled water. 5ml of alkaline copper reagent was added, mixed and then
allowed to stand for 10 minutes at room temperature. 0.5ml of Folin — Ciocalteau phenol regent was
then added to each tube and was shaken well. The blue colour developed was read at 720nm after 20
minutes against a reagent blank in a spectrophotometer. The standard graph was drawn by plotting the
concentration of the standard solution on the Y — axis and the optical density on the X — axis.

For the estimation of blood protein 0.1ml of the serum was taken and made up to a final
volume of 1ml with distilled water. The same procedure as described for the standard was followed.
The amount of protein present in 0.1ml of the sample was calculated by referring to the standard
curve obtained. The protein concentration was expressed as g/dL of serum.
2.Estimation of Blood Glucose

The blood glucose was estimated by the method of Ramnik Sood, (1994).

Procedure
Preparation of protein free blood filtrate
A test tube was taken and to that 0.1ml of blood and 9ml of 3.0% (w/V) trichloroacetic acid

was added. It was mixed well and allowed to stand at least for 5 minutes. Then it was centrifuged for
10 minutes at 2500rpm.
Unknown

In a test tube 1.0ml of protein free blood filtrate was placed and 5.0ml O- toluidine reagent
was added. It was mixed well by careful lateral shaking. The tube was capped with aluminum caps.
It was then heated in a boiling water bath for 10 minutes, cooled in cold tap water for 4 minutes. This
reading was taken in a colorimeter at a wavelength of 650nm.
Blank

1.0 ml of distilled water was taken in a tube in place of blood filtrate. 5.0ml of O-toluidine
reagent was added and heated in a boiling water bath for 10 minutes. Then it was cooled for 4
minutes and was transferred to a colorimeter tube for setting zero optical density.
Standard

1.0 ml of working standard solution was taken in a test tube instead of blood filtrate and the

same procedure was followed as described above.
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Calculation
O.D of unknown

X 100 = mg glucose %
O.D of standard
3.Estimation of SerumGlutamateOxaloaceticTransaminase (SGOT) (EC.2.6.1.1)

The concentrations of serum glutamate oxaloacetic transaminase (SGOT) in the blood were
estimated by the method of Reitman and Frankel (1957).

Procedure

Two-test tubes were marked as “T” and “B” corresponding to test and blank. 0.5 ml of buffer
substrate was added in both the tubes and they were incubated at 37°C for three minutes. 0.1ml of
serum was added to the test tube “T” alone and shaken well. Both the tubes were incubated at 37°C
for 60 minutes. After 60 minutes, the tubes were removed from the incubator and 0.5ml of DNPH
colour reagent was added and mixed well and allowed to stand at room temperature for 20 minutes to
start the colour development. After 20 minutes, 0.1 ml of distilled water was added to blank alone
and 5.0ml of working sodium hydroxide was added to both the test tubes, mixed well and allowed to
stand at room temperature for 10 minutes. After 10 minutes the developed colour in both the test
tubes was read at 505 nm against water blank. The enzyme activity was expressed as units/ml blood
serum.

Calibration curve

Five test tubes were taken and numbered as 1, 2, 3, 4 and 5. To each test tube buffered
substrate 0.5ml, 0.45ml, 0.40ml, 0.35ml, 0.30ml, respectively was added. Pyruvate standard was
added in test tube 2, 3, 4, 5 as 0.05 ml, 0.10ml, 0.15 and 0.2ml excluding test tube 1. Now 0.10 ml
distilled water was added to all the five test tubes followed by 0.5ml DNPH colour reagent. All the
tubes were mixed well and allowed to stand at room temperature for 20 minutes.

Finally 5.0ml working sodium hydroxide solution was added mixed well and allowed to stand
at room temperature for 10 minutes. The tubes from 2 to 5 were read against tube 1 (reagent blank)
on spectrophotometer at 505nm. The graph was plotted with the absorbances of test tubes 2, 3, 4 and
5 on Y —axis versus corresponding enzyme activity on X — axis.
4.Estimation of Serum GlutamatePyruvic Transaminase (SGPT)(EC.2.6.1.2)

The concentration of serum glutamate pyruvic transaminase (SGPT) in the blood was
estimated by the method of Reitman and Frankel (1957).

Procedure

The two test tubes were marked as ‘t” and ‘b’ corresponding to test and blank. 0.5ml of
buffer substrate was added in both the tubes and incubated at 37°C for three minutes. 0.1ml of serum
was added to the test tube ‘t” alone and shaken well. Both the tubes were incubated at 37°C for 30
minutes. After 30 minutes, the tubes were removed form the incubator and 0.5ml of DNPH colour
reagent was added and mixed well and allowed to stand at room temperature for 20 minutes to start

the colour development. After 20 minutes 0.1ml of distilled water was added to blank alone and 5.0
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of working sodium hydroxide was added to both the test tubes. It was mixed well and allowed to
stand at room temperature for 10 minutes and then both the tubes were read at 505nm against a water
bath. The enzyme activity was expressed as units / ml blood serum.
Calibration Curve

Five test tubes were taken and numbered as 1, 2, 3, 4 and 5. To each test tube buffered
substrate 0.5ml, 0.45ml, 0.40ml, 0.35ml and 0.30ml was added. Pyruvate standard was added in test
tube 2, 3, 4, 5 as 0.05ml, 0.10ml, 0.15ml and 0.20ml excluding test tube. Now 0.10ml distilled water
was added to all the five test tubes following 0.5ml DNPH colour reagent. All the tubes were mixed
well and allowed to stand at room temperature for 20 minutes. Finally 5.0ml working sodium
hydroxide solution was added and allowed to stand at room temperature for 10 minutes. The tubes 2
to 5 were read against tube 1 (reagent blank) on spectrophotometer at 505nm. The graph was plotted
with the absorbance of test tubes 2, 3, 4 and 5 on Y — axis verse corresponding the enzyme activity on
X- axis.

Result

Table-1. Effect of ciprofloxacin alone and in co-administration with vitamin
supplements on body weight of rats

T reatments Body Weight (in grams)
Initial Final
Group — | — Control 198.00+4.722° 213.00 + 5.466°
Group - /- Short Duration
1 | Low dose 180.0042.35* | 199.00+2.84
2 | High dose 185.004+0.94% 204.00+1.52°
3 | High dose + vitamin A supplementation 193.00+4.78" 202.00+1.7°
4 | High dose + vitamin C supplementation 191.004+1.7% 209.0045.9%
5 | High dose + vitamin E supplementation 192.00+2.6%° 208.00+0.9°
6 | High dose withdrawal 190.00+0.9%° 202.00+1.2°

Group - 17 - Long Duration

Low dose 201.00+1.4° 233.00+0.97°¢

High dose 189.00+1.8™ 225.00+2.055 ™

High dose + vitamin A supplementation | 214.00+1.2"¢ 24.00£1.27°

High dose + vitamin E supplementation 184.00+1.0 215.00+0.9%

1
2
3
4 | High dose + vitamin C supplementation | 211.00+2.45™¢ | 245.00+1.8™¢
5
6

High dose withdrawal 190.0040.9% 222.00+0.9"°
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Each value is the mean + SE of five animals

* Control vs Treatment significant at 5% level by ANOVA

wx Control vs Treatment significant at1% level by ANOVA

Mean+ SE followed by a common letter are not significantly different at the 5% level by DMRT (a, b, c etc).

Effect on Body Weight (Table-1)

Ciprofloxacin administration had no significant effect on the body weight of the rats
at the doses and duration of its treatments. Neither vitamins A, C and E supplementations nor
withdrawal of the drug altered the body weights.

Effect on blood glucose(Figure- 13)

Both long and short durational drug treatment had a blood glucose lowering effect. Vitamins
supplementations were more effective in the short duration group in partial restoration of this
biochemical parameter. Withdrawal of the drug had positively affected the blood glucose level by
raising it around to 74% to 76% irrespective of the duration of treatments.

Effect on serum total protein (Figure- 14)

Ciprofloxacin administration for a shorter duration nor vitamin supplementations to the high
dose groups as well as withdrawal of the drug have no marked effect on the serum total protein
concentrations. Unlike the short duration group a significant dose dependent increase in total protein
concentrations was observed after ciprofloxacin administrations. Vitamins supplementations with A,
C and E have no marked effect on the drug induced response except vitamin A, where a slight
decrease (14%) was seen. Drug withdrawal also had no specific effect on these biochemical
parameters.

Effect on serum transaminases (SGPT and SGOT) (Figure- 15a, 16a)

While the SGPT was elevated by a 10% to 12% after ciprofloxacin treatment, no change was
observed in the SGOT enzymatic activity. Vitamin A administration to the high dose group has
caused a decrease both of SGPT (26%) and SGOT (13%) respectively. Unlike vitamin A, vitamin C
as well as vitamin E has no marked effect on the drug induced enzymatic changes. However drug
withdrawal had raised the SGPT activity by 19% and SGOT by 15% respectively compared to the
high dose groups.

Unlike the short-term treatments a varied response was observed in the ciprofloxacin
treatment animals as far as the SGPT and SGOT enzymatic activities were observed. While SGPT
activity showed an increase (20% - 30%) in its activity in a dose dependent manner, the SGOT
enzymatic activity had shown a decline of the same magnitude (23% - 25%). Similar to the short
duration groups both the SGOT (35%) and SGPT (27%) activity was lowered by vitamin A
supplementation to the high dose drug treated groups, while vitamin C supplementations has no
marked effect as in short duration groups. Vitamin E however, had raised the SGOT activity like short
duration group, but not the SGPT activity. The drug withdrawal had raised markedly both the SGPT
(63.5%) and SGOT (249%) activity, which is far higher than in short duration groups.
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Figure-13. Effect of ciprofloxacin alone and in
co-administration with vitamin supplements
on blood glucose concentration in rats
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Figure-14. Effect of ciprofloxacin alone and in
co-administration with vitamin supplements
oh serum total protein concentration in rats
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Figure-15a. Comparison of response of SGOT to
ciprofloxacin
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Figure-16a. Comparison of response of Serum SGPT
concentration to ciprofloxacin
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Each value is the mean + SE of five animals

* Control Vs Treatment, Significant at 5% level by ANOVA

** Control Vs Treatment, Significant at 1% level by ANOVA

Means + SE followed by a common letter are not significantly different at the 5% level by DMRT

Discussion
Effect on Body Weight

Ciprofloxacin kills a variety of bacteria both harmful and harmless types, and it is known to
play on important role in toxicity of many organs (Friedman and Polifka, 2000). It is the inhibitor for
the prostaglandin synthesis through the cyclo-oxygenase pathway, which is important for male
reproductive function. . In view of that, the present study is focussed on the analysis of the effects of
low and a high dose of ciprofloxacin for a short duration of 7 days and a long duration of 30 days.
Drug withdrawal effects were seen in order to understand the permanent or transient effect of the
drug. Further, vitamin A, C and E supplementations were studied so as to understand the antioxidant
effects of these vitamins. The effects on body weight and serum parameters, like SGPT and SGOT,
total protein, blood glucose were studied. The drug ciprofloxacin administration did not cause any
significant alteration in the body weight of rats at the given doses used at shorter or longer durations.
The food intake by the experimental animals was found to be absolutely normal and no significant
change in the behaviour of the animals was observed. Vitamins A, C and E supplementations given
with the drug and withdrawal of the drug also had no marked influence on the body weights of the
rats. Similar findings were observed after methotrexate (Sampathraj, 1994) and diclofenac (Selvaraj,
2002), treatments in male rats. Exendin-4 reduced the weight of the experimental rats in a study
conducted by Young et al., (1999), while streptozotocin increased the body weight (Tourrrl et al.,
2001). The polybrominated diphenyl ethers (PBDE) did not exert significant changes in the body

weight (Zhou et al., 2001) similar to the present observation with ciprofloxacin. Vitamin E when
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taken as a dietary dosage decreases the endogenous oxidative stress in healthy humans, who perform
routine normal activities (Patrignani et al., 2000). A study conducted in male rabbits with
supplementing the anti — oxidants, vitamin C and E in their drinking water, was reported to increased
food intake with no significant weight gain (Yousef et al., 2003). In the present study, similar vitamin
supplementations to the rats treated with high drug dosage did not cause any significant change in
body weight. The antioxidant properties of these supplemented vitamins might have suppressed the
consequent/adverse effect of ciprofloxacin.
Effect on Serum Biochemical Parameters
Effect on blood glucose

Glucose is the measure of sugar level in the blood. A number of drugs may influence the
fasting level of glucose and glucose tolerance (Kennedy, 1951; Smith et al., 1959 and Bleiler and
Schedl, 1962). Cyfluthrin significantly reduced the blood glucose in rats (Federal Register, 2002). In
the present study, reduction in glucose was observed when ciprofloxacin was administrated in a dose
dependent manner. Withdrawal of the drug caused 74% - 76% recoveries in glucose. The glucose
reduction might be due to increased utilization for energy process in order to overcome the stressful
condition induced by the drug or due to decreased synthesis of glucose or due to the defect in cell
secreting hormones. The antioxidant vitamins supplemented along with the drug partially restore
glucose concentration (by 70% - 72% in short duration and by 14% to 30% in long duration).
Sauberlich (1994) observed vitamin C supplementation resulted in improvement of glucose level.
Supplementation with ascorbic acid may modulate insulin activity in diabetic patients (Harris, 1996)
and improve the glycemic control and vascular health.
Effect on total protein

Total protein measures the amount of protein in the blood stream and some medications can
interfere with the total protein level (www.atdn.org, 2002). Decrease in protein concentrations have
been observed in many instances of liver damage due to various causes (Oscer, 1965). By excessive
protein metabolism the protein may be lost through urine leading to hypoproteinaemia (Prakash
and Arora, 1998). There were no significant changes observed in body weight, blood pressure, platelet
count, fasting blood sugar, serum cholesterol, and total plasma protein level following administration
of the injectable contraceptive norethisterone enanthate over the year and cyfluthrin significantly
reduced the total protein in rats (FederalRegister, 2002). In the present study, the total protein
concentration was raised by 45% - 50% in the treatment groups (drug alone and with vitamin
supplementation) in long duration studies. = The withdrawal of ciprofloxacin brought back to
normalcy the protein levels. The antioxidant vitamins had no effective role in maintaining the protein
concentration.
Effect on transaminases (SGPT and SGOT)

Hepatocytes are virtually the only cells with high ALT concentration, although kidney, heart

and skeletal muscle contain moderate amounts. Hepatocytes contain three to four times more AST
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than ALT (Widmann, 1984). The transaminases are enzymes that are involved in the transfer of an
amino group from an oc - amino acid to an oxalo acid. SGOT (AST) is widely distributed with high
concentrations in cytosol as well as mitochondria of heart, liver, skeletal muscle, kidney and
erythrocytes whereas, SGPT (ALT) is present in high concentration in the cytosol of liver and to a
lesser extent in skeletal muscle, kidney and heart (Zilva et al., 1991). When liver cells are damaged or
dying, ALT and AST leak into the blood stream. In the present study, the SGPT level in short duration
treatment with ciprofloxacin brought about 10% — 12% increase in SGPT level in a dose dependent
manner. Very high level of ALT suggests viral or severe drug induced hepatitis (QUEST 2001). In
the vitamin supplemented groups, except vitamin A, vitamin C and E had no marked effect on the
drug induced enzymatic changes. The drug withdrawal could effectively raise the enzyme activities,
when compared to high dose drug treated rats. Thus from the present study, it was clear that the low
and high dose of ciprofloxacin could exert a mild effect on SGPT an SGOT levels in the serum for a
short period and it was high when given for a long duration. In fact transient elevation of serum
aminotransferase have been observed with all fluoroquinolones. In the vast majority of the cases this
alteration was self-limited and reversible and did not require withdrawal of the drug (Hoigne et al.,
1998). Vitamin A supplementation could improve the SGPT and SGOT activity only in short
duration of ciprofloxacin treatment. But vitamin C and E restored the enzyme activity to more than
normal. Ramnik Sood (1994) have shown that supplementation of vitamin A could cause the elevated
levels of these enzymes.
CONCLUSION

Drug ciprofloxacin at the administered dosage had caused adverse effect on many of the
haematological parameters as well as serum biochemical parameters, in a dose dependent manner.
Ciprofloxacin administration, though had no significant effect on the transaminases, protein and
glucose in the short duration study it had significant effect when the drug was administered for a long
duration. Supplementations of vitamins have been seen to be effective in maintaining the drug-
induced effect on various biochemical parameters. Durational dependent drug withdrawal could
restore the drug effect only partially in very few parameters, whereas in many others, it was found
inactive. Recommended doses of vitamin supplementations, especially for longer duration of drug
administration is advisable for counteracting the ciprofloxacin induced toxicity and also a judicious
use of the drug is safer.
References

Alangaden, G.J., Manavathu, E.K., Vakulenko, S.B., Zvonk, N.M. and Lerner, S.A.(1995).
Antimicrob. Agents. Chemother, 39: 1700 — 1703.

Bailly, S., Fay, M., Ferrua, B. and Pocidalo, M. A.G. (1991). Ciprofloxacin treatment in vivo
increases the ex vivo capacity of lipopolysaccharide — stimulated human monocytes to produce IL-1,
IL — 6 and tumour necrosis factor — alpha. Clin. Exp. Immunol; 85: 331-334.

Banerjee, S.K., Bhatt, K., Rana, S., Misra, P. and Chakraborti, P.K. (1996. Biochem. Biophsys.
Rescomm., 226: 363 — 368.

IJSER © 2013
http://www.ijser.org


http://www.ijser.org/

10.
11.

12.

13.

14.

15.
16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

International Journal of Scientific & Engineering Research, Volume 4, Issue 5, May-2013 1222
ISSN 2229-5518

Barona,E.,Leo,M.A.and Borowsky, S.A.(1977).Pathogenesis of alcohol induced accumulation of
protein in the liver. J. Clin. Invest.,(60):545-554.

Bleiler, R.E. and Scheld, H.P. (1962). J.Lab.Clin.Med, (59): 945.

Cambau, E. and Gutmann, L.(1993). Drugs, 45; 15-23.

Cambau, E., Sougakoff, W., Besson, M., Truffot Pernot, C., Grosset, J. and Jarlier, V. (1994).J. Infest.
Dis., 170: 479 — 483.

Chatwal, G.R. (1997) Vitamin C. In: Pharmaceutical chemistry organic Vol. Il, Himalaya publishing
house, Girgoan, Mumbai 2" revised edn., p.397.

Coronado, V.G., Edwards, J.R., Culver, D.H. and Gaynes, R.P.(1995). Ciprofloxacin resistance
among nosocomical pseudomonas aeruginosa and staphylococcus aureus in the United States.
National Nosocomical Infections Surveillance (NNIS) System. Infect. Control. Hosp. Epidemcol.,

16(2): 715.
Denis. A. and Moreau ,N.J. (1993).J. Antimicrob. Chemother., 32: 379 — 392.
Federal Register, (2002). Diflubenzuron, pesticide Tolerances

http://www.fluoridealert.org/pesticides/Diflubenzuron. FR.Sept19.02.htm.

Friedman, J M.and Polifka, J.E.(2000).Teratogenic effects of drugs.A Resource for clinicians (TERIS)
The Jhones Hopkins University Press, Baltimore;pp.149-195.

Harris, JW. (1996). Vitamin C: Biochemistry and biomedical cell biology. In: Subcellular
biochemistry, New York Plenum Press, Vol.25.U.S.A. Pp.1478-1569.

Hoigne, R., Matinverni, R. and Sctiopfer, K. (1988). Sulfonamides and miscellaneous antibacterial
and antiviral drugs. In: Meyler’s side effect of drugs. Dukes, M.N.G., (eds.). 11" edn, Elsevier science
publishers, B.V. Amsterdam. pp. 603 — 632.

Holf, H.(1994). Immun Infect., 22: 66 — 71.

Institute of Medicine, Food and Nutrition Board. (2001). Dietary Reference Intakes. Vitamin A,
Vitamin E, Arsenic, Boron, Chromium, Copper, lodine, Iron, Manganese, Molybdenum, Nichol, Silicon,
Vanadium and Zinc. National Academy press, Washington, USA

*Kennedy, W.P.(1951).Arch.Dis.Child.,(36):325.

Lowry, O.H., Rosebrough, N.J., Farr A.L. and Randall, R.J (1951). Protein measurement with the
Folin phenol reagent, J.Biol, Chem., 193: 265 — 275.

Masquelier J. (1987). Pychealth. Plant extract with a proanthocyanidins content as a therapeutic agent
having radical scavenging effect and use there of. (Rev) — 20031 — 888-764-2209. (757) E mail488-
5627.info@pycheath.com .

Meydani, M., Fielding,R.A. and Eotouhi,N. (1996).Vitamin E. In: Sports Nutrition vitamins and
Trace Minerals. Edited by Ira Wolinsley and Judy A Driskell.
New York : CRC Press, pp 119-131.

Oser, B.L.(1995). Hawks psychological chemistry. 14™ edn., Oxford and IBH Publications, New
Delhi.pp.499-509.

Patrignani, P., Panara, M.A., Tacconelli, S., Seta, F., Bon, G.B. and Patrono, C. (2000). Effects of
vitamin E supplementation on F (2)- isoprostane and thromboxane biosynthesis in healthy ciggerete
smokers. Circulation, 102 (5): 539-545.

Pradhan, K.M., Arora, N.K., Jena, A., Susheela, A.K. and Bhan, M.K. (1995). Safety of ciprofloxacin
therapy in children: magnetic resonance images, body fluid levels of fluoride and linear growth. Acta
Pacdiatr 84(5): 555- 60.

Prakash, M. and Arora, C.K.(1998). The Blood In: Physiology of blood. 1% edn., Anmol Publications.
Pvt. Ltd. India. Pp.1-60.

QUEST, (2001). Simply stated--- Elevated Enzymes, Muscular Dystrophy Association Publications,
and Vol-8.

Ramnik Sood, (1994), Clinical Chemistry. In: Medical Laboratory Technology. 4" ed. Jaypee
Brothers, New Delhi, pp. 448 — 457.

Reitman, S. and Frankels, S. (1957). A colorimetric method for the determination of Serum glutamic
Oxalo acetic and glutamic pyruvate transaminases. Am. J. Clin. Pathol., 28 : 56 — 63.

Robertson, D., Frolich, j.c. Carr, R.K., Watson, J.T., Hollifield, J.M., Shard, D .G. and.Oates,
J.A.(1978).Effects of caffeine on plasma rennin activity catecholamine and blood pressure.
N.Eng.J.Med.,(298):181-186.

IJSER © 2013
http://www.ijser.org


http://www.ijser.org/
http://www.fluoridealert.org/pesticides/Diflubenzuron
mailto:488-5627.info@pycheath.com
mailto:488-5627.info@pycheath.com

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

International Journal of Scientific & Engineering Research, Volume 4, Issue 5, May-2013 1223
ISSN 2229-5518

Rubinstein, E. and Shalit, 1. (1993). Effect of the quinolones on the immune system. In: Hooper, D.C.,
and Wolfson, J.S. (eds.). Quinolones antimicrobial agents. 2" edn., Washington D.C. American
Society of Microbiology. pp. 519-526.

Sampathraj, R (1994). Studies on an antineoplastic drug-methotrexate: histological and biochemical
responses of epididymis and hormonal changes in adult albino rats, Ph. D. Thesis, Bharathiar
University, Coimbatore, India.

Sauberlich, H.E.(1994). Pharmacology of vitamin C. Annu. Rev. Nutr.,(14):371-391.

Schaeffer, A.J. (2002). The expanding role of fluoroquinolones. In: The American Journal of
Medicine, Vol. 113 (1A): 455-545.

Selvaraj, M. (2002). Studies on Diclofenac Sodium: Endocrine changes, epididymal biochemsitry and
histoarchitecture in rats. Ph.D. Thesis, Bharathiar University, Coimbatore, India.

Shalit, 1.(1991).Immunological aspects of new quinolones. Eur. J, Clin. Microbiol. Infect Dis., 10:
262-266.

Smith, R.L., Loewenthal, H., Lehmann, H.and Ryan,E.(1959).Clin Chim. Acta.,(4):384.

Tourrel, C., Bailbe, D., Meile, M.J., Kergoat, M. and Portha, B. Glucagon-like peptide-1 and exendin-
4 stimulate beta-cell neogenesis in streptozotocin-treated newborn rats resulting in persistently
improved glucose homeostasis at adult age. Diabetes, 50(7): 1562-70.

Traber, M.G.(1999).Vitamin E. In: Modern Nutrition in Health and Disease. 9" edn Edited by
Maurice shits, James Olson, Moshe Shike, and A. catharine Ross. Baltimore: Williams and Wilkins.
pp 347-362.

Vijaya, D. (1996). Studies on caffeine and acetaminophen: Effect on liver, kidney and testis of adult
albino rats. Ph.D., Dissertation submitted to Bharathiar University, Coimbatore.

Widmann, F.K.(1984). Enzymes useful in clinical diagnosis, In: Clinical interpretation of laboratory
tests. 9" edn., P.G.Publishing (p) Ltd, Singapore. Pp.293-308.

Yoesef, M.1., Abddallahb, G.A. and Kamelb, K.I. (2003). Effect of Vitamin C and vitamin E
supplementation on serum quality and biochemical parameters of male rabbits. Animal Reproductive
science. . (E-Mail article), vol- 76,Issues-1-2, pp.99-111.

Young, A.A., Gedulin, B.R., Bhavsar, S., Bodkin, N., Jodka, C., Hansen, B. and Denaro, M(1999).
Glucose-lowering and insulin-sensitizing actions of exendin-4: studies in obese diabetic (ob/ob,

db/db) mice, diabetic fatty zucker rats, and diabetic rhesus monkeys (Macaca Mulatta). Diabetes.,
48(5): 1026-34.

Zhou, T., Ross, D.G., DeVito, M.J. AND Crofton, K.M.(2001).Effects of short-term in vivo exposure
to polybrominated diphenyl ethers on thyroid hormones and hepatic enzyme activities in weanling
rats. Toxicol. Sci., 61(1): 76-82.

Zilva, J.F., Pannal, P. and Mayne, P.D.(1991). The plasma enzymes in diagnose. In: clinical chemistry
in diagnosis and treatment. Zilva, J.F., Pannal, P. and Mayne, (eds.). PG Publishing Pvt. Ltd., pp. 307-
323.

http://www.atdn.org, 2002.

IJSER © 2013
http://www.ijser.org


http://www.ijser.org/

International Journal of Scientific & Engineering Research, Volume 4, Issue 5, May-2013 1224
ISSN 2229-5518

IJSER © 2013
http://www.ijser.org


http://www.ijser.org/

	Group I: Control:
	Group III: Long Duration
	Table-1. Effect of ciprofloxacin alone and in co-administration with vitamin supplements on body weight of rats
	Group – I – Control
	Group - (( - Short Duration 
	1
	Low dose
	Group - ((( - Long Duration



	CONCLUSION
	References




