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ABSTRACT 

A grape (Vitis vinifera) is commercial juice product have been applied in medical 

research studies, showing potential benefits against the diseases. Nicotine, a major toxic 

component of cigarette smoking, has long been recognized to result in oxidative stress by 

inducing the generation of reactive oxygen species in the skeletal muscle tissue. Wistar strain 

male albino rats were used in the present study, rats were divided into 4 groups of six in each 

group i)  Normal Control  (NC) (Control rats received  0.9% saline) ; ii) Nicotine treated (Nt) 

(at a dose of 0.6 mg/ kg body weight by subcutaneous injection for a period of 2 months ); iii) 

Red Grape extract treated (RGEt) (red grape extract 50mg/kg body weight (after the 

standardization) via orogastric tube for a period of 2 months.); IV)) Nicotine + Red Grape 

(Nt+RGEt)  (Rats were received the nicotine with a dose as mentioned in Group II and Group 

III.  The animals were sacrificed after 48 hrs after the last treatment   by cervical dislocation 

and isolated the skeletal muscle tissues  fiber types such as Gastrocnemeus (GN) and soleus 

(SOL)  The levels of Total carbohydrates content, Glycogen, Total free aminoacids and 

Glycogenphosphorylases (a and ab) were decreed in nicotine treated rats in the skeletal 

muscle tissue and increased was  observed in the combination treatment (Ni+RGEt) ratsof 50 

mg/kg body weight found more effective. This results stating that red grape extract treated 

rats are beneficial, especially for the nicotine subjects,and thereby to improve the health 

status and life span. 

Keywords: Nicotine, Red Grape extract, Total carbohydrates, Glycogen, Total free 

aminoacids, Glycogenphosphorylases, skeletal muscles tissue and Male albino rat. 
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INTRODUCTION  

  Grape (Vitis vinifera L.) is one of the most commonly consumed fruit growing 

worldwide. The total amount about 80% is used in wine making (Maier et al., 2009) and the 

grape byproduct consists 20% of weight from winery process (Lafka et al., 2007). In 

Thailand, grape is usually processed into various products such as wine, juice and raisins. 

Black queen is one of the grape varieties that is normally processed into wine and juice and 

the large quantity of byproducts from both processes such as pomace (grape pulp, peels and 

seeds) were obtained and there has been several studies showing that these kind of by 

products could be a good source of antioxidants such as polyphenols and flavonoids. Wine is 

considered to be a high bioactive polyphenol content source. Many studies have revealed the 

key role played by phenolic compounds from grapes and wine on human health; 

cardiovascular diseases being the pathologies that have received much attention (Pozo-Bayón 

et al., 2012, Arranz et al., 2012). Wine is a widely consumed beverage in the world, with 

thousands of years of tradition. The phenolic compounds in grape berries are responsible for 

some of the major organoleptic properties of wine, such as color, astringency, bitterness, and 

aroma (Minussi et al., 2003; Pérez-Magariño and González-Sanjosé, 2006). During the red 

winemaking process, phenolic compounds from the skins of red grapes transfer to the must 

during the fermentation and any maceration steps (Salas et al., 2003). Based on their carbon 

skeleton, phenolic compounds are divided into two groups: flavonoid (anthocyanins, flavan-

3-ols, flavonols) and non-flavonoid compounds (hydroxybenzoic and hydroxycinnamic acids, 

stilbenes). Different types of phenolic compounds endow grape varieties and wines with 

specific quality characteristics.  

 

Nicotine are highly addictive (Grana et al., 2014; Holbrook and Bradley, 2016). An 

average cigarette yields about 2 mg of absorbed nicotine, and in lesser doses of that order, the 

substance acts as a stimulant in mammals, while high amounts (50–100 mg) can be harmful 

(Mayer, 2014). This stimulant effect is a contributing factor to the addictive properties of 

tobacco smoking. Nicotine's addictive nature includes psychoactive effects, drug-reinforced 

behavior, compulsive use, relapse after abstinence, physical dependence and tolerance 

(Caponnetto et al., 2012). Nicotine is a natural ingredient acting as a botanical insecticide in 

tobacco leaves. It is the principal tobacco alkaloid, occurring to the extent of about 1.5% by 

weight in commercial cigarette tobacco and comprising about 95% of the total alkaloid 

content. Oral snuff and pipe tobacco contain concentrations of nicotine similar to cigarette 

tobacco, whereas cigar and chewing tobacco have only about half the nicotine concentration 

of cigarette tobacco. An average tobacco rod contains 10–14 mg of nicotine (Kozlowski et 

al., 1998), and on average about 1–1.5mg of nicotine is absorbed systemically during 

smoking (Benowitz and Jacob 1984). Nicotine in tobacco is largely the levorotary (S)-isomer; 

only 0.1–0.6% of total nicotine content is (R)-nicotine (Armstrong et al., 1998). Chemical 

reagents and pharmaceutical formulations of (S)-nicotine have a similar content of (R)-

nicotine (0.1–1.2%) as impurity since plant-derived nicotine is used for their manufacture. In 

most tobacco strains, nor nicotine and anatabine are the most abundant of minor alkaloids, 

followed by anabasine. This order of abundance is the same in cigarette tobacco and oral 

snuff, chewing, pipe, and cigar tobacco (Jacob et al., 1999). However, nornicotine levels are 

highest in cigar tobacco, anatabine levels are lowest in chewing tobacco and oral snuff, and 

anabasine levels are lowest in chewing tobacco (Jacob et al., 1999). Small amounts of the N_-

methyl derivatives of anabasine and anatabine are found in tobacco and tobacco smoke. 

Several of the minor alkaloids are thought to arise by bacterial action or oxidation during 

tobacco processing rather than by biosynthetic processes in the living plant (Leete, 1983). 

These include myosmine, N_-methylmyosmine, cotinine, nicotyrine, nornicotyrine, nicotine 

N_-oxide, 2, 3_-bipyridyl, and metanicotine. Myosmine is found not only in tobacco but also 
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in a variety of foods including nuts, cereals, milk, and potatoes (Tyroller et al., 2002). Also, 

nicotine is found in low levels in vegetables such as potatoes, tomatoes, and eggplants 

(Siegmund et al., 1999). Hence, this study was designed to investigate the effects of red grape 

extract and leaf extract on nicotine induced oxidative stress in the lung tissue of male albino 

rat. 

The aging process has been shown to result in an accelerated functional decline. The 

exact mechanisms that cause this functional decline are unclear. The free radical theory of 

aging, however, has gained strong support because it is able to explain some of the processes 

that occur with aging and the degenerative diseases of aging. This theory proposes that an 

increase in oxygen radical production with age by mitochondria produce an increase in 

cellular damage (Harman, 1996, 1998). Aerobic organisms are well-protected against 

oxidative challenges by sophisticated antioxidant defense systems. However, it appears that 

during the aging process an imbalance between oxidants and antioxidants balance may occur, 

referred to as oxidative stress. Oxidative stress induced by oxidant species occurs under 

conditions when antioxidant defenses are depleted or when the rate constants of the radical 

reactions are greater than the antioxidant defense mechanisms (Buettner, 1993). Oxidative 

damage to these biomolecules seems to depend on hydrogen peroxide and a reduced 

transition metal. Therefore, molecules that contain transition metals, such as aconitase (a 

Krebs cycle enzyme), are likely to undergo oxidative damage (Hausladen and Fridovich, 

1994). This study was designed to investigate the effects of Red grape extract on nicotine 

induced changes in carbohydrate metabolism in the skeletal muscle tissues of male albino rat 

with reference to aging. 

 

METERIALS AND METHODS 

CARE AND MAINTENANCE OF EXPERIMENTAL ANIMALS: 

Male pathogenic free wistar albino rats were obtained from the Department of 

Zoology, Animal House, S.V. University,Tirupati, Andhra Pradesh, India.  The animals were 

housed six to a polypropylene cage and provided with food and water add libitum.  The 

animals were maintained under standard conditions of temperature and humidity with an 

alternating 12hr light/dark. The usage of animals was approved by the Institutional Animal 

Ethics Committee (Resolution No.10/(i)/a/CPCSEA/ IAEC/SVU/ZOOL/KC/ Dt.08.07.2012). 

Animals were fed standard pellet diet (Agro Corporation Pvt. Ltd., Bangalore, India) and 

maintained in accordance with the guidelines of the National Institute of Nutrition and Indian 

Council of Medical Research, Hyderabad, India. 

 

CHEMICALS: 

Nicotine and other fine chemical were obtained from Sigma chemical company, St. 

Louis, USA.  All other chemicals and reagent used were of analytical grade. 

 

 PREPARATION OF RED GRAPE EXTRACTION: 

Red Grapes, as large clusters with red berries, were brought from a local supermarket 

in Banglore  and identified as Vitis vinifera L.(Family; Vitaceae) The grape were crushed 

(whole fruit) for juice and dried in shade, powdered and extract by maceration with 70% 

(W/V) alcoholic for 72 h in ambient temperature. The red grape extract was filtered and then 

solvent evaporated to dryness under reduced pressure in a rotary evaporator. The residual red 

grape extract was used for this study. 

 

EXPERIMENTAL DESIGN: 

Age matched rats ( Young and Old ) were divided into 4 groups of six in each groups.                                       

i) Normal Control, ii) Nicotine treatment (Nt),iii) Red Grape extracts treatment (RGEt) and, 
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iv) Nicotine + Red Grape extract treatment (Nt+RGEt).Group I – Normal Control(NC), (Six 

rats were treated with normal saline (0.9%) orally via orogastic tube for a period of 2 

months).Group II – Nicotine treatment (Nt)(Rats were received the nicotine at a dose of 0.6 

mg/kg body weight (0.5ml) by subcutaneous injection for a period of 2 months).Group III – 

Red Grape extract treatment (RGEt)(Rats were received red grape extract 50mg/kg body 

weight via   orogastric tube for a period of 2 months).Group IV – Nicotine + Red Grape 

extract treatment (Nt+RGEt) (Rats were received the nicotine at a dose of 0.6 mg/kg body 

weight (0.5ml) by subcutaneous injection and   red grape extract 50mg/kg body weight via 

orogastric tube for a period of 2 months).The animals were sacrificed after 48 hrs after the 

last treatment session by cervical dislocation and the skeletal muscle fiber types tissue  (GN 

and SOL) were isolated at -4
0
, washed with ice-cold saline, immediately immersed in liquid 

nitrogen and stored at -80
0
 for biochemical analysis and enzymatic assays. Before assay, the 

tissues were thawed, sliced and homogenized under ice-cold conditions. Selected parameters 

were estimated by employing standard methods. 

 

BIOCHEMICAL INVESTIGATIONS 

1. TOTAL CARBOHYDRATES: 

The total carbohydrate content was estimated by the method of Carroll et 

al.,(1956).The skeletal muscle tissues (GN and SOL) were homogenized in 10% trichloro 

acetic acid to prepare 1% (W/V) homogenates.  The proteins precipitated were removed by 

centrifuging the homogenates for 15 minutes at 3000g at 4
0
C.  The clear supernatant was 

taken for the estimation of total carbohydrates.  To 0.5 ml of supernatant, 5 ml of anthrone 

reagent was added and kept in a boiling water bath for 15 minutes.  Then, the contents were 

cooled and read at 620 nm against the reagent blank. The total carbohydrate content was 

expressed as mg of glucose/gm wet weight of the tissue. 

 

2.  GLYCOGEN: 

 The Glycogen was estimated by the method of Kemp and Van Hejnigen (1954).  The 

tissues were homogenized in 80% (W/V) methanol to prepare 5% (W/V) homogenates.  The 

suspension was centrifuged at 3000g for 15 minutes at 4
0
C the supernatant containing 

glucose was decanted.  (The glycogen content  present in the skeletal muscle tissue 

homogenates was estimated after extraction of the glucose with 80% methanol).  Now the 

tissue residue was suspended in 5 ml of deproteinizing solutions (5% TCA containing 0.1% 

silver sulphate) and the fluid level was marked on centrifuge tube and the tube was covered 

with a glass cap and placed in a boiling water bath for 15 minutes.  Then the tube was cooled 

in running tap water and deproteinizing solution was added up to the mark to compensate the 

loss due to evaporation.  The contents were centrifuged at 5000g for 15 minutes at 4
0
C.  1ml 

of clear supernatant was added to 3ml of concentrated sulphuric acid (AR) in a wide mouthed 

test tube mixed by vigorous shaking.  The mixture was heated in a boiling water bath for 

exactly 6.5 minutes and subsequently cooled under running tap water.  The intensity of the 

pink colour developed was read against the blank at 520 nm in a spectrophotometer.  The 

glycogen content was expressed in mg glucose/gram wet weight of the tissue. 

 

3. TOTAL  FREE AMINO ACIDS: 

 The total free amino acids were estimated by the method of Moore and Stein (1954).  

5% (W/V) homogenates of the tissues were prepared in 10% (W/V) trichloro acetic acid 

(TCA) and centrifuged the contents at 2000g for 15 min at 4
0
C.  To 0.5 ml of supernatant, 

2.0ml of Ninhydrin reagent was added and the contents were exactly boiled for 6½ minutes in 

a boiling water bath.  The contents were cooled to laboratory temperature.  The samples were 

made upto 10 ml with distilled water and the colour intensity was read at 570 nm in a 

https://dx.doi.org/10.26808/rs.ph.i8v4.04


DOI : https://dx.doi.org/10.26808/rs.ph.i8v4.04                                                                                                                

International Journal of Pharmaceutical Science and Health                               Issue 8, Vol.4 (July-August 2018) 

Available online on http://www.rspublication.com/ijphc/index.html                                          ISSN 2249 – 5738 

©2018 RS Publication, rspublicationhouse@gmail.com Page 35 

 

spectrophotometer against the reagent blank. The total free amino acid content was expressed 

in mg of free amino acids per gram wet weight of the tissue. 

 

4. GLYCOGEN PHOSHORYLASE ‘a’ (active) and ‘ab’ (total) : (1,4--D-glucon:  

orthophosphate--D-glucosyl transferase: E.C:2.4.1.1): 

 Phosphorylase activity in the muscles was estimated by the method of Cori et 

al.,(1955) in the direction of glycogen synthesis by determination of the amount of inorganic 

phosphate formed from glucose-1-phosphate, 5% (W/V) muscle homogenates were prepared 

in an aqueous medium containing sodium fluoride (0.1M) and ethylene diamine tetra acetic 

acid (EDTA) (0.037M) of pH 6.5 as recommended by Guillory and Mommaerts (1962) to 

avoid enzymatic interconversion of the two phosphorylases.  The homogenates were 

centrifuged for 15 minutes at 1000g at 4
0
C and the supernatant was diluted 4 times with 

cysteine (0.03M)- glycerophosphate (0.015M) buffer at pH 6.5. 0.4 ml of diluted enzyme 

(corresponding to 20 mg of muscle) was added to 0.2 ml of 2% glycogen and incubated for 

20 minutes at 37
0
C.  The reaction was started by the addition of 0.2 ml of glucose-1-

phosphate (0.016M) to one of the tubes and to the other 0.2 ml of glucose-1-phosphate 

(0.016M) containing adenosine-5-monophosphate (AMP) (0.004 M) for estimating active 

phosphorylase (a) and total phosphorylase (ab) respectively.  After incubating the reaction 

mixture for 15 minutes for total phosphorylase and 30 minutes for active phosphorylase, the 

reaction was arrested by the addition  of 1 ml of 10% TCA and centrifuged.  The inorganic 

phosphate formed was estimated by the method of Fiske and Subba Row (1925).  To the 

supernatant, 1ml of molybdate reagent was added followed by the addition of 0.4 ml of 

aminonaphtho-sulphonic acid (ANSA) reagent. The contents were diluted to 10 ml                  

with distilled water.  The colour developed was read immediately at 660 nm in a 

spectrophotometer against the reagent blank.  Phosphorylase activity was expressed as  

moles of inorganic phosphate liberated/mg protein/hour. 

 

PROTEIN ASSAY 

Protein content where ever mentioned was estimated by the method of Lowry et al., 

(1951) using bovine serum albumin as standard. 

 

STATISTICAL ANALYSIS 

Statistical analysis has been carried out using INSTAT software. The data was 

analyzed for the significance; the results were presented with the P-values. 

 

TOTAL CARBOHYDRATES 

RESULTS : 

 In the present study in total carbohydrates content was increased in both (young and 

old) RGEt  rats  of GN (young by  +1.26%; old by +4.68%)  and SOL( Young by +8.46%; 

Old by +14.79%) when compared to control rats. In  Nicotine treated rats the decrease  was 

observed in  both the  tissues of   GN (young  by -0.12; Old by -2.25%) and SOL (Young by -

5.67; Old by -2.74%). than the control rats, In the combination treatment (Nt+RGEt) slightly 

increase  was observed when compared to control rats of both age groups in the both tissues. 

(Table.1) 
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Table-1: Changes in Total  Carbohydrates content  due to Red Grape  Extract treatment 

(RGEt),  Nicotine  treatment (Nt) and  interaction of the both (RGEt+Nt) for a period of 2 

months over the  control in  Gastrocnemius (GN) and Soleus (SOL) muscles of male albino 

rats of young (3 months) and old (18 months) age groups. Values are expressed in mg/gram 

wet weight of the tissue. 

 

 

S. 

No 

 

Name 

of the 

tissue 

Young 

 
Old 

Control RGEt Nt RGEt+Nt Control RGEt Nt RGEt+Nt 

 

1 

 

GN 

 

252.03 

4.96 

255.21 

4.27 

(+1.26) 

251.72 

2.47 

(-0.12) 

259.04 

3.83 

(+2.78) 

256.25 

4.97 

268.26 

3.83 

(+4.68) 

250.47 

3.93 

(-2.25) 

263.93 

3.22 

(+2.99) 

 

2 

 

SOL 

 

233.76 

3.83 

253.54 

4.11 

(+8.46) 

220.49 

4.37 

(-5.67) 

250.68 

3.25 

(+7.23) 

238.33 

5.58 

273.58 

4.32 

(+14.79) 

231.79 

3.85 

(-2.74) 

258.10 

3.51 

(+8.29) 

 

All the values are  SD of six individual observations. 

Values in parentheses denote per cent change over respective sedentary control. 

*   Values are significant at P < 0.001 

        ** Values are significant at P < 0.05 

 
@

  Values are non-significant. 

 
GLYCOGEN: 

 In the present study in total carbohydrates content was increased in both (young and 

old) RGEt rats of GN (young by  +16.63%; old by +14.65%)  and SOL( Young by 

+13.96%;Old by +37.58%) when compared to control rats. In Nicotine treated rats the 

decrease was observed in  both the  tissues of   GN (young  by -19.60; Old by -29.74%) and 

SOL (Young by -22.63; Old by -31.99%). than the control rats, In the combination treatment 

(Nt+RGEt) slightly increase  was observed when compared to control rats of both age groups 

in the both tissues. (Table.2). 

 

Table-2: Changes in Glycogen content  due to Red Grape  Extract treatment (RGEt),  

Nicotine  treatment (Nt) and  interaction of the both (RGEt+Nt) for a period of 2 months over 

the  control  in Gastrocnemius (GN) and Soleus (SOL) muscles of male albino rats of young 

(3 months) and old (18 months) age groups. Values are expressed in mg/gram wet weight of 

the tissue. 

 

S. 

No 

 

Name 

of the 

tissue 

Young 

 
Old 

Control RGEt Nt RGEt+ Nt 
Contro

l 
RGEt Nt RGEt+Nt 

 

1 

 

GN 

 

5.05 

0.85 

5.89
@

 

1.28 

(+16.63) 

4.06 

1.43 

(-19.60) 

11.28* 

1.46 

(+123.36) 

4.64 

1.39 

5.32
@

 

1.63 

(+14.65) 

3.26 

1.30 

(-29.74) 

7.06* 

1.63 

(+52.15) 

 

2 

 

SOL 

 

6.23 

1.39 

7.10
@

 

1.52 

(+13.96) 

4.82* 

1.64 

(-22.63) 

8.26
@

 

2.13 

(+32.58) 

5.72 

1.50 

7.87* 

1.62 

(+37.58) 

3.89** 

1.35 

(-31.99) 

7.10
@

 

1.92 

(+24.12) 
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All the values are  SD of six individual observations. 

Values in parentheses denote per cent change over respective sedentary control. 

*   Values are significant at P < 0.001 

        ** Values are significant at P < 0.05 

 
@

  Values are non significant. 

 

TOTAL FREE AMINOACIDS: 

 In the present study in total carbohydrates content was increased in both (young and 

old) RGEt rats  of GN (young by  +41.85%; old by +41.18%)  and SOL( Young by 

+90.39%;Old by +5.33%) when compared to control rats. In  Nicotine treated rats the 

decrease  was observed in  both the  tissues of   GN (young  by -44.98; Old by -11.28%) and 

SOL (Young by -3.24; Old by -8.12%). than the control rats, In the combination treatment 

(Nt+RGEt) slightly increase  was observed when compared to control rats of both age groups 

in the both tissues. (Table.3). 

 

Table -3:  Changes in Total  free amino acids activity due to Red Grape  Extract treatment 

(RGEt),  Nicotine  treatment (Nt) and  interaction of the both (RGEt+Nt) for a period of 2 

months over the  control in Gastrocnemius (GN) and Soleus (SOL) muscles of male albino 

rats of young (3 months) and old (18 months) age groups. Values are expressed in mg/gram 

wet weight of the tissue. 

 

 

S.No 

 

Name of 

the tissue 

Young 

 
Old 

Control RGEt Nt RGEt+Nt Control RGEt Nt RGEt+Nt 

 

1 

 

GN 

 

20.43 

1.49 

11.88* 

1.45 

(+41.85) 

11.24* 

1.57 

(-44.98) 

16.45* 

2.16 

(-19.48) 

10.10 

1.68 

 

14.26* 

1.74 

(+41.18) 

8.96** 

1.38 

(-11.28) 

14.64* 

1.68 

(+44.95) 

 

2 

 

SOL 

 

8.64 

1.31 

16.45* 

1.37 

(+90.39) 

8.36
@

 

2.52 

(-3.24) 

10.92** 

1.96 

(+26.38) 

8.62 

1.79 

9.08
@

 

1.46 

(+5.33) 

7.92
@

 

2.33 

(- 8.12) 

9.43
@

 

1.47 

(+9.39) 

 

All the values are  SD of six individual observations. 

Values in parentheses denote per cent change over respective sedentary control. 

*   Values are significant at P < 0.001 

        ** Values are significant at P < 0.05 

 
@

  Values are non-significant. 

 

GLYCOGEN PHOSPHORYLASES : 

In the present study in total carbohydrates content was increased in both (young and 

old) RGEt  rats  of GN (young by  +6.05%; old by +2.95%)  and SOL( Young by 

+8.93%;Old by +2.77%) when compared to control rats. In  Nicotine treated rats the decrease  

was observed in  both the  tissues of   GN (young  by -10.63; Old by -12.93%) and SOL 

(Young by -14.10; Old by -23.06%). than the control rats, In the combination treatment 

(Nt+RGEt) slightly increase  was observed when compared to control rats of both age groups 

in the both tissues (Table.4). 
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Table – 4:  Changes in Glycogen Phosphorylase-a activity due to Red Grape  Extract 

treatment (RGEt),  Nicotine  treatment (Nt) and  interaction of the both (RGEt+Nt) for a 

period of 2 months over the Sedentary Control (SC) in Gastrocnemius (GN) and Soleus 

(SOL) muscles of male albino rats of young (3 months) and old (18 months) age groups. 

Values are expressed as moles of inorganic phosphate liberated/mg protein/hour.   

 

 

S. 

No 

 

Name of 

the tissue 

Young 

 
Old 

Control RGEt Nt RGEt+Nt Control RGEt Nt RGEt+Nt 

 

1 

 

GN 

 

45.41 

1.87 

 

48.16
@

 

2.88 

(+6.05) 

40.58** 

2.23 

(-10.63) 

43.62
@

 

1.91 

(- 3.94) 

43.36 

2.74 

44.64
@

 

2.83 

(+2.95) 

37.75* 

2.00 

(- 12.93) 

39.79* 

1.91 

(-8.23) 

 

2 

 

SOL 

 

57.72 

1.92 

62.88** 

3.29 

(+8.93) 

49.58* 

1.87 

(-14.10) 

52.59** 

1.74 

(- 8.88) 

45.44 

4.02 

46.70
@

 

2.69 

(+2.77) 

34.96* 

3.45 

(- 23.06) 

44.33
@

 

4.73 

( - 2.44) 

 

All the values are  SD of six individual observations. 

Values in parentheses denote per cent change over respective sedentary control. 

*   Values are significant at P < 0.001 

        ** Values are significant at P < 0.05 

 
@

  Values are non significant. 

 

RESULTS AND DISCUSSION : 

 A contracting muscle has a demand for an extra energy and the ability to maintain 

energy and redox status varies considerably among different muscle types (Essen et al.,1980; 

Garcia – Esteller et al.,1982; Hintz et al.,1982; Idstrom et al.,1985; Venkataiah, 1995).  In the 

present investigation it was observed that the aging results in the slight elevation in total 

carbohydrates in both gastrocnemius and soleus muscles which may be due to decreased 

metabolic utilization in the old animals.  The impaired alterations in the activities of enzymes 

involved in the carbohydrate metabolism contribute to the reduction of carbohydrate 

catabolism and elevation in age-related accumulation of tissue carbohydrates.  The age-

related slowing down and impairment in carbohydrate metabolism appears to play a role in 

the expression of cellular senescence (Tollefsbol, 1987). 

 The significant decrease in total carbohydrate levels in the selected skeletal muscles 

(GN and SOL) of old rats after nicotine treatment suggest possible utilization of 

carbohydrates to meet the energy demand during ethanol toxicity.  Similar pattern of changes 

in carbohydrate levels has been reported in brain and other tissues of rats during ethanol 

intoxication. This is possible due to the products of nicotine metabolism that inhibit the 

formation of glucose from other compounds such as aminoacids etc. These findings support 

the present results that the utilization of carbohydrates is more in older rats than the young 

ones (Table.1). Young rats can more readily maintain high levels of oxygen consumption 

accompanied by a more efficient use of fats as an energy source compared to old ones 

(Somani et al.,1992; The Hindu, Science and Technology, “Hot Line” April 10, 1997).  

Holloszy and Booth (1976) observed that during endurance training skeletal muscle adapt to 

slower utilization of carbohydrate and increased reliance on fat oxidation as a source of 

energy. In the present study the combination treatment significantly enhanced the total 
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carbohydrates content in both the muscle fibres, suggesting the beneficial effect of red grape 

extract  under induced nicotine conditions.  

 Glycogen levels were increased in GN, SOL of both the age groups after two months 

red grape extract  due to increased glycogenesis or gluconeogenesis (Cartee, 1994; Hughes, 

1995; Dhahbi et al.,1999) to meet the energy demands of the tissue.  In the present 

investigation it was observed that the glycogen content was more in SOL than the GN of red 

grape extract rats, which may be attributed to functional adaptations of the fibres.  Red grape 

extract  also alters the sensitivity of tissues like muscles to catecholamines and shifts the fuel 

substrate to fat (Holloszy and Booth, 1976; Trueth et al.,1995). Hence, glycogen utilization is 

reduced resulting in its accumulation.The increase in the glycogen content may be due to 

decreased utilization of glycogen for energy release, since fats are preferred over 

carbohydrates or it may be due to increased synthesis of same from non-carbohydrate sources 

or both.   

The elevation in the skeletal muscle glycogen concentration also accounts from the 

decrease in blood glucose during endurance exercise (Bilwanath, 1996).  Glycogenolysis in 

muscle is inhibited by increased accumulation of glucose-6-phosphate resulted due to 

increased permeability of muscle to glucose, induced by training (Tarnopolsky et al.,1995).  

The elevated levels of glycogen in the muscle fiber types may also suggest possible 

augmentation of turnover rate of carbohydrates during endurance exercise (Asha Devi and 

Bhagavathi, 1993) and reflect the differences in the endurance capacities between them. The 

excess glucose entered into the muscle may be converted to stored carbohydrates thereby 

resulting in increased glycogen content in the red grape extract  muscles. These changes in 

muscle glucose and glycogen may be due to possible physiological or functional adaptations 

to endurance red grape extract.  

From the present investigation it was observed that the muscle glycogen levels 

significantly decreased (Table.2) due to aging.  The decrease in the glycogen content with 

advancement of age may be due to augmented glycogen degradation, through glycolysis or 

due to decreased synthesis of glycogen during aging.  Takahashi et al.,(1970) reported 

reduction in glycogen levels with advancement of age.  The decrease in glycogen (Drahota 

and Gutmann, 1963), ATP (Ermini and Verzar, 1968; Frubel Osipova, 1969), ATP/ADP ratio 

(Ermini et al.,1971) and Creatine phosphate (Ermini, 1970) reflects a deficiency in energetics 

of muscular contraction in old age.  The decreased mitochondrial oxidation as revealed by 

decreased activity of Glycogen levels clearly indicates the prevalence of hypoxic conditions 

in the tissues, which normally increases glycogen utilization. 

 

 Peters et al.,(1996) reported that nicotine, and its byproducts were associated with 

reduced glycogen resynthesis in skeletal muscles.  Chronic nicotine intake produced an 

increase in glycogen concentration and decrease in pyruvate kinase activity before the first 

signs of myopathy appeared.  When myopathy was present, glycogen decreased.  These 

changes may contribute to the decline in skeletal muscle performance in myopathy cases 

(Vernet et al.,1995). Reduced levels of glycogen also could lead to reduced glucose 

availability and glycolysis in cells.  Studies of the intact liver (Van Horn et al.,2001), whole 

liver hepatocytes (Van Horn and Cunningham, 1999; Van Horn et al.,2001) and periportal 

and perivenous hepatocytes (Baio et al.,1998) demonstrated that glycogen levels are greatly 

reduced in livers of chromic alcohol consumers.  Similarly, in skeletal muscle fibers the 

reduced glycogen levels may be attributed to reduced glucose availability and glycolysis.   

Both the muscle fibers showed similar trend of changes in glycogen content under 

experimental conditions, which reveals no specific fiber type alterations in the glycogen 

content in GN and SOL muscle fibers. 
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 The total FAA content increased significantly in both skeletal muscles due to red rape 

extract.  Similar increase in the amino acid levels during muscular work was reported in the 

muscle of frog (Rajendra et al.,1980; Bhargava, 1982), rat (Dohm et al.,1981; Krishna 

Mohan et al.,1985b) and plasma of human subjects (Pivarnik et al.,1984).  The total FAAs in 

skeletal muscles arise from a balance between a numbers of factors.  Amino acids are added 

to the pool through the synthesis of non-essential amino acids and precursors within the tissue 

and through release of amino acids from the breakdown of dietary and cellular proteins in the 

tissues.  Muscle provides much larger portions of the total FAA pool of the body than does 

liver (Nelsons and Cox, 2000).  The total amino acid turnover per hour is also much greater 

for muscle than for liver. 

The increased amino acid content in the red rape extract muscles may be due to 

augmented activity of acidic, alkaline and neutral proteases.  This elevation in amino acid 

level may also be attributed to the enhanced proteolysis as well as decreased amino acid 

utilization for protein synthesis (Bylund-Fellenius et al.,1984).  Perhaps, the elevated pool of 

FAA in the red rape extract muscles may serve as an important source for the increased 

energy expenditure through their oxidation.  Sahlin et al.,(1978) demonstrated that 

acceleration of proteolytic enzymes was proportional to the increased acidity in red rape 

extract muscle. 

Besides these, the enhanced level of FAA may be due to ammonia intoxication 

(Krishna Mohan Reddy, 1986). In this present study it is reported that total free amino acids 

content was decreased due to ethanol treatment in both age groups.  This decrease may be 

due to the effect of nicotine products on the FAA content in the plasma. Similar reports are 

available under acute ethanol administration condition (Mila Kofsky et al.,1986). It was 

observed the concentration of ethanol load may influence the aminoacid pool (Green et 

al.,1981). However, contradictory reports are also available regarding the influence of 

nicotine on total free aminoacid pool. The low levels of FAA in the muscle fibers due 

tonicotine treatment may also be due to high utilization of these to carbohydrate sources via 

gluconeogenesis pathway to meet the energy demand under the influence of nicotine 

intoxication. In the present study we observed an elevation of FAA pool in the muscle fibers 

due to combination of red grape extract and nicotine, suggests the red grape extract training 

enhances the supply of FAA content to counter the nicotine toxicity. This is more observed in 

old age groups than in young muscle fibers.  

 Phosphorylase system was found to be inactivated by the accumulation of organic 

acids (Chandra Sekharam Naidu, 1973; Reddanna 1979, Bhargava, 1982; Chasiotis, 1983; 

Uma Devi, 1992).  Accumulation of lactic acid may be responsible for decrease in 

phosphorylase activity in muscles (Bhargava, 1982; Chasiotis et al.,1982).  Since lactic acid 

levels were found to increase during aging, in the present investigation the phosphorylase 

inhibition was also greater in the skeletal muscles of old rats.  Further the activity of 

phosphorylase is known to depend on the availability of inorganic phosphate. 

 The elevated levels of phosphorylase activity in both the skeletal muscles of rats after 

acute red grape extract indicate the mobilization of glycogen reserves to glucose-1-phosphate 

to provide energy in order to meet the energy demands during endurance red grape extract. 

But in the present investigation despite increased utilization, glycogen content was found to 

increase in the muscles of red grape extract rats indicating higher rate of operation of 

gluconeogenesis or glycogenesis than glycogenolysis and also transport of glucose from other 

organs by permeability of muscle to glucose after exercise (Coggan et al.,1995).  Among the 

muscles studied the red grape extract induced elevation in phosphorylases was more in GN of 

young rats than in old rats when compared to SOL. 
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A decrease in the phosphorylase system has been observed due to nicotine treatment and 

combination effect.  This may be due to the accumulation of lactic acid in blood and muscle 

fibres and also it may be due to elevation in basic protein levels in the muscle fibres 

(Padmavathi et al.,1975). Similar studies in different toxicant the decreased activities of 

phosphorylases due to ethanol intoxication may be due to degradation of muscle protein as a 

result of elevated protease activity as observed by Krishnamohan Reddy (1986). Efflux of 

several enzymes such as creatine phosphokinase (CPK) and LDH has been also reported 

(Reddy et al.,1971), which is probably due to the alteration in the permeability properties of 

muscle membrane during physical stress. Thus, possibly owing to the greater metabolic 

disturbances both GN and SOL muscle fibers seemed to be affected to a greater extent in its 

phosphorylase system. 

 A correlation between phosphorylase activity and the rate of glycogen degradation 

can be envisaged. If the phosphorylase system is active, glycogen utilization will be rapid and 

the energy supply for the contractile activity is fast.  During nicotine intoxication and other 

stress conditions the phosphorylase activity diminishes with an associated decrease in 

glycogen degradation which probably results in a decrease in energy supply.  Such changes in 

different muscle fibre types observed to be variable and soleus seemed to be more susceptible 

to the induced ethanol treatment than the gastrocnemius muscle fibre.  Hence, we can 

conclude that the degree of stress susceptibility in animals is dependent on the fibre types.   

 

CONCLUSION 

This investigation draw a conclusion stating that this much of red grape  extracts to 

the old age as well as young age male subjects may be beneficial, especially for the nicotine 

subjects to improve the health status and life span. The activities were inhibited in skeletal 

muscle tissues of rats treated with Nicotine. In conclusion, the present study shows that red 

grape extracts treatment mitigates nicotine intoxication-induced oxidative damage, which 

could be due its changes of carbohydrate metabolism nature that combines free radical 

scavenging and metal chelating properties. 
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