	Group
	Initial Body Weight (g)
	Final Body Weight (g)
	Body weight gain (g)
	% Weight gain
	% Weight reduction

	Healthy
	25.20 ± 0.28
	34.50 ± 0.70a
	9.30 ± 0.42
	100a
	-

	Cancer Induced (CI) 
	26.83 ± 1.65
	31.66 ± 0.41e
	4.83 ± 1.24
	51.93d
	49.07

	CRFP control 
	25.05 ± 0.19
	34.15 ± 0.91a
	9.10 ± 0.72
	97.85a
	2.15

	CRFP(1.5mg/kg b.w) + CI 
	25.50 ± 0.32
	  34.06 ± 0.93ab
	8.56 ± 0.61
	92.04ab
	7.96

	CRFP (3mg/kg b.w) + CI 
	24.83 ± 0.25
	33.93 ± 0.50b
	9.10 ± 0.25
	97.85a
	2.15

	CRBP control 
	25.16 ± 0.04
	34.20 ± 0.70a
	9.04 ± 0.66
	97.20a
	2.80

	CRBP (1.5mg/kg b.w) + CI 
	25.80 ± 0.60
	32.16 ± 0.24d
	6.36 ± 0.36
	68.38c
	31.62

	CRBP (3mg/kg b.w) + CI 
	25.70 ± 0.21
	 32.83 ± 0.11cd
	7.13 ± 0.10
	76.66b
	23.34

	β-carotene control 
	25.30 ± 0.30
	34.14 ± 0.50a
	8.84 ± 0.20
	95.05a
	4.95

	β-carotene (1mg/kg b.w) + CI 
	26.00 ± 0.53
	33.23 ± 0.50c
	7.23 ± 0.03
	77.74b
	22.26

	 β-carotene (2mg/kg b.w) + CI 
	26.94 ± 0.89
	34.30 ± 0.30a
	7.36 ± 0.59
	79.14b
	20.86

	Deferoxamine control 
	26.50 ± 0.50
	 34.02 ± 0.77ab
	7.52 ± 0.27
	80.86b
	19.14

	Deferoxamine (0.5mg /kg b.w) + CI 
	25.40 ± 0.01
	33.96 ± 0.15c
	8.56 ± 0.14
	92.04ab
	8.00


Table I. Effect of Healthy, Cancer induced, CRFP, CRBP, β-carotene and deferoxamine on body weight of the mice before and after the development of skin tumors by UV-DMBA treatment.
Table I. This table represents the initial and final body weight of the mice during the experimental period. A gradual increase in body weight was noted in all animal groups. However in cancer induced animals ~ 50% reduction in the weight suggested the weight loss of animals due to induction of tumors and they were recovered to different extent at indicated doses of test fractions – CRFP, CRBP, β-carotene and Deferoxamine. Suggesting that weight gain in CRFP, CRBP, β-carotene and Deferoxamine treatment improved the body weight of the animal by reducing the tumor index. Differences in the weight gain is indicated as alphabets as superscript. Values are expressed as the mean ± SD. Values not sharing a similar superscript within the same column are significantly different (p < 0.05) as determined by ANOVA. 
Table II. Quantitative difference in tumor incidence and Galectin 3 concentrations in Healthy, Cancer induced, CRFP, CRBP, β-carotene and deferoxamine treated groups.   

	Group
	Tumor incidence (%)
	Mean tumor volume mm3
	% Reduction in mean tumor burden 
	Serum galectin 3 concentration (µg/mg protein)

	Healthy 
	-
	-
	-
	-

	Cancer Induced (CI)
	100
	438.11 ± 0.12e
	0
	8.03 ± 0.06e

	CRFP control
	-
	-
	-
	-

	CRFP (1.5mg/kg b.w) + CI
	16.62
	72.81 ± 0.2b
	83.38
	1.26 ± 0.11b

	CRFP (3mg/kg b.w) + CI
	10.42
	45.68 ± 0.14a
	89.58
	0.34 ± 0.03a

	CRBP control
	-
	-
	-
	-

	CRBP (1.5mg/kg b.w) + CI
	69.32
	303.72 ± 0.18d
	30.68
	6.26 ± 0.14de

	CRBP (3mg/kg b.w) + CI
	52.55
	230.24 ± 0.22cd
	47.45
	5.50 ± 0.10d

	β-carotene control
	-
	-
	-
	-

	β-carotene (1mg/kg b.w) + CI
	36.72
	145.43 ±  0.27c
	63.28
	3.92 ± 0.08c

	β-carotene (2mg/kg b.w) + CI
	31.70
	125.56 ± 0.11c
	68.30
	1.68 ± 0.05b

	Deferoxamine control
	-
	-
	-
	-

	Deferoxamine (0.5mg/kg b.w ) + CI
	31.12
	136.34 ± 0.15c
	68.88
	0.46 ± 0.02a


Table II. Results indicated 90%, 47%, 68% and 69% decreased tumor incidence in, Carrot Free Phenolics (CRFP), Carrot Bound Phenolics (CRBP), β-carotene and deferoxamine receiving groups respectively. Galectin 3 concentration was estimated in the serum of mice. UV-DMBA induced groups showed 8 folds increased galectin 3 concentrations. Gal-3 concentration was decreased by 23.61, 1.28, 4.78, and 17.45 folds by CRFP, CRBP, β-carotene, and deferoxamine respectively. Values are expressed as the mean ± SD. Values not sharing a similar superscript within the same column are significantly different (p < 0.05) as determined by ANOVA.

Table III. Effect of Healthy, Cancer induced, CRFP, CRBP, β-carotene and deferoxamine on tyrosinase activity in Serum and Skin of UV-DMBA induced experimental mice.  
	Group
	Serum
(oxidation of Dopa in μmoles/mg protein)
	Skin
(oxidation of Dopa in μmoles/mg protein)

	Healthy
	03.22 ± 0.56a
	15.77 ± 3.10a

	Cancer Induced (CI)
	36.87 ± 1.62e
	                  192.29 ± 11.41e

	CRFP control
	04.45 ± 0.64a
	19.83 ± 0.20a

	CRFP(1.5mg/kg b.w) + CI
	06.21 ± 1.19b
	29.65 ± 4.03b

	CRFP (3mg/kg b.w) + CI
	03.98 ± 0.77a
	17.00 ± 2.32a

	CRBP control
	05.19 ± 0.54b
	18.85 ± 2.84a

	CRBP (1.5mg/kg b.w) + CI
	26.09 ± 1.09d
	99.17 ± 2.34d

	CRBP (3mg/kg b.w) + CI
	17.73 ± 3.01c
	85.24 ± 9.36d

	β-carotene control
	05.24 ± 0.89b
	20.10 ± 1.30a

	β-carotene (1mg/kg b.w) + CI
	16.00 ± 0.50c
	40.93 ± 1.50c

	 β-carotene (2mg/kg b.w) + CI
	12.30 ± 1.30bc
	31.14 ± 5.50bc

	Deferoxamine control
	04.50 ± 0.54a
	21.10 ± 1.17a

	Deferoxamine (0.5mg /kg b.w) + CI
	07.21 ± 0.3b
	25.37 ± 6.06ab


Table III. Effect of CRFP, CRBP and deferoxamine on tyrosinase activity in skin cancer induced mice: Tyrosinase activity was increased by 11.5 folds & 12.5 folds in the serum and skin of UV-DMBA induced group respectively. Significant inhibition was observed with the treated groups. Values are expressed as the mean ± SD. Values not sharing a similar superscript within the same column are significantly different (p < 0.05) as determined by ANOVA.

	Standard Phenolic acids
	Structures
	Antioxidant activity

IC50 (µg)
	Tyrosinase inhibitory activity 

IC50 (μg)
	Antiproliferative activity 

IC50 (μg)
	Phenolic acid content in

CRFP (µg/g)
	Phenolic acid content in

CRBP (µg/g) 

	Gallic acid

(3,4,5 Trihydroxybenzoic acid)
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	1.1 ± 0.09a
	2.27 ± 0.21d
(16.21 folds ↓)
	12.9 ± 0.31a

(1)
	0.125 ± 0.03d
	0.8 ± 0.14d

	P.catechuic acid

(3,4 Dihydroxy

Benzoicacid)
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	1.35 ± 0.16a
	2.00 ± 0.14d
(14.28 folds ↓)
	-
	0.75 ± 0.10bc
	0.11 ± 0.03d

	P.coumaric acid

(p-Hydroxy cinnamic acid)
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	1.9 ± 0.20a
	1.38 ± 0.08c
(9.85 folds ↓)
	28.58 ± 0.60b
(2.21 folds ↓)
	-
	8.00 ± 0.28a

	Gentisic acid

(2,5 Dihydroxy

benzoic acid)
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	3.0 ± 0.28b
	1.92 ± 0.20b
(13.71 folds ↓)
	32.38 ± 0.70b
(2.51 folds ↓)
	0.43 ± 0.08c
	10.0 ± 0.34a

	Syringic acid

(4-hydroxy-3,5 Dimetoxybenzoic acid)
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	64.90 ± 5.40e
	0.63 ± 0.01b
(4.5 folds ↓)
	17.51 ± 0.41a
(1.35 folds ↓)
	1.35 ± 0.12b
	2.00 ± 0.19c

	Tannic acid
(2,3-dihydroxy-5-phenyl 3,4,5-trihydroxybenzoate)
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	1.1  ± 0.09a
	0.90 ± 0.10bc
(6.42 folds ↓)
	-
	8.95 ± 0.24a
	-

	Vanillic acid
(4 hydroxy-3-methoxybenzoic acid)
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	49.5 ± 2.4d
	0.14 ± 0.04a
(1)
	-
	0.478 ± 0.09c
	-

	β-carotene
(1,3,3-Trimethyl-2-cyclohexene)
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	12.5 ± 0.1c
	0.68 ± 0.09b
(4.85 folds ↓)
	150.00 ± 9.0d
(11.62 folds ↓)
	7.87 ± 0.60a
	6.75 ± 0.41b

	
	
	
	
	
	* Total β-carotene content-35µg/g

	CRFP
	-
	14.15 ± 0.3c
	0.58 ± 0.06b
	89.04 ± 3.60c
	Total phenolic content (µg/g) 

	
	
	
	
	
	12.08
	-

	CRBP
	-
	16.80 ± 0.4c
	1.03 ± 0.08bc
	74.99 ± 2.52c
	-
	20.91


Table IV. Antioxidant potency, Tyrosinase inhibitory and Antiproliferative activity of CRFP and CRBP. 
Table IV.  CRFP and CRBP containing different phenolic acids and β-carotene are given with their yield (µg/g) and structure. Values are expressed as the mean ± SD. Values not sharing a similar superscript within the same column are significantly different (p < 0.05) as determined by ANOVA.* Represents total β-carotene content in carrot  by HPLC. Parenthesis in brackets under tyrosinase inhibitory activity and antiproliferative activity columns; revealed decreased activity (in folds) of phenolic acids and β-carotene compared to vanillic acid and gallic acid respectively.
Table IV. Effect of Healthy, Cancer induced, CRFP, CRBP and deferoxamine on antioxidant/antioxidant enzymes.
	Group
	SOD

(U/mg

protein)
	Catalase

(nmol H202/

mg protein)
	GSH

(μg GSH /

mg protein
	TBARS                         (μmols/MDA/

mg protein)

	Serum
	

	Healthy
	27.40 ± 0.43a
	0.48 ± 0.0a
	3.89 ± 0.10a
	0.10 ± 0.03a

	Cancer Induced (CI)
	40.46 ± 0.40d
	0.11 ± 0.09e
	1.86 ± 0.09d
	2.17 ± 0.06d

	CRFP control
	28.11 ± 0.04a
	0.45 ± 0.07a
	3.80 ± 0.39a
	0.10 ± 0.05a

	CRFP (1.5mg/kg b.w) + CI
	33.99 ± 0.44b
	0.28 ± 0.05c
	3.58 ± 0.12b
	0.83 ± 0.03b

	CRFP (3mg/kg b.w) +CI
	28.43 ± 0.34a
	0.36 ± 0.03b
	3.71 ± 0.22a
	0.55 ± 0.04b

	CRBP control
	29.70 ± 0.80a
	0.46 ± 0.03a
	3.75 ± 0.24a
	0.10 ± 0.01a

	CRBP (1.5mg/kg b.w) + CI
	38.69 ± 0.59c
	0.21 ± 0.07d
	2.70 ± 0.26c
	1.64 ± 0.05c

	CRBP (3mg/kg b.w) + CI
	35.93 ± 1.85bc
	     0.26 ± 0.08cd
	2.91 ± 0.13c
	1.55 ± 0.03c

	Deferoxamine control
	28.80 ± 1.11a
	
























































































































0.42 ± 0.10a
	3.74 ± 0.10a
	0.10 ± 0.08a

	Deferoxamine (0.5mg / kg b.w) + CI
	32.25 ± 0.74b
	0.39 ± 0.01b
	3.35 ± 0.23b
	0.80 ± 0.05b

	Skin
	

	Healthy
	142.53 ± 1.62a
	0.14 ± 0.03a
	23.32 ± 0.02a  
	0.01 ± 0.00a

	Cancer Induced (CI)
	245.44 ± 8.55e
	0.07 ± 0.04d
	13.39 ± 1.28d
	0.23 ± 0.03e

	CRFP control
	145.22  ± 0.49a
	0.13 ± 0.09a
	23.20 ± 0.63a
	0.01 ± 0.02a

	CRFP (1.5mg/kg b.w) +CI 
	167.89 ± 7.69b
	0.12 ± 0.06b
	21.42 ± 1.72ab
	0.08 ± 0.03bc

	CRFP (3mg/kg b.w) + CI
	154.52  ± 5.32b
	0.13 ± 0.07a
	22.62 ± 0.19 a
	0.05 ± 0.02b

	CRBP control
	143.69 ± 2.32a
	0.14 ± 0.05a
	23.09 ± 0.47 a
	0.01 ± 0.01a

	CRBP (1.5mg/kg b.w) + CI
	







































































































210.10  ± 3.86c
	0.08 ± 0.01d
	16.38 ± 4.25c
	0.19 ± 0.08d

	CRBP (3mg/kg b.w) + CI
	191.72 ± 8.85cd
	0.10 ± 0.02c
	18.62 ± 1.70c
	0.16 ± 0.02d

	Deferoxamine control
	143.08 ± 6.09a
	0.14 ± 0.01a
	22.31 ± 1.16 a
	0.01 ± 0.01a

	Deferoxamine (0.5mg / kg b.w ) + CI
	165.57 ±1.49b
	0.11 ± 0.04bc
	20.63 ± 2.24b
	0.10 ± 0.06c


Table IV. Effect of Healthy, Cancer induced, CRFP, CRBP and deferoxamine on antioxidant/antioxidant enzymes.
Table IV. Effect of Healthy, Cancer induced, CRFP, CRBP and deferoxamine on Antioxidant enzymes in skin cancer induced mice serum and skin: Values are expressed as the mean ± SD. Values not sharing a similar superscript within the same column are significantly different (p < 0.05) as determined by ANOVA.  


	Group
	SGPT
(U/mg protein)
	SGOT
(U/mg protein
	SALP
(U/mg protein)

	Healthy
	108.89 ± 1.61a
	111.72 ± 3.28a
	211.33 ± 5.10a

	Cancer Induced (CI)
	158.33 ± 5.45d
	164.66 ± 3.21e
	452.34 ± 2.67e

	CRFP control
	105.28 ± 4.87a
	111.54 ± 2.15a
	229.99 ± 4.72a

	CRFP (1.5mg/kg b.w) + (CI)
	121.94 ± 2.64b
	128.69 ± 2.26b
	287.80 ± 5.42bc

	CRFP (3mg/kg b.w) + (CI)
	113.35 ± 2.56a
	123.16 ±1.56a
	269.33 ± 1.90b

	CRBP control
	101.98 ± 3.55a
	114.03 ± 4.17a
	227.89 ± 2.63a

	CRBP (1.5mg/kg b.w) + (CI) 
	154.90 ± 5.79d
	143.40 ± 1.01d
	377.51 ± 1.40d

	CRBP (3mg/kg b.w) + (CI)
	 136.91 ± 1.35bc
	134.39 ± 3.18c
	353.69 ± 3.13d

	Deferoxamine control
	         104.35 ± 4.02a
	113.61 ± 1.05a
	230.16 ± 2.07a

	Deferoxamine (0.5mg /kg b.w ) + (CI)
	131.63 ± 4.21b
	125.77 ± 2.17ab
	279.26 ± 1.18b


Table VI. Effect of Healthy, Cancer induced, CRFP, CRBP and deferoxamine on antioxidant enzymes in skin cancer induced mice serum : Values are expressed as the mean ± SD. Values not sharing a similar superscript within the same column are significantly different (p < 0.05) as determined by ANOVA. 
Table VI. Effect of Healthy, Cancer induced, CRFP, CRBP and deferoxamine on SGOT, SGPT and SALP in serum of UV-DMBA induced experimental mice. 
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