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Abstract: 
Aqueous and methanolic of polyphenols and trepenoids extractions were 
obtained from green tea leaves. Process of confirmation were performed with 
conventional qualitative chemical tests,polyphenols(F1)and trepenoids(F2) 
represented 27.6% and 3.0% from dry weight of leaves recepectively   .Catechins 
recovery was 67.2% from the original polyphenols (F1) contents by HPLC. 
Results showed that, a single oral administration for mice of both catechol 
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concentrations (156 and 234 mg/kg) caused decreasing mitotic index (MI), 
blastogenic index (BI) and increasing micronucleus frequency (MN) in bone 
marrow, catechins treatment due to non significant changes in BI, significant 
increasing in MI and decreasing in MN, while the combination treatments 
(catechins and catechol) improved the cytogenetic parameters (BI, MN) in 
comparison with single treatments of catechol. In fact a clear effect in mitotic 
activity was reveal such as decreasing in MI and significant increasing in MN 
after Methotrexate (MTX) treatment dependent on the periods of administration 
(2-6 weeks), and/or in comparison with negative control. 

 

:  
Camellia sinensis

 . :

  

(Oolong)  .
) (

Polyphenol oxidase  (PPO)[1]% 42 

 

30Epigallocatechin gallate (EGCG)

 

Epigallocatechin  (EGC)
Epicatechin gallate (ECG)  

 

Epicatechin  )(EC[2] 
Catechins  .

 

[3] .  

[4]) (
[5]  .P 

 

450[6] .
(Oxidants)

Reactive oxygen species (ROS)
(Electrophils)(DNA)

[7]  . Catechol estrogens 
Catecholamine ) (quinines

Catechol-O-methyltransferase (COMT)
tyrosinases

 

[7] .  

) (
 .   

      

) (200
Twinings.  

Extraction of active compounds   

 

[8] 
200400

95 %)1:9 (18
1



   )(                                                                

 
2009   

  

78

 .200
1:1

1 .  
(Rotary evaporater) 

50 .  

Separating funnel20:100 ) : (

10:100 ) : (
(F2)

Lyophilizer

 

(F1) .    

 :  
5F1F2:  

Alkaloids Tests   
Modified Dragendrof )(

 

[9] 

 

(Myer's test)

 

[10]  .  

Test for polyphenols        
: 

) (Test for tannins        
1 %[11] 

 

1 %

 

.  

Test for flavonoids         
Al-shahat   ]9 [  

.  
Test for catechins    

)Autoclaveable sticker () ( 

[11] .  

Test for triterpenoids      
  )Liebermann-Burchard(  

4)Acetic acid anhydride (1
5

 )- ([12] .  
:Test for saponin    

Harborne   [12] 
.  

High performance liquid chromatography   
2010 /

Catechin Epicatechin Epigallocatechin  

  

Epigallocatechin gallate
Epicatechin gallateSigma 20)F1 (



   )(                                                                

 
2009   

  

79

C-R6A )4.6×5mm (3

102.6
0-121.2/

 
280.  

:  
(F1)

  

Fluka99  %

in vivo .   
  

  

Mus musculus  C  /Balb  8-10
 /

2812:1223-25.  
9

 .

 

0.05  % :  

 

0.1
) MTX  (12.5/

 

50/
3-42 

 

6 .

 

0.05 %
 .0.1

156  ,234/) % 60 LD50% 90 
LD50  (3-4

 .
 )156  ,234  (/3-4

0.05 %.  
  

  

)246 (

 

 )

 

() (0.5 /
0.25

.  
  

  

Allen[14]  
 )

 

(1:3) (

 

5
(Giemsa)

.  



   )(                                                                

 
2009   

  

80

Mitotic index )MI (
Blastogenic index )BI (

 
[14]  

:  
  

  
                                                                                  ×  

      
                  
        

Micronucleus 

   

[15] :   

 

1Bovine Calf Serum 
(BCS) .1000

/5

  

 . 
. 3-4

 

. 
:   

  
                                   ×100  

  
  

(polychromatic erythrocytes) PCE  

  

( Version 13)  Statistical Pakage for Social 
Scienes (SPSS)  .Kruskal-Wallis

3Mann-Whitney
 .P0.05 .    

    

F1 )(F2 ) .(

  

) F1 (
27.6  %Triterpenoids )F2 (3.0 % .  

    

  [16] .      

  

 

PCE  

  

 
      = 

  

 

  

 

   =  

  

 

    = x

 

100  

×

 

100

 
 ×100 



   )(                                                                

 
2009   

  

81

  
) :

 (
F1F2)1. (  

)1 () (
F1F2  .F1

 .
F1)F2 (

(F2 , F1) .   

)1 (. 

    

F2                              F1 

Alkaloids 

    

_ 
_ 

_ 
_ 

Tannins 
1% 
1% 

   

+ 
+ 

_ 
_ 

Flavonoids 
 ,

 +KOH 

 

+ _ 

Catechins H2SO4  +

  

+ _ 

Terpenoids 

   

_ + 

Saponin 1% 

  

_ _ 

   +

  

-  

       

HPLC   
)F1 (

HPLC.  
)F1 (C-R6A )5×4.6 mm (3µm

0-12

 

,3.15 4.083 4.765 5.3776.735
)1-B (

3.4174.13 4.78 5.437 6.155             
) 1-A (

 

:CatechinEpicatechinEpigallocatechinEpigallocatechin 
gallateEpicatechin gallate.  

F1 67.19  %
19.57 %24.06 %17.06 %18.74 %20.57 %

  

:Catechin



   )(                                                                

 
2009   

  

82

Epicatechin EpigallocatechinEpigallocatechin gallateEpicatechin gallate
.  

F17.9598.910.45
30.95 %

.  

HPLC    :

 

.

  [17]  .  
  

)Flavanols (Theanine )
N-methylated derived from glutamine (

 .
Theanine

[18]  .27.6 %

  

30-36  %

 

[19]36 . %
[20] 20.8 %3.35 %

 

.
) ( :

[16]   .  

)

 

(polyphenol oxidase (PPO)

  

[21]  .
)PPO (

)

 

(
.  

     

  
          

  



   )(                                                                

 
2009   

  

83

  
                                                                    

)1 (:HPLC )A (F1 

  

               )B (C-R6A )5×4.6 mm (3µm 10   
               1.2 /.            

Retention Time (min.) 

A
bs

or
ba

nc
e 

at
 2

80
 n

m

  

B 

A 

A
bs

or
ba

nc
e 

at
 2

80
 n

m

  



   )(                                                                

 
2009   

  

84

    
)2 (50 /0.05 %

)156234 / ()  (
 .)MI (

4.33 - 4.42  %6 - 2  .MTX50
 /)P>0.05 (

 

2-62.5- 1.41  %
. 0.05  %

2-6MI4.47 - 5.73 
 %MI

24(MI)6.  
) (156234 /
3.16 - 2.36  %3.94- 3.1  %)2  (

MI4
66MI 

.)2 (
. 156234 /

0.05  %2-6

 

2.86

 

1.59  %
3.01 

 

1.45  %)
2 . (MIMI

. )2 (
46

. MTX

  [22]
[23] 2550MTX  /

.     

)2(: (MI) 

  

              2-6   

    

                              

   

(MI)  )(  
SD +Mean  

P 

  

)( 2  4 6 
  0.07+4.33 0.18+4.2 .120+4.42 0.4NS

 

(MTX) 50/

 

0.21+2.5 0.18+1.69 0.11+1.41 0.18NS

 

)0.05(% 0.7+4.47 0.21+5.36 0.06+5.73 0.05

 

156/

 

0.13+3.16 0.03+2.17 0.47+2.36 0.18NS

 

234/

 

0.06+3.94 0.29+3.99 0.19+3.1 0.18NS

 

+156/

 

0.11+2.86 0.21+2.75 0.04+1.59 0.08NS

 

+234/

 

0.26+3.01 0.26+2.28 0.28+1.45 0.05  

NS  :

   



   )(                                                                

 
2009   

  

85

                        

)2(: 

  

   

CE  [24]EGCG

 

.
156234

 

/
DNA adducts [7] 

LD50

 

260

 

/
[25].  

 .
)Antiinitiative (

 

DNA & 
RNA PolymeraseLipoxygenase Cyclooxygenase Cytochrome p450

Glutathione S-transferaseGlutathione peroxidase Catalase [26]  .    

Blast index (BI)  
)3 (

25.76-24.98 %(MTX)
27.68-35.41  %.  

(BI)
31.32-22.18  %BI

BI
156234/

43.85-33.05  %43.57-35.5  %.
)

 

(156234
/BI

 

38.57 

 

33.6  %36.03 

 

26.43  %
BI

156/234
/6.  



   )(                                                                

 
2009   

  

86

(P<0.05)BI
.  

  
)3( : (BI) 

    
                (MTX) 2-6   

NS  :

  

  
BIMTX

G2

BI

 

BI
)

 

(

[27].  

) (
[28]  .

 

[29]  .    

Micronucleus   
)4 (

0.78-0.87%
26 

 

.(MN) Micronucleus2.18-
4.02 %)(MTX

MN
 .  

                              

   
(BI)  )(  

SD +Mean    
P 

  

)( 2 4  6 
  0.2+25.75 0.14+25.15 0.25+24.98 0.16NS

 

(MTX) 50
/

 

1.3+27.68 1.71+32.49 0.86+35.41 0.06NS

 

)0.05(% 2.34+31.32 0.21+24.5 0.36+22.18 0.08NS

 

156/

 

3.74+43.85 1.65+37.35 0.54+33.05 0.06NS

 

234/

 

0.93+43.57 4.5+42.38 0.96+35.5 0.08NS

 

+156/

 

1.79+38.57 3.29+51.99 0.27+33.6 0.05

 

+234/

 

0.25+36.03 2.69+46.5 2.51+26.43 0.05  



   )(                                                                

 
2009   

  

87

)

 
((P>0.05)MN0.36-

0.63 %MN
.  

   

)4 (:MN 

  
                2 

 
6 

  

  
156234/MN

1.77-2.38  %1.97 -2.57  %

 

.
MNMN .

)3 (MN
.  

156234
/MN)1.59 -2.09 %1.9 -2.43%(

)4 . (MN
MN

 

.MN
)246(.  

MNMTX
(Micronucleus))

 

(

TelophaseMN
(Apparatus)

 

[30] .  
MN)

 

(
EGCG
[28] .  

MN) ()156234(/

 

DT- Dihydrodiol dehydrogenase
(1,2,4-benezotiol) BT

(quinones)
MN

 

[4] 

 

[5] .  
  
  

                            

    

  

(MN)  
)(SD +Mean  (%) 

P 

  

)( 2 4 6  

 

0.03+0.78 0.03+0.8 0.02+70.8 0.16NS

 

(MTX) 50/

 

0.21+2.18 0.16+2.85 0.12+4.02 0.05

 

)0.05(% 0.04+0.36 0.04+0.42 0.07+0.63 0.1NS

 

156/

 

0.07+1.77 0.04+1.99 0.1+2.38 0.1NS

 

234/

 

0.08+1.97 0.04+2.21 0.08+2.57 0.1NS

 

+156/

 

0.06+1.59 0.08+1.86 0.09+2.09 0.1NS

 

+234/

 

0.02+1.9 0.06+2.15 0.2+2.43 0.1NS  



   )(                                                                

 
2009   

  

88

                      

)3(: MN .    

MN
EGCG

Glutathione 
S-transferase  [31]  .      

: 
1. Balentine,D.A.(1997). Tea. In:Encyclopedia of chemical technology (eds. 

Kroschwitz,J.I. and Howe 

 

Grant,M.).(4thed.) Vol. 23, NewYork, Jhon Wiley 
and Sons,Inc., PP.:746 

 

768. 
2. Chung,J.Y.;Hung,C.;Meng,X.;Dong,Z. and Yang,C.S.(1999). Inhibition of           

activator protein I activity and cell growth by purified green tea and black tea 
polyphenol in H-ras transformed cells: Structure 

 

activity,Relationship and 
Mechanisms involved. Cancer Res. ,59:4610 

 

4617 
3. Gupta,S.;Hastak,K.;Ahmed,N.;Lewin,J.S. and Mukhtar,H.(2001). Inhibition of 

prostate carcinogensis in TRAMP mice by oral infusion of green tea polyphenols. 
Proc. Natl. Acad. Sci. USA.,98:10350 

 

10355 
4. Barale,R.;Marrazzini,A.;Betti,C.;Vangelisti,V.;Loprieno,N. and Barrai,I. (1990). 

Estimating mean exposures from censored data: exposure to benzene in the 
Australian petroleum industry. Muta. Res.,244:15 

 

20. 
5. Robertson,M.;Eastmond,D. and Smith,M.T.(1990). Two Benzene metabolites, 

catechol and hydroquinone, produce asynergistic respone in cultured human 
lymphocytes. Mutat. Res. ,249:201 

 

209 
6. Levay,G. and Bodelly,W.J.(1992). Potential of DNA adduct formation in HL 

 

60 
cells by combinations of benzene metabolites. Proc. Natl. Acad. Sci., 
USA,89:7105-7109 

7. Cavalieri, E.L.; Li, K.M.; Balu, N.; Saeed, M.; Devanesan, P.; Higginbotoham, 
M.; Zhao, J., Gross,M.L. and and Rogan,E.G.(2002). Catechol ortho-quinones: 
the electrophilic compounds that from depurinating DNA adducts and could 
initiate cancer and other disase. Carcinogensis,23(6):1071 

 

1077. 
8. Markham KR (1982). Techniques of Flavonoid Identification. Academic Press. 

Pp.:15-16.,UK 



   )(                                                                

 
2009   

  

89

9. Al-Shahaat, N. A. Z. 1986. Plants and Medicinal Herbs. Dar AI-Behaar, Beirut. 
pp. 140-146. Cited in: Sa eed, O. F. (2004). The Effect of Green and Black Tea 
Extracts on Different Cell Lines in Vitro. M. Sc. Thesis, College of Pharmacy, 
University of Mosul, Mosul, Iraq. 

10. Sousek J, Guedon D, Adam T, Bochorakova H, Taborska E, Valka I and Simanek 
V.(1999).Alkaloids and organic acid content of eight Fumaria species. 
Phytochemical Analysis,10:6-11. 

11. Evans, W. C. (1997). Trease and Evans` Pharmacognosy. 4th ed. W. B. Saunders 
Company. pp. 225-227.  

12. Harborne, J. B. (1984). Phytochemical Methods. 2nd ed. Chapman & Hall, London. 
p. 5. 

13. Allen,J.W.;Shuler,C.F.;Mendes,R.W. and Latt, S.A.(1977).A simplified technique 
for in vivo of sister chromatid exchange using 5-bromodeoxy-uridine tables. 
Cytogenetics ,18:231 

 

237. 
14. Shubber, E.K. and B.M.Al-Allak (1986). Spontaneous chromosomal aberration 

and SCE in human lymphocytes effect of culture conditions.     Nucleus, 22:92-
98. 

15. Schimd,W.(1982). The micronucleus test : an in vivo bone marrow method. In: 
Cytogentic assays of environmental mutagens. (ed. Hsu,T.S.) Allanheld, Osmum, 
Totowa, PP.:221 

 

229. 
16. Mukhtar,A. and Ahmed,N.(2000). Tea polyphenols : prevention of cancer and 

optimizing health. Am. J. Clin. Nutr. 1:16985 

 

17025. 
17. Lu,Y.-P.;Lou,Y.-R.;Xie,J.-G.;Peng,Q.-Y.;Liao,J.;Yang,C.S.;Huang, M.-T. and 

Conney,A.H. (2002). Topical application of caffeine or (-)-epigallocatechin 
gallate (EGCG) inhibit carcinogenesis and selectively increase apoptosis in UVB-
induced skin tumors in mice. Pharmacology, 99(19):12455-12460. 

18. Lee,S.H.(2004). Re 

 

introducing tea to the west, this time to fight cancer Society 
for Integrative oncology (1st) International conference,24 December:1 

 

19 
,Medical paradigm,NewYork. 

19. Zhao,W. and Chen,J.(2001). Candidate foods in the Asia 

 

Pacific Region for 
cardiovascular protection: oriental tea. Asia Pacific. J. Clin. Nutr.,10(2):138 

 

142 
20. Sa'eed,O.F.(2004). The effect of green and black tea extracts on different cell lines 

invitro .A thesis of MSc.,College of Pharmacology, University of Mosul, Iraq. 
21. Manach,C. ;Scalbert,A.; Morand,C.; Remesy,C. and JimenezmL.(2004). 

Polyphenols: Food sources and bioaviability. Amer. J. Clin. Nutr., 79(5):727

 

747. 
22. Turner,R.R.;Wakely,G.K.;Hannon,K.S. and Bell,N.H.(1988). Tamoxifen inhibits 

osteoclast mediated resorption of trabecular bone in ovarian hormone deficient 
rats. Endocrinology, 122:1160 

 

1164. 
23. Al-Neimy,E.H.M.(2006). Biological effects on Capparis spoinosa and Rumex 

acetasella extract on animal and human normal tumor cells. Ph.D. Thesis, 
College of Science, Al-NAhrain University. Baghdad, Iraq. 



   )(                                                                

 
2009   

  

90

24. Mitscher,L.(1997). Strongest of all antioxidants found in green tea. Japanese 
Journal of Clinical Oncology, 86:423-431. 

25. NIOSH: National Institute for Occupational safety and healthy (2000). Registy of 
toxic effects of chemical substance. Education and Welfare, Reports and 
memoranda. Dept. of health, U.S. . 

26. Yamane, T.; Nakatani, H.; Matsumoto, H.; Iwata,Y. and Takahashi, T.(1997). 
Inhibitory effects and toxicity of green tea components for the prevention of 
gastrointestinal carcinogensis. In : Ohigashi H, Osawa T, Terao J, Watanabe S, 
Yoshikawa T (Eds.). Food factors for cancer prevention. Springer Verlag 
Tokyo, pp: 118-121. 

27. Li, M.; Ciu, J.R.; Ye,Y.; Zhang, L.H.; Wang, K.; Gares, G.; Crose ,J.; Wright, 
M.and Tack, J.L (2002). Antitumor activity of z-ajoene, a natural compound 
purified from Garlic: antimitotic and microtubule - interaction properties. 
Carcinogenesis, 23:573-579 

28. Sahelian,R.M.(2004). The modulating effects of quercetin and rutin on the 
mytomycin C induced DNA damage. Toxicol. Lett.,151:143 

 

149. 
29. Cerd?-Zolezzi, P. ; Fern?ndez, T. ; Aulicino, P. ; Cavaliere, V. ; Greczanik, S. ; 

Caldas-Lopes, E. ; Wagner, M. ; Ricco, R. ; Gurni, A. ; Hajos, S. and Alvarez, 
E.(2005). Ligaria cuneifolia flavonoid fractions modulate cell growth of normal 
lymphocytes and tumor cells as well as multidrug resistant cells. Immunobiology, 
209: 737-49. 

30. Armstrong,M.J. and Galloway,S.M. (1994). Micronuclei induced in peripheral 
blood of mu-pIM-1 transgenic mice by chronic oral treatment with 2-
Acetylaminofluorene or benzene but not with diethylnitrosamine or 1,2-
dichloroethane. Mutat. Res.,302:61 

 

70. 
31. Katiyar,S.K.,Afaq,F.;Azizuddin,K. and Mukhtar,H.(2001a). Inhibition of UV B- 

induced oxidative stress 

 

mediated phosphrylation of mitogen 

 

activated protein 
kinase signaling pathways in cultured human epidermal keratinocytes by green 
tea polyphenol (-)- epigallocatechin 

 

3 

 

gallate . Taxicol. Appl. 
Pharmacol.,176:110 

 

117.. 




