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Æ …dOGB�« WŽd'« s� «dOŁQð d¦	√ WO�UF�« WŽd'« Ê√Ë ¨ vFO³D�«

W‡‡‡�bI�

Y}Š ¨ W�UC*« œ«u*« s� W}Žu½ W|√ sŽ 
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b?� ‰UHÞ_« v� U?LM}Ð ¨ 
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Æ vŽUM� u¼ U� q	 s� ÎU�uš vF}³D�« v�≈ ‰u×²�UÐ ÁU&« „UM¼ Ê√ d	c�UÐ d¹błË

s� U?ŠU?}ð—« vIK| W?}?F?}?³D�« Ê«u�_« v�≈ W?}?ŽUMB�« Ê«u�_« s� d?}?G?²�« Ê√ pý ôË

Æ 
©¥®

s�¬ vF}³Þ u¼ U� ÊQÐ Á—uFA� ªpKN²*« q³�

�U?}?L??	 pKN?²?| Èd??B*« lL?²?:« Ê√ X?|d?ł√ v²�« �U?Ý«—b�« X²??³Ł√ b?�Ë

U2Ë Æ W|Ëœ_«Ë W|cž_« �U?ŽUM� v� ÎU}zU}?L}	 …dC?;« ÊuK�« �U³J� s� …d}?³	

…—uDš qJA| W|c?ž_« Ÿ«u½√ v�≈ œ«u?*« Ác¼ iFÐ W?�U{≈ Ê√ t?}�≈ …—U?ýù« —b?&

Æ 
©µ®

 …—U{ W}³½Uł —UŁ¬ s� UN� U* ª ÊU½ù« W×� vKŽ …d}³	

vF??}?³D�« d??C?š_« Êu?K�« d?}ŁQ?ð r}?}??Ið v�≈ W?}?�U?(« W??Ý«—b�« ·b?Nð «c??N�Ë

v� �U?�u?Ýu?�Ëd?J�« vKŽ XÐU?¦�« d?C??š_« vŽUMB�« d?C?š_« ÊuK�«Ë q?}?�Ë—uKJ�«

vKJ�« s}ðËd?³?�«Ë W|ËuM�« ÷U?L?Š_« �U?}?L?	 d|b?Ið v�≈ W?�U?{ùUÐ ¨ Ê«–d?'« —u?	–

ÆÎU�u| ∂∞Ë ¨ ≥∞Ë ¨±µ …b* b³J�«Ë ¨ a*« v�

W�b	��*« ‚dD�«Ë œ«u*«

©∂®

 W‡‡‡‡‡‡‡‡‡‡‡‡�b	��*« Ê«u‡‡‡‡‡‡‡‡‡‡‡�_« ≠±

d??C??š_«® vŽUM?B�« d??C??š_« ÊuK�«Ë ©q}??�Ë—u?KJ�«® vF??}??³D?�« d??C??š_« ÊuK�« 

W|Ëœ_«Ë W|c??ž_« W??¾??}??N� Ê«u?�_« �U??F|d??A??²� ÎU??I??³Þ ¡«c??G�« v�≈ ·U??C?*« ©XÐU??¦�«

ÆÈdB*« l|dA²�«Ë ¨ W}*UF�« W×B�« WLEM�Ë ¨ vÐË—Ë_« l|dA²�«Ë ¨ W}J|d�_«

q}�Ë—uKJ�« vF}�D�« dC�_« ÊuK�« ≠ √

 Lebensmitt; Grum No. 1 , Natural Green 3                                                                ∫∫∫∫    ····œœœœ««««dddd‡‡‡‡‡‡‡‡‡‡‡‡‡‡‡‡‡‡‡‡‡‡‡‡‡‡‡‡‡‡‡‡‡‡‡‡‡‡‡‡‡‡‡‡****««««

 (1925) 75810               ∫∫∫∫    ÈÈÈÈœœœœuuuu‡‡‡‡‡‡‡‡‡‡‡‡JJJJ����««««    rrrr����dddd����««««



ππ

    ∫    vvvvzzzzUUUU}}}}LLLL}}}}JJJJ����««««    rrrrÝÝÝÝôôôô««««

Chlorophyll A:Magnesium complex of 1,3,5,8-tetramethyl-4-
ethyl-2-vinyl-9-keto-10-carbomethoxyphorbinphytyl-7-propionate.
Chlorophyll B: Magnesium complex of 1,5,8- trimethyl-3, formyl-4-
ethyl -3- vinyl-9- keto-10- carbomethoxyphorbinphytyl-7- propionate.

Phorbin (=Dihydrophorbin) ∫    WWWW‡‡‡‡‡‡‡‡‡‡‡‡‡‡‡‡‡‡‡‡‡‡‡‡‡‡‡‡‡‡‡‡‡‡‡‡‡‡‡‡ŽŽŽŽuuuuLLLL−−−−����

‰ULF²?Ýö� Èu²� vKŽ√ UNÐ ÕuL?� œËbŠ błuð ô    ∫∫∫∫Î ÎÎÎUUUU}}}}����uuuu||||    tttt����ËËËËUUUUMMMM²²²²ÐÐÐÐ    ÕÕÕÕuuuuLLLL****««««    bbbb((((««««

Ê«u�√ l� Î«b??×?²??� Ë√ ©«œd?H?M�® r−?	 ØÂ«d??−??}KK� ≤∞∞

Æ  
©∑®

Èdš√

©∏®

 X�U��« dC�_« v�UMB�« dC�_« ÊuK�« ≠  »

C.L. Food Green3; FD and Green No3. ∫∫∫∫    ····œœœœ««««dddd‡‡‡‡‡‡‡‡‡‡‡‡‡‡‡‡‡‡‡‡‡‡‡‡‡‡‡‡****««««

              C. I. (1975) No: 42053       ∫∫∫∫    ÈÈÈÈœœœœuuuuJJJJ����««««    rrrr����dddd����««««

            ∫∫∫∫    vvvvzzzzUUUU}}}}LLLL}}}}JJJJ����««««    rrrrÝÝÝÝôôôô««««

Disodium salt of 4 -((((4 -(N- ethyl-p -sulfobenzylamino)- phenyl))-
(4-hydroxy-2-sulfoniumphenyl)- methylene))) ((1-(N-ethyl-N-P-
sulfobenzyl)- delta – 2,5- cyclohexadienimine))                                                                                                        

C37 H34 N2 Na2 O10 S3        ∫∫∫∫        vvvv‡‡‡‡‡‡‡‡zzzzUUUU}}}}LLLL}}}}JJJJ����««««    eeee����dddd����««««    

808,86                                                                                        ∫∫∫∫    vvvv‡‡‡‡‡‡‡‡‡‡‡‡zzzzeeee''''««««    ÊÊÊÊ““““uuuu‡‡‡‡‡‡‡‡‡‡‡‡����««««

Triariymethane ∫∫∫∫    WWWW‡‡‡‡‡‡‡‡‡‡‡‡‡‡‡‡‡‡‡‡‡‡‡‡‡‡‡‡‡‡‡‡‡‡‡‡‡‡‡‡‡‡‡‡‡‡‡‡‡‡‡‡‡‡‡‡‡‡‡‡‡‡‡‡ŽŽŽŽuuuuLLLL−−−−����

vMÐ v?‡−????HMÐ v‡‡?‡‡�≈ d‡‡‡?‡‡L??Š√ ‚u‡‡‡?‡‡×????� Ë√ �«—u‡‡‡?KKÐ     ∫∫∫∫    nnnn‡‡‡‡‡‡‡‡????‡‡‡‡‡‡‡‡‡‡‡‡‡‡‡‡‡‡‡‡‡‡‡‡????‡‡‡‡‡‡‡‡‡‡‡‡‡‡‡‡‡‡‡‡‡‡‡‡????‡‡‡‡‡‡‡‡����uuuu����««««

Æ¡U*« v� »Ëc| ’«u)«Ë ¨ ÊuK�«

r‡?‡'« Ê“Ë s‡� r‡?‡−??	Ør‡‡?−??� µ—±≤ ≠ d‡H??� ∫∫∫∫    Î ÎÎÎUUUU????????}}}}????????����uuuu????||||    UUUU????????NNNNÐÐÐÐ    ÕÕÕÕuuuu‡‡‡‡LLLL????????????****««««    WWWW????????ŽŽŽŽdddd????????''''««««

Æ 
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 FAO/WHO               

Æ…e}'UÐ ÂdN�« ≠ dB� Ë—√ W	dý o|dÞ sŽ Ê«u�_« Ác¼ —UCŠ≈ - b�Ë
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W�d���« rOLB�  ≠≤

U‡‡‡‡N½“Ë ÕË«d²| ©fJ}−}�—u½ fð«—® Ÿu½ s� Ê«–d'« s� WG�UÐ —u	– —UCŠ≈ -

�U½«u?}Š W?Ž—e� s� ÎU?}z«uA?Ž —UO?²šô« - b?�Ë ÆtM� qJ� U�«d?ł ±≤∞≠±∞∞ s‡‡‡}Ð

W}z«c?ž �U³?łË UN� X�b?� ¨W}ÐdF�« d?B� W|—u?NLł ¨ …d¼U?I�« ¨ Ê«u‡‡‡K×Ð »—U?−²�«

Æ  
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 ¡U*« l� WK�U	 W}ÝU}�

-Ë ¨Ê«–d???'« —u???	– s� s?¹d???A???ŽË WzU???LŁö?Ł vKŽ Y×???³?�« »—U???& �c???H½

UL¼«b?Š≈ ∫ Î«–dł s}²ÝË WzU?� vKŽ Èu²% WŽu?L−� q	 ¨s}?²ŽuL−?� v�≈ UNL}?Ið

¨vŽUMB�« XÐU?¦�« dC?š_« ÊuK� Èd?š_«Ë ¨ ©q}�Ë—uKJ�«® v?F}?³D�« dC?š_« ÊuK�

¨ W?}�u?Ýu�ËdJ�« �U?Ý«—bK� U¼«bŠ≈ ∫ 5²?Žu?L−?� v�≈ XL?� UL?NM� WŽu?L−?� q	

q	 ¨ �U¾?� v½ULŁ v�≈ WŽu?L−� q	 XL?�Ë ¨ W|u}?(« ¡U}L?}J�« �UÝU}?I� Èdš_«Ë

W?Žu?L?−?� U?N½√ vKŽ U?N?F?� q�U?F??²�« - U?N?C?FÐ ¨ Ê«–d?ł …d?A?Ž vKŽ Èu?²?% W?¾?�

Æs}²Žd'UÐ W'UF� �UŽuL−� UN½√ vKŽ Èdš_«Ë ¨ WDÐU{

s� Èd??š√Ë W?DÐU??C�« W???Žu??L??:« s� Ê«–d??ł …d???A??Ž v�≈ W??�U???{ùUÐ «c¼

¨ W}�uÝu?�ËdJ�« �UÝ«—b�«Ë W|u}Š ¡U}L}J�« �U?ÝU}IK� Âb�²ð W'U?F*« WŽuL:«

—U}²?š≈ - ¨ WÐd−²�« ‰öš …d?²� q	 W|UN½ s� v�Ë_« �UŽU?Ý X�« W|UN½ v� `Ðcð

-Ë ¨
  ©±±®

 FAO/WHO  V??Š U??NÐ Õu?L??*« nF??{Ë U??NÐ Õu??L??*« �U?Žd??'«

Æ 
©±≤®

 f½—UÐË XłUÐ WI|dÞ VŠ Ê«u}(« v�≈ ÊU½ù« s� UNK|u%



±∞±

W�b	��*« 
U�d'« ≠ ≥

©©©©qqqq}}}}����ËËËË————uuuuKKKKJJJJ����««««®®®®    vvvvFFFF}}}}³³³³DDDD����««««    ddddCCCCšššš____««««    ÊÊÊÊuuuuKKKK����««««    ¿

Ê“Ë s� Â«d?łuK}?	 qJ� Â«d?−?}KK� ∞—∞±±® Low Dose …d?}?G?B�« W?Žd?'«  ¿

Æ©r'«

Ê“Ë s� Â«d?łu?K}?	 qJ� Â«d?−??}KK� ∞—∞≤≤®  High Dose …d?}?³?J�« W?Žd?'«  ¿

Æ©r'«

vvvvŽŽŽŽUUUUMMMMBBBB����««««    XXXXÐÐÐÐUUUU¦¦¦¦����««««    ddddCCCCšššš____««««    ÊÊÊÊuuuuKKKK����««««         ¿

qJ� Â«d???−??}KK� ∞—∞±± U??N?Ð Õu??L??*«® Low Dose  …d??}??G??B?�« W??Žd??'«  ¿

Æ ©r'« Ê“Ë s� Â«dłuK}	

qJ� Â«d?−?}KK� ∞—∞≤≤ U?NÐ ÕuL?*« nF?{® High Dose …d?}³?J�« WŽd?'«  ¿

Æ ©r'« Ê“Ë s� Â«dłuK}	

»—U���« 
U�uL�� ≠ ¥

vvvv����ËËËË____««««    WWWWŽŽŽŽuuuuLLLL::::««««

©Âu|œuB�« b|—uK	 •∞—π® U}‡‡‡łu�u}� ôuK×� vDFð WDÐU{ WŽuL−L	 Âb�²ð

WWWW}}}}½½½½UUUU¦¦¦¦����««««    WWWWŽŽŽŽuuuuLLLL::::««««

s� Â«d?łuK}	ØÂ«d?−?}KK� ∞—∞≤≤® W‡‡‡‡‡‡}�U?F�« W?Žd'« rH�« o|dÞ s?Ž ÎU}?�u| vDFð

…b* œ«d?H½« vKŽ q	 ©q}?�Ë—uKJ�« vF?}³D�« ÊuK?�«Ë XÐU¦�« d?C?š_« vŽUMB�« ÊuK�«

ÆÎU�u| π∞Ë ¨ ∂∞Ë ¨≥∞



±∞≤

WWWW¦¦¦¦����UUUU¦¦¦¦����««««    WWWWŽŽŽŽuuuuLLLL::::««««

s� Â«d?łuK}?	ØÂ«d?−}KK?� ∞—∞≤≤® …d}‡G?B�« W?Žd?'« rH�« o|dÞ sŽ ÎU?}?�u| vDFð

œ«d??H½« v?KŽ q	 ©q}??�Ë—uK?J�« vF??}??³D?�« ÊuK�«Ë XÐU??¦?�« d??C??š_« vŽUMB?�« ÊuK�«

ÆÎU�u| π∞Ë ¨∂∞Ë ¨ ≥∞…b*

W�b	��*« ‚dD�«  ≠µ

    WWWW}}}}����uuuuÝÝÝÝuuuu����ËËËËddddJJJJ����««««    ����öööö}}}}KKKK××××²²²²����««««    ≠≠≠≠    √√√√

W?L?I?F?� WÐu?³½√ v� vLEF�« ŸU?�M�« U?NM?� lL?ł rŁ ¨ –d?ł qJ� c?�?H�« rEŽ Ÿe½ -

Æ 
©±¥®

ULł WG³BÐ UNG³�Ë ¨ �U�uÝu�ËdJ�« œ«bŽù 
©±≥® 

W|e	d� …œ—UÞ

Æ ©W}K)« ÂUI½« WŽdÝ® È“u²}*« q}�b�« ‰bF� ”U}� - UL	

WWWW||||uuuu}}}}ŠŠŠŠ    ¡¡¡¡UUUU}}}}LLLL}}}}JJJJ����««««    ����UUUUÝÝÝÝUUUU}}}}IIII����««««    ≠≠≠≠    »»»»

v‡‡‡łu?�u?}??H�« ‰uK;« s� W?�uKF?� W?}?L?	 l� U?NM×?ÞË ¨ W?Žd?Ð b?³J�«Ë a*« Ÿe½

¨ a‡*«Ë ¨b?³?J�« s� W|ËuM�« ÷U?L?Š_« ’ö??�?²?Ý« -Ë 
©±µ®

Âu|œu?B�« b|—uK	 ∞—π

p}K?	u??}½ f?	Ë√ È«b�« iL??Š e???}??	dð ”U???}??� -Ë ¨ 
©±∂®

—b??O?Mý W??I?|dDÐ ¨vK?‡J�«Ë

Æ
©±π®

vKJ�« s}ðËd³�«Ë 
©±∏®

©U½—® p}K	u}½u³|d�« iLŠ e}	dð ”U}�Ë 
©±∑®

©U½œ®

WWWW}}}}zzzzUUUUBBBBŠŠŠŠùùùù««««    ����öööö}}}}KKKK××××²²²²����««««    ≠≠≠≠    ‡‡‡‡łłłł

Æ 
©≤∞®

 ¢�¢ —U³²š« Â«b�²ÝUÐ ÎU}zUBŠ≈ UNK}K% - UN}KŽ ‰uB(« - v²�« ZzU²M�«



±∞≥

Z‡‡‡‡‡‡‡‡‡‡‡‡‡‡‡‡‡‡‡zU�M�«

¨∞—∞±±U‡L?‡¼—«b?I??� œ«d‡?H½« vKŽ q	 s}??²??Žd??ł d?}‡?ŁQð W??Ý«—œ Y×?³?�« «c¼ v� -

ÊuK�« ÎU?C|√Ë ©q}�Ë—uKJ?�«® vF}?³D�« dC?š_« ÊuK� p�–Ë r−?	ØÂ«d−?}KK� ∞—∞≤≤Ë

�U�u?Ýu�Ëd?	 vKŽ ¨ ÎU�u| π∞Ë ¨ ∂∞Ë ¨≥∞ …b*Ë ÎU?}�u| XÐU?¦�« dC?š_« vŽUMB�«

d??Nþ√Ë Æ ¢fJ}??−??}??�—u½ fð«—¢ Ÿu½ s� Ê«–d??'« —u??	c� vL?EF�« ŸU??�M�« U|ö??š

qJ� W??L???IM?*« U|ö?)« œb??Ž® È“u‡‡²??}*« q}?�b�« ‰b?F??� ZzU??²½ Ê√ ©©©©±±±±®®®®    rrrr����————    ‰‰‰‰ËËËËbbbb????''''««««

�U??Žd??'UÐ W?'U??F*« W??Žu??L??:« v� ©b??Š«u�« –d?'« r?EŽ ŸU??�½ s� W??}Kš ±∞∞∞

vzU?BŠ≈ qJAÐ XB?I½ b� vŽUMB�«Ë vF?}³D�« d?Cš_« ÊuK�« s� q?J� …d}G?B�«

È“u²?³*« ÂU?I½ô« ‰bF� Ê√ b?łË b� sJ�Ë ¨ WDÐU?C�« WŽu?L:UÐ W½—UI*U?Ð ÈuMF�

vF}³D�« dCš_« ÊuK�« v� UNM� q�√ XÐU¦�« dCš_« vŽUMB�« ÊuK�« WŽuL−� v�

Æq}�Ë—uKJ�«

�U¼u?????A?????²�« Z?zU?????²½ Ê√    ©©©©±±±±®®®®    rrrr����————    qqqq????JJJJýýýýËËËË        ©©©©≥≥≥≥ËËËË    ¨̈̈̈≤≤≤≤®®®®    UUUU????????????????????LLLL????????????????????����————    ÊÊÊÊôôôôËËËËbbbb????????????????????''''«««« d?????Nþ√

vF}?³D�« ÊuK�« v� UNMŽ XÐU¦�« d?Cš_« vŽUMB�« ÊuK�« v� œ«œeð W}�u?Ýu�ËdJ�«

r−	 ØÂ«d−}KK�  ∞—∞≤≤ Ë ¨ ∞—∞±± UL¼—«bI� s}²Ždł vÞUFð W−}²½ q}�Ë—uKJ�«

 Æœ«dH½« vKŽ q	 vŽUMB�«Ë vF}³D�« ÊuK�« s�
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LEGEND OF FIGURE  NO. 1 

1- Metaphase spread from bone marrow of control rat. 
     (Giemsa’ stain, X 1250).

2- Metaphase spread from bone marrow of treated rat showing polyploidy.
     (Giemsa’ stain, X 1250).

3- Metaphase spread from bone marrow of treated rat showing sticky.
     (Giemsa’ stain, X 1250).

4- Metaphase spread from bone marrow of treated rat showing Ring-
Shaped.

    (Giemsa’ stain, X 1250).

5- Metaphase spread from bone marrow of treated rat showing centric fusion
(a) and centric attenuation.

    (Giemsa’ stain, X 1250).

 6- Metaphase spread from bone marrow of treated rat showing chromatid
deletion and end to end  chromosomal association.  

      (Giemsa’ stain, X 1250).
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Table (1)
Effect of Fast Green and Chlorophyll on
 Mitotic Index of Rat Bone Marrow Cells

 
      Periods  Doses          No. of dividing cells / 1000 cells

      (days)                               Fast Green         Chlorophyll

                                            Mean ± S. E.     Mean ± S. E. 
 

       30     Control               46.6 ± 1.29       46.8 ± 1.37 
                   Limited               44.0 ± 1.41n.s  45.8 ± 1.21n.s

                   High             43.8 ± 1.17*    44.4 ± 1.18n.s 
 
      60      Control           46.8 ± 0.37       47.6 ± 0.57
                   Limited               44.8 ± 1.53n.s  46.2 ± 1.64n.s

                   High            42.8 ± 0.84*    44.2 ± 0.75n.s  

    90       Control            46.4 ± 1.03        47.8 ± 1.04
                  Limited       43.4 ± 0.51*      46.2 ± 0.62n.s  

                  High            41.8 ± 1.11*     45.0 ± 1.22n.s  

Results are expressed as the mean ±±±± Standard error of 5 rats.; 
n.s = non-significant;  * Significant.
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Abstract

GENOTOXIC EFFECTS OF THE CHLOROPHYLL AND 

FAST GREEN COLOURS ON THE CHROMOSOMES OF RATS

Mekkawy, H. A. and Ali, M. O.

The genotoxic effects of synthetic food colour (Fast green) and natural food colour
(Chlorophyll) were tested in rats.  The chromosomal aberrations, nucleic acids and
total protein concentrations were significantly elevated.Conversely, mitotic index
exhibited significant decreases in both the natural and synthetic dyes.  The results
indicated that the severity of such alterations are correlated with the duration of
treatment and the doses.  The synthetic dye fast green induce mutagenic effect high-
er than the natural food colour chlorophyll.


