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CXGCOc|u\|E�^|/�ǸŞƭŞěæ?ĥĘ�)�F344z]`Ĝȇ
§
Õ 10ǔ�.Ƅĳ 1 kg�%; 8�404%0 200 mg/kg/CXGCOc|u\|E�^
|? 91Ƴ³ÉŝÚòƢȈ��#/ƭŞ¬ƛ�Ë.'�)áƦ�% ěæ¸³?Ɩ�)
ƠƐęǱ�91�ǊŋƆ/Ǩ�0ä:=-�&% 9 İȀ�ü.ȇ/ 200 mg/kg Õ*
Ƅĳż�Ȏŝ�ä:=% ÝšŢ�¬ƛáć*0�ȇ/ 200 mg/kgÕ* TG /èĽ�
ä:=% Ž¶ĳȕ.'�)0�Ĝȇ+7. 200 mg/kgÕ*±Ž/ŭƅ�91źƅĳ
ȕż��ä:=% ǙȑŸŌ¬ƛáć*0ȇ/ 200 mg/kgÕ*±ǎƇ/ż��ä:=
% �Ň/Ü��:CXGCOc|u\|E�^|/ĨȍǖƛŽ¶0±Ž*�<+÷
�:=�ǳěæ.��<ĊƇǼƭŞȕ
NOAEL�0 40 mg/kgƄĳ*�<+ǇƋ�%  
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CXGCOc|u\|E�^|0þȔ+�)ȋ�:=)�<ŎǚƝ�ǣ*�< �Ǌ
.þȔ0#/ƃ��Ɩŉ/ŎǚşǤ*�<�+8�Ŏǚ2/Ĕȋȕ�é:=)�<
þ
Ȕ/Ŏǚ2/Ɯũȕ�Ň/Ĕȋ0þǹ/��?ŀ�%6.ġ!+ǐ�:=<�%6h`
/ūĩȕ�Ǒŉ.Ɨ��+�īȖ0Î6)ƃ���¬ƛõſƛ.M|�l��*�<�
++�&%ƬŞ.9;�FAO/WHOĀƪŎǚƝ�ǣŰȁ��¾
FAO/WHO Joint Expert 

Committee on Food Additives; JECFA�*0Ƃ/ŎǚƝ�ǣ/9�.�ș/ƭŞěæ_�
Z.·(�%�ŵŞǘ�0ǕŖ*0-�+�)�ǇƋĬ
Decision Tree�.·(�)�
ŵŞ/ǇƋ?ù&)�< CXGCOc|u\|E�^|0õſLzU III *�;��
/LzU.��< 5g�V�`ZC| NOEL
no observed effect level; ĊƇǼčȋȕ�
0 147 �g/kg body weight/day�Ƅĳ? 60 kg+�Ƙ�)�ŵÖŜ 100?Ļ�%ÆȉǃȚ
ȣƌ0 88 �g/day *�< CXGCOc|u\|E�^|/y�~]g�91Au{
HĀįĂ.��< 1Ŕ�%;ŘƘūĩȕ0#=$= 128�91 129 �g/day+ÆȉǃȚ
ȣƌ?Ɠ��)�<��SD z]`?ȋ�% 28 Ƴ³/ąȦƢȈěæ.��< NOEL �
100 mg/kg body weight/day*�<�+(1)��91 90Ƴ³/ąȦƢȈ.��< NOEL� 6 

mg/kg body weight/day*�<�+�:�ŵŞ.´ <àƸ�-�
no safety concern�+
ǘ��=)�<(2) ����90 Ƴ³/ąȦƢȈěæ0ǧĂj}�f��EJUôÌ�

Flavor and Extract Manufacturers' Association of the United States; FEMA�2/Ěŏ

Private communication�*�;�ćƯ?Ú)ðǗ�=%ƍä+�)Ȑȋ*�</0 28
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İ³/ěæÜ�/5*�< CXGCOc|u\|E�^|/Ƴǳ.��<Ĕȋȕ

2010Ʒơ�0 484.1 kg�ŘƘūĩȕ0 122.8 �g/day*�;Ăư*7ÆȉǃȚȣƌ?
Ɠ��)�<�+�:���ĂƮġ/�ŵŞǘ�.��)0¡6) 90 Ƴ³ǈǡƢȈƭ
Şěæ/_�Z�Ǖȍ*�<+÷�:=% #�*Ą �ŎǚƝ�ǣ»¨·ĵŬƘƤě
æáć/�®+�)�F344z]`?ȋ�%CXGCOc|u\|E�^|/ 90Ƴ³�
ǸŞƭŞěæ?ĥĘ�%  

 

�ĥæČȔ�91Ǯǯ� 

 

1�ǏæǣĤ�91ƢȈȕ 

9;ƙÇ�=%CXGCOc|u\|E�^|
Lot� �Ķơ
99.3%�?ǏæǣĤ+�)Ĕȋ�% ǏæǣĤ0Ƭȅ/þº?ȅ <Ǽō	Ɗ�ō�Ƨ
ǽ/�Ƅ*�ħï�)ȗžëư
4��.ǺǟǩƁ�% Ʃǣ2/ƢȈ.�%&)0�
P��Ȅ.ȋğąĀ� 2ğ³�ư.ƢȈ�% -��P��ȄƐ/ǏæǣĤ/�ƘŞ?
IUL~r`MzjĤȕǤť.9;áƦ��ŉ�* 2ğ³ǩƁì7�Ƙ*�<�+?ª
ƶ�)�< ǳěæ.ůȒ&)ĥĘ�% 4 İ³/ȋȕŬƘěæ.��)ȇ/ 50 mg/kg

Õ*±Ž/źƅĳȕż��ä:=�200 mg/kgÕ*0#=.��)ŕŽźƅĳȕż��
Êų/ŭƅ�91źƅĳȕ/Ɨ��Ǡŕ/ŭƅ�91źƅĳȕ/ż��IP /ż��ä
:=�Ĝ/ 200 mg/kg Õ*0±Ž/ŭƅ�91źƅĳȕż��ŕŽźƅĳȕż��Glc

/ż��Alb�Na�Cl/Ɨ��ä:=%�+�:�ƢȈȕ0 0
ȊǀƅŅ��8�40��
91 200 mg/kgƄĳ/day+��PTFEŤj}JSk|Y�_
j\Is¶¢�œƔ 85 mm�
¤Ø 1.46 mm�ůÏ 2.4 mm�?ȋ�) 91Ƴ³ÉŝÚòƢȈ�%  

 

2�Ʃǣ�91ĝ�Ŋß 

5İȘ/ SPFz]`
F344/DuCrlCrlj�Ĝȇ§ 40ǔ?Ƴǳ\w�|U�{f�9;ú
ƴ��·ŶĝȔ
CRF-1�G{E�Z|ûǪôÌ��91řƫř.) 1İ³Ʊ�ĝ�ì�
6İȘ*ĥæ.Ç�% Ʃǣ0�ơ 24±1��ģơ 55±5��­º ŜȂ 18 /ğ
G�|
j}]Sx��12 ğ³/ǽ�QCL|.ŝí�=%f{A�SU^t/ĝ�Ģ*ĝ�
�% ľǝ+�)Xj`\]l
ĐÈzpQ�iU�?ǝ�%q{H�pd�`ŤǄ×
N�T. 3	�ǔ!'ĭȉ��N�T�91ľǝ?İ 2 /Ǜơ*î­�% Ʃǣĥæ
0ĂȒ�ȃǚŎǚ�ŢãÄĹƩǣĥæ���/Őć�Ŀƶ?Ú)�ƪĹ/Ƙ6<�Ʃǣ
ĥæ/ƜŠ-ĥĘ.´ <»Ƙ
?ķĪ�)ù&%  
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Ʃǣ0ƢȈ£ĕƳ/Ƅĳ.·(�)�§Õ/ǦÐƄĳ�ÒĞ <9�.Ĝȇ+7 1Õ
10ǔ�:-< 4Õ.Ǥ��ěæ¸³Ɛ0·ŶĝȔ�91řƫř?ġȆūĩ�"%  

 

3��ǊŋƆ²ď�91áćýȀ 

ĥæ¸³Ɛ��ǊŋƆ�91ęǱƩǣ/ȅǼ?ǶƳ²ď��Ƅĳ�91ūȦȕ?İ 1

 ƀƘ�% Ʃǣ0ƢȈ¸³Įȓì.�ǋŭŎ�"�CXj|z�ÁƴǴŚ�*£Ǣ��
ǢǞƇƩǻ9;ċÝ?ù&% Ý�¬ƛáć+�)ŨÝÃŜ
RBC��mvM~i�ȕ

Hb��mr`L{]`ƌ
Ht��ǦÐŨÝÃȉŦ
MCV��ǦÐŨÝÃÝōŷȕ
MCH��
ǦÐŨÝÃÝōŷƺơ
MCHC��ÝļǉŜ
PLT��91ǁÝÃŜ
WBC�?ƀƘ�
% Ý�ƟǷǖǳ0uC�KtRŲō?Ę�%ì�ȝŋ©óƐÃ
Band��ǤȌ©óƐ
Ã
Seg��óēÃ
Eosin��ó�·Ã
Baso��{�gÃ
Lymph��91Ũ�Ã
Ebl�
?ÛŜ�% 4%�ÝšŢ�¬ƛáĎ+�)�ŻZ�gL
TP��A|ks�/M~k
{�ǌ
A/G��A|ks�
Alb��Żi{|i�
Bil��M|P�U�`{M{V
{a
TG��ŻP}U^~�|
T-Cho��ƵŷƏŷ
BUN��L}A\c�
Cre��
b`{Dt
Na��L~�|
Cl��H{Dt
K��H|SDt
Ca��Ǽ¹{�
IP��
AUgzK�ē`z�UAsb�W
AST��Azc�`z�UAsb�W
ALT��
A|H{jFUj@Z�W
ALP��91 γ-M|Zs|`z�Unl\[�W
γ-GTP�
/§ýȀ?EUA�|E|.�ƈ�)ƀƘ�% ċÝì.Ʃǣ?ǭÝę�"�ǲá?ĥ
Ę <++7.�Ƽ�Êų�ƾ�őŽ�ȟŽ�±Ž�Ǡŕ�ŕŽ�ȏŹ�<�0ţŹ?
ƚĴ��ĳȕ?ƀƘ�% 4%�Ň¼/ŸŌ.��Êă�º¯�ƇƩǻ�öŋų�91
ŇǍļƄ�Ů�Ŏƫ�Ŵ��ų��ļƒ
ıƲėƒ�Óƒ� ƒ��Ƈƒ
Ǿƒ�Üƒ�
ƕƒ��ȢŽ�ȠȞ�ţƹ�ŴȒų�ţŹŇƄ�ĖÂ�ȡ��ŗƄ�ƇȤÑ�ĉăŒÚ�
ĐȧŒÚ�ŧś�91Ǔø?ƚĴ�% µÃ�91e�[�ų0[i]aX�êƘ��
ţŹ0kA�êƘ�.9;êƘ��#/Ƃ/Ž¶0 10�ƐŞ°ńo|r{��*êƘ
�%ì�ŉǯ.Ĳ�gzjB�ǫǵ�ǂũǖǳčŤì�mr`JS{��EGT�Ųō
?Ę�)ǙȑŸŌ¬ƛáĎ?ĥĘ�%  

 

4�ƥÛ¬ƛĸȑ 

Ƅĳ�Ý�¬ƛ�ÝšŢ�¬ƛáćƌ�91Ž¶ĳȕ.'�)0�§Õ/ǤĒǌ?
Bartlett /Ǯǯ*áƘ��ƤǤĒ/ňĀ0�çƿƎǤĒǤť?�ǜƤǤĒ/ňĀ0
Kruskal-Wallisǯ?ȋ�)áƦ�% Õ³.ȅ�Ć�ƶ6:=%ňĀ�Dunnettǯ.9<
ƃĳǌ«áƘ?ù&% ǙȑŸŌ¬ƛĹä/ǅŢǛơ.'�)0�Fischer's exact test.
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9<áƘ?ĥĘ�% �!=/áƘ.��)7�P < 0.05/ňĀ?ƥÛ¬ƛ.ȅ�+Ǉ
Ƙ�%  
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1�ęǱƩǣ�91�ǊŋƆǨ� 

ěæ¸³Ɛ/ƠƐęǱ�91�ǊŋƆ/Ǩ�0ä:=-�&%  

 

2�Ƅĳ�91ūȦȕ 

ƢȈ 9İȀ�ü.ȇ/ 200 mg/kgÕ*ȅ�-Ƅĳż�Ȏŝ�ä:=% 
Fig. 1A�ū
Ȧȕ.'�)0ěæ¸³?Ɩ�)Õ³*åƑ-Ć0²ď�=-�&%
Fig. 1B�  

 

3�Ý�¬ƛ�91ÝšŢ�¬ƛáć 

Ý�¬ƛáć*0ȇ/ 40 mg/kgÕ* Mono/èĽ�Ĝ/ 200 mg/kgÕ* MCV/èĽ
�ä:=%
Table 1� ÝšŢ�¬ƛáć*0ȇ/ 200 mg/kgÕ* TG�91 AST/è
Ľ+�Ca�91 IP/ż��ä:=% Ĝ*0 8 mg/kgÕ* Bil/ż��40 mg/kg�Ň
Õ* BUN/Ɨ�+ K/ż��ä:=�200 mg/kgÕ*0#=.��) Ca/ż�+ AST

/èĽ�ä:=%
Table 2�  

 

4�Ž¶ĳȕ 

ȇ/ 200 mg/kgÕ*±Ž/ŭƅ�91źƅĳȕ�ƾ�Ǡŕ�ŕŽ�ţŹ/źƅĳȕ/
ż��ä:=% Ĝ*0 40 mg/kgÕ*Ǡŕ/źƅĳȕ/Ɨ��ä:=�200 mg/kgÕ*
±Ž/ŭƅ�91źƅĳȕ/ż��ä:=%
Table 3�  

 

5�ǙȑŸŌ¬ƛáć 

±Ž�ŕŽ�91ȟŽ0ŵƩǣ.'�)�#/Ƃ/Ž¶0ƅłÕ�91 200 mg/kgÕ
.'�)ǖǳ?čŤ�)ǙȑŸŌ¬ƛáć?ù&%+�>�ȇ/ 200 mg/kgÕ*±ǎƇ
/ż��ä:=% Ĝ/ 200 mg/kgÕ*0 10ǔƐ 2ǔ*±ǎƇ�ä:=%��ƥÛ¬
ƛ.ȅ�*0-�&%  
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Ĝȇ/ F344z]`.CXGCOc|u\|E�^|? 91Ƴ³ÉŝÚòƢȈ�%+�
>�ƢȈ¸³?Ɩ�)�ęǱ��ǊŋƆ/Ǩ�0ä:=-�&% 9İȀ�ü.ȇ/ 200 

mg/kgÕ*Ƅĳż�Ȏŝ�ä:=�ūȦȕ.ǨƩ�ä:=-�&%�+�:ǏæǣĤ/
ƢȈ.ǆ�ƕŪƛ-�Ë*�<+÷�:=%  

Ý�¬ƛáć*0Ĝ/ 200 mg/kgÕ*MCV/Ɨ��ä:=%��MCH�91MCHC

/ǨƩ�ä:=-�&%�+�:ƭŞ¬ƛ-�½0ļ��+÷�:=< 4%ȇ/ 40 

mg/kgÕ*ä:=%Mono/Ɨ�0ȋȕź´Ş�-��+�:Ôǅƛ-ǨƩ*�&%+
÷�:=<  

ÝšŢ�¬áć*0ȇ/ 200 mg/kgÕ*TG/Ɨ��ä:=% �/Ƃ�ȇ/ 200 mg/kg

Õ* Ca�IP/ż��ä:=�Ĝ*0 40 mg/kg�Ň/Õ* K�200 mg/kgÕ* Ca/ż�
�ä:=<-,Ǽ¹�Ȗ/ǨƩ�ƃ�ä:=%��ă�91ŕŽ.ǙȑŸŌ¬ƛĹä0
ƶ6:=!�Cre �91 BUN /ŇŁ�ä:=-�&%�+�:ƭŞ¬ƛ-�½0ļ�
�+÷�:=< 4%Ĝȇ/ 200 mg/kgÕ*0 AST/èĽ�Ĝ/ 40 mg/kg�ŇÕ*0
BUN /Ɨ��ä:=%���=:0#=$=±Ž�91ŕŽ/ņ¥*Ɩŉƶ6:=<
Ǩ�+0¿*�;�ƭŞ¬ƛ-�½0ǰ��+÷�:=< 4%Ĝ/ 8 mg/kgÕ*ä:
=% Bil/ż�0ȋȕź´Ş�-�%6Ôǅƛ-ǨƩ*�&%+÷�:=< �Å/Ȝ
ǥ*0 28Ƴ³/ 300 mg/kg Ƅĳ/dayźƣ/ąȦƢȈ.9;Ĝ*ALT/ŇŁ�Ǭā�=
)�<�(1)�Ą áƦ�%ȋȕ*0ä:=-�&%  

Ž¶ĳȕ*0�Ĝȇ+7. 200 mg/kgÕ*±Ž/ŭƅ�91źƅĳȕ/ż��ä:=
% ȇ/ 200 mg/kgÕ*0�/3��ƾ�Ǡŕ�ŕŽ�ţŹ/źƅĳȕ/ż��ä:=
%��ŭƅĳȕ.0ȅ�-ǨƩ�-��ǙȑŸŌ¬ƛǨ��ƶ6:=-�&%�+�:�
ƄĳèĽ.ǆ�ǨƩ*�&%+÷�:=< Ĝ/ 40 mg/kg Õ*ä:=%Ǡŕ/źƅĳ
ȕƗ�0�ȋȕź´Ş�-�%6Ôǅƛ-ǨƩ*�&%+÷�:=<  

ǙȑŸŌ¬ƛáć*0ȇ/ 200 mg/kgÕ*±ǎƇ�ä:=% Ĝ/ 200 mg/kgÕ*0
10 ǔƐ 2 ǔ.±ǎƇ/Ĺä�ä:=%��ƥÛ¬ƛ.ȅ�*0-�&% Ĝȇ+7.
200 mg/kgÕ*±Ž/źƅ�91ŭƅĳȕ/ż��ä:=%�+�Ý�Ţ�¬ƛáć.
��)ȇ/ 200 mg/kgÕ* TG/ȅ�-Ɨ��ä:=%�+�:�CXGCOc|u\
|E�^|0±Ž.��)¶Ĥƛ�¹ƻƛǨ�?ǆ�ƭŞ?Ġ +÷�:=%  

�Ň/Ü��:CXGCOc|u\|E�^|/ĨȍǖƛŽ¶0±Ž*�<+÷�
:=% ǳěæ.��< NOAEL0 40 mg/kgƄĳ*�<+ǇƋ�%  
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Table 1. Hematology of F344 rats treated with isoeugenyl methyl ether for 13 weeks
Dose level (mg/kg)
Male

No. of animals
RBC (×10 4 /µl) 901 ± 43 898 ± 29 888 ± 46 887 ± 27
Hb (g/dL) 14.8 ± 0.7 14.7 ± 0.5 14.5 ± 0.5 14.5 ± 0.5
Ht (%) 48.4 ± 2.2 48.2 ± 1.5 47.9 ± 2.4 47.8 ± 1.4
MCV (fl) 53.7 ± 0.4 53.7 ± 0.3 53.9 ± 0.4 54.0 ± 0.3
MCH (pg) 16.4 ± 0.3 16.4 ± 0.3 16.3 ± 0.4 16.3 ± 0.4
MCHC (g/dL) 30.5 ± 0.6 30.6 ± 0.5 30.3 ± 0.7 30.3 ± 0.7
PLT (×10 4 /µl) 63.5 ± 3.6 63.0 ± 5.4 61.7 ± 5.1 66.7 ± 7.1
WBC (×10 2 /µl) 28.3 ± 9.1 22.5 ± 6.1 22.0 ± 10.9 23.6 ± 9.6
Differential cell counts

Band (%) 4.3 ± 2.1 2.5 ± 1.1 4.3 ± 2.0 4.1 ± 1.5
Seg (%) 22.7 ± 7.9 24.0 ± 5.6 26.1 ± 6.9 25.4 ± 5.0
Eosino (%) 1.4 ± 0.9 1.1 ± 0.9 1.0 ± 0.7 1.2 ± 0.8
Baso (%) 0.1 ± 0.2 0.0 ± 0.0 0.1 ± 0.2 0.0 ± 0.0
Lympho (%) 69.8 ± 8.9 70.9 ± 5.2 68.2 ± 6.8 68.4 ± 5.2
Mono (%) 1.9 ± 1.2 1.6 ± 1.2 0.5 ± 0.5** 1.1 ± 0.9
Ebl (per 200 WBC) 2.3 ± 1.6 3.1 ± 1.3 3.5 ± 1.4 3.2 ± 1.8

Female
No. of animals
RBC (×10 4 /µl) 786 ± 49 807 ± 28 800 ± 28 810 ± 36
Hb (g/dL) 13.9 ± 0.9 14.2 ± 0.4 14.2 ± 0.7 14.3 ± 0.5
Ht (%) 44.7 ± 2.6 45.8 ± 1.4 45.4 ± 1.6 45.5 ± 2.2
MCV (fl) 56.9 ± 0.7 56.7 ± 0.4 56.7 ± 0.2 56.2 ± 0.4**
MCH (pg) 17.6 ± 0.3 17.6 ± 0.2 17.8 ± 0.3 17.7 ± 0.4
MCHC (g/dL) 31.1 ± 0.6 31.0 ± 0.4 31.4 ± 0.5 31.5 ± 0.6
PLT (×10 4 /µl) 65.6 ± 6.4 62.7 ± 3.7 64.4 ± 3.7 67.7 ± 5.7
WBC (×10 2 /µl) 18.7 ± 10.5 17.0 ± 4.9 14.5 ± 5.2 19.1 ± 8.5
Differential cell counts

Band (%) 2.5 ± 0.9 2.5 ± 1.0 2.2 ± 1.0 2.2 ± 1.3
Seg (%) 19.6 ± 4.6 26.1 ± 7.9 23.4 ± 4.7 23.7 ± 4.4
Eosino (%) 1.2 ± 0.9 1.5 ± 1.2 1.0 ± 0.7 1.0 ± 0.7
Baso (%) 0.0 ± 0.0 0.0 ± 0.0 0.1 ± 0.2 0.1 ± 0.2
Lympho (%) 75.9 ± 4.4 69.0 ± 7.0 72.8 ± 4.9 72.0 ± 5.7
Mono (%) 0.9 ± 0.7 1.1 ± 0.7 0.7 ± 0.5 1.1 ± 0.8
Ebl (per 200 WBC) 5.2 ± 1.5 4.1 ± 1.8 4.1 ± 2.7 5.3 ± 2.5

Values are mean ± S.D. * P < 0.05, ** P  < 0.01

10 10 10 10

0 8 40 200

10 10 10 10
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Table 2. Serum biochemistry of F344 rats treated with isoeugenyl methyl ether for 13 weeks
Dose level (mg/kg)
Male

No. of animals
TP (g/dL) 6.39 ± 0.15 6.40 ± 0.16 6.44 ± 0.16 6.49 ± 0.12
A/G 2.28 ± 0.11 2.29 ± 0.15 2.27 ± 0.09 2.35 ± 0.11
Alb (g/dL) 4.43 ± 0.12 4.44 ± 0.12 4.47 ± 0.09 4.54 ± 0.11
Bil (mg/dL) 0.041 ± 0.007 0.037 ± 0.007 0.039 ± 0.009 0.040 ± 0.005
Glucose (mg/dL) 158.1 ± 22.6 153.4 ± 21.8 166.7 ± 29.8 162.6 ± 41.0
TG (mg/dL) 71.4 ± 13.0 69.9 ± 22.3 59.4 ± 10.6 45.8 ± 7.8**
T-Cho (mg/dL) 56.4 ± 4.2 53.8 ± 4.2 54.8 ± 3.2 52.4 ± 3.9
BUN (mg/dL) 20.0 ± 1.6 19.8 ± 2.3 20.2 ± 0.9 20.4 ± 1.6
Cre (mg/dL) 0.35 ± 0.03 0.35 ± 0.02 0.34 ± 0.03 0.33 ± 0.02
Na (mEQ/L) 142.9 ± 0.9 143.4 ± 0.7 143.4 ± 1.2 143.1 ± 0.7
Cl (mEQ/L) 101.0 ± 1.2 101.4 ± 0.8 101.4 ± 1.6 101.0 ± 0.9
K (mEQ/L) 4.50 ± 0.21 4.51 ± 0.15 4.42 ± 0.16 4.50 ± 0.19
Ca (mg/dL) 10.51 ± 0.15 10.45 ± 0.18 10.56 ± 0.16 10.73 ± 0.18*
IP (mg/dL) 5.24 ± 0.43 5.49 ± 0.67 5.46 ± 0.57 6.25 ± 0.40**
AST (IU/L) 75.2 ± 14.0 78.7 ± 15.4 71.5 ± 7.4 61.1 ± 5.5*
ALT (IU/L) 50.5 ± 8.0 52.2 ± 6.3 48.7 ± 6.2 51.1 ± 6.0
ALP (IU/L) 461.8 ± 46.0 452.5 ± 33.7 467.7 ± 33.7 443.3 ± 46.1
γ-GTP (IU/L) <3 <3 <3 <3

Female
No. of animals
TP (g/dL) 5.83 ± 0.23 5.94 ± 0.17 5.87 ± 0.19 6.02 ± 0.17
A/G 2.59 ± 0.20 2.57 ± 0.22 2.61 ± 0.12 2.59 ± 0.18
Alb (g/dL) 4.20 ± 0.16 4.27 ± 0.15 4.24 ± 0.14 4.34 ± 0.12
Bil (mg/dL) 0.048 ± 0.006 0.058 ± 0.010* 0.050 ± 0.008 0.044 ± 0.010
Glucose (mg/dL) 128.8 ± 20.0 128.0 ± 23.9 116.9 ± 12.9 129.9 ± 16.3
TG (mg/dL) 43.2 ± 17.6 44.0 ± 20.2 43.4 ± 21.7 30.5 ± 6.4
T-Cho (mg/dL) 70.7 ± 8.1 70.7 ± 4.7 70.1 ± 8.9 76.8 ± 7.5
BUN (mg/dL) 19.7 ± 2.0 17.9 ± 2.2 16.9 ± 1.9** 16.8 ± 2.0**
Cre (mg/dL) 0.35 ± 0.03 0.34 ± 0.02 0.34 ± 0.04 0.32 ± 0.02
Na (mEQ/L) 143.3 ± 0.9 143.7 ± 0.9 143.3 ± 1.2 142.5 ± 1.4
Cl (mEQ/L) 104.2 ± 3.0 104.7 ± 1.8 104.2 ± 1.4 103.1 ± 1.5
K (mEQ/L) 4.10 ± 0.12 4.26 ± 0.24 4.35 ± 0.10** 4.35 ± 0.10**
Ca (mg/dL) 10.02 ± 0.20 10.06 ± 0.13 9.94 ± 0.15 10.21 ± 0.16*
IP (mg/dL) 4.28 ± 0.52 4.23 ± 0.63 4.37 ± 0.70 4.81 ± 0.73
AST (IU/L) 77.0 ± 9.3 77.5 ± 12.0 70.8 ± 5.3 66.1 ± 6.5*
ALT (IU/L) 41.8 ± 6.2 44.4 ± 8.0 38.0 ± 3.8 38.9 ± 5.1
ALP (IU/L) 317.3 ± 36.2 344.4 ± 35.2 332.0 ± 52.1 319.4 ± 28.3
γ-GTP (IU/L) <3 <3 <3 <3

Values are mean ± S.D. * P < 0.05, ** P  < 0.01
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Table 3. Organ weights of F344 rats treated with isoeugenyl methyl ether for 13 weeks
Dose level (mg/kg)
Male

No. of animals
Body weight (g) 316.5 ± 11.0 318.4 ± 15.7 315.8 ± 10.6 297.8 ± 16.4*
  Absolute (g)

Brain 2.008 ± 0.045 1.979 ± 0.037 1.983 ± 0.079 1.968 ± 0.032
Thymus 0.176 ± 0.014 0.171 ± 0.033 0.169 ± 0.024 0.152 ± 0.017
Lungs 0.932 ± 0.079 0.992 ± 0.052 0.944 ± 0.068 0.956 ± 0.052
Heart 0.882 ± 0.037 0.870 ± 0.042 0.881 ± 0.042 0.842 ± 0.058
Spleen 0.538 ± 0.024 0.542 ± 0.024 0.554 ± 0.020 0.526 ± 0.033
Liver 7.394 ± 0.405 7.401 ± 0.387 7.620 ± 0.447 7.934 ± 0.553*
Adrenals 0.037 ± 0.004 0.038 ± 0.005 0.038 ± 0.004 0.041 ± 0.003
Kidneys 1.838 ± 0.107 1.831 ± 0.073 1.804 ± 0.059 1.825 ± 0.096
Testes 3.045 ± 0.117 3.065 ± 0.132 3.029 ± 0.099 3.065 ± 0.171

  Relative (g%)
Brain 0.635 ± 0.026 0.623 ± 0.034 0.629 ± 0.037 0.663 ± 0.036
Thymus 0.056 ± 0.006 0.054 ± 0.012 0.054 ± 0.007 0.051 ± 0.004
Lungs 0.294 ± 0.019 0.312 ± 0.021 0.299 ± 0.026 0.321 ± 0.015*
Heart 0.279 ± 0.007 0.273 ± 0.010 0.279 ± 0.012 0.283 ± 0.015
Spleen 0.170 ± 0.006 0.170 ± 0.002 0.176 ± 0.007 0.177 ± 0.005
Liver 2.336 ± 0.094 2.325 ± 0.048 2.411 ± 0.074 2.663 ± 0.083**
Adrenals 0.012 ± 0.001 0.012 ± 0.001 0.012 ± 0.001 0.014 ± 0.001**
Kidneys 0.581 ± 0.037 0.576 ± 0.024 0.571 ± 0.015 0.613 ± 0.019*
Testes 0.963 ± 0.043 0.964 ± 0.044 0.960 ± 0.037 1.032 ± 0.075*

Female
No. of animals

159.8 ± 6.5 162.2 ± 9.0 162.5 ± 8.9 161.0 ± 9.1
  Absolute (g)

Brain 1.768 ± 0.033 1.796 ± 0.043 1.795 ± 0.037 1.785 ± 0.037
Thymus 0.137 ± 0.023 0.143 ± 0.016 0.146 ± 0.029 0.139 ± 0.011
Lungs 0.640 ± 0.048 0.645 ± 0.049 0.628 ± 0.086 0.625 ± 0.053
Heart 0.520 ± 0.047 0.524 ± 0.028 0.520 ± 0.064 0.521 ± 0.040
Spleen 0.348 ± 0.030 0.357 ± 0.023 0.354 ± 0.026 0.341 ± 0.031
Liver 3.535 ± 0.206 3.504 ± 0.226 3.610 ± 0.163 4.062 ± 0.296**
Adrenals 0.041 ± 0.008 0.037 ± 0.006 0.034 ± 0.002* 0.042 ± 0.007
Kidneys 0.992 ± 0.047 1.007 ± 0.055 1.009 ± 0.063 1.022 ± 0.044
Ovaries 0.041 ± 0.005 0.042 ± 0.005 0.039 ± 0.007 0.041 ± 0.005

  Relative (g%)
Brain 1.108 ± 0.043 1.110 ± 0.058 1.108 ± 0.074 1.112 ± 0.064
Thymus 0.086 ± 0.013 0.088 ± 0.009 0.090 ± 0.019 0.087 ± 0.008
Lungs 0.400 ± 0.023 0.398 ± 0.023 0.387 ± 0.051 0.389 ± 0.034
Heart 0.326 ± 0.025 0.323 ± 0.011 0.320 ± 0.030 0.324 ± 0.026
Spleen 0.218 ± 0.018 0.220 ± 0.009 0.218 ± 0.015 0.212 ± 0.016
Liver 2.212 ± 0.086 2.161 ± 0.075 2.224 ± 0.080 2.524 ± 0.115**
Adrenals 0.026 ± 0.005 0.023 ± 0.004 0.021 ± 0.002* 0.026 ± 0.005
Kidneys 0.621 ± 0.032 0.621 ± 0.017 0.622 ± 0.040 0.636 ± 0.030
Ovaries 0.026 ± 0.003 0.026 ± 0.003 0.024 ± 0.004 0.026 ± 0.004

Values are mean ± S.D. * P < 0.05, ** P  < 0.01
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Tabel 4. Histopatholgical findigns for F344 rat treated with Isoeugenyl methyl ether  for 13 weeks

0 mg/kg 8 mg/kg 40 mg/kg 200 mg/kg 0 mg/kg 8 mg/kg 40 mg/kg 200 mg/kg
10 10 10 10 10 10 10 10

Pituitary gland Cyst, anterior lobe 0 - - 0 1 - - 0
Parotid gland Basophilic hypertrophic cell foci 0 - - 2 1 - - 0

Infiltrate, inflammatory cell, interstitial 1 - - 0 0 - - 1
Atrophy, acinar, focal 1 - - 2 1 - - 0

Heart Infiltrate, inflammatory cell, myocardium 7 - - 5 4 - - 2
Mononuclear cell infiltrate/fibrosis, 0 - - 1 0 - - 0

Lung Infiltrate, inflammatory cell, interstitial 1 - - 0 0 - - 1
Aggregation of foamy cell 1 - - 3 0 - - 1

Liver Microgranuloma 5 2 2 5 3 4 6 6
Hypertrophy 0 0 0     7** 0 0 0 2

Pancreas Infiltrate, inflammatory cell, interstitial 2 - - 0 0 - - 0
Atrophy, acinar, focal 0 - - 2 0 - - 1

Stomach Cystic gland, glandular stomach 1 - - 0 1 - - 0
Basal cell hyperplasia, limiting ridge, focal 0 - - 1 0 - - 0
Infiltrate, mononuclear cell, glandular stomach,
lamina propria mucosae, focal 0 - - 0 1 - - 1

Spleen Increased hemosiderin deposition 0 - - 0 0 - - 1
Kidney Regenerative tubules 9 7 9 10 0 0 0 0

Mineralization, cortex 1 0 0 2 0 0 0 1
Mineralization, medulla 8 5 6 7 10 7 9 8
Infiltrate, inflammatory cell, interstitial 0 0 0 0 0 0 1 0

Urinary bladder Infiltrate, inflammatory cell, focal 1 - - 0 0 - - 0
Epididymis Infiltrate, inflammatory cell, interstitial 1 - - 0 0 - - 0
Prostate Infiltrate, inflammatory cell, foci 2 - - 3 - - - -
Bulbourethral gland Infiltrate, inflammatory cell 1 - - 0 - - - -
Harderian gland Infiltrate, inflammatory cell, interstitial 0 - - 1 2 - - 2
** P  < 0.01. -; not evaluated.
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