
���� C�������	
���������
������� L���������������� C��
 !"#$%��&'	
��(��)������*�
+,-�.�����/0�12�34	5!	���6
���7��118�
9:!+,-� L���������;<-=3#!-
4	5�����
���1>��?@!A*��BC
- L������������;<�1D�E-=1!-
F�3G�-�������HI3#28��J�3EK�
LM!���� C;<���N!*�O��P�Q#38�
RS�LM�T#��
��!�U�VK��#3#�!
!��,W!�UE���� C�X�Y��1Z�5E
)[���#148��K��\]U�&.�������
C�^EQ_�1�#`�a58�b'�LM����� C
E�X�c�#*�O�dIK�1�e:fg����h
��1D��&.��ij�3BCWkEl=mD��S
LM!������ C�^�Q_�1D�68��n�dI
1��BC���o�SLM-����� C!�pE�
��31Z�5Eb1� D-�BCqo�rs��t3
u�!Ss��v�SLM!�wx��uy� ����
��� C�^!Yz�{PS�

����

1���
�t3!�-�v�S 48|!LM}" 27|~� 21|8
����S�#�j������*�ij�Y�1���
�SE.����S���!Ss!�����$b1#�
%�&�$&'�.S����!���&1��'$��
�:cB�(�#.SBCqoE 12|��qoE 7|�
�)Wk�*+����b1#�,���E� 2|� !
N}����nb1#�&-�8E� 1|��-b.S�

2��	
���� C
 !Ss!���.{¡3K¢����

��� C
 �/K!�078�&.��.S�RS�BC
qoY�!�wx��uy� �£*
 ¤¥}COBAS
INTEGRA 700, Roche Diagnostic8��¦§�S��3�
¨�B©1!ª«¬-b'�BC
®!¯°�°88��
����±²³����´:²��µ¶²°·}AST83
K¢��²e���´:²��µ¶²°·}ALT8¸5
��¹ºWk!¯°�°88������»¼�µ½�°·
}ALP8¸5��BC�T¾1��±¿6;<T&¢À6
;<!¯°�°88���� �Á����Â���^T&

ÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃÃ
ÄÅ0ÆÇ��ÈÉ�Ê2�ËÌ
Í}Î606�85028

ÄÄÅ0ÆÇ3ÏÈÐÑ4Í 750�1}Î192�00248


 �

������������������� �!"#$% C&'�()

Ò Ó Ô>518�6 Õ Ö 728�× Ø Ù Ú18�Û Ü Ý18

}18��vÞ8Þ*��)Ä�286Õ*��vÄÄ8

Relationship between Plasma Concentrations of Vitamin C and Serum
Biochemical Parameters Related to Liver Diseases in Dogs

Ken-ichiro MORIHIRO18, Nobuya HISHIYAMA28, Masayuki FUNABA18and Tohru MATSUI18
18Graduate School of Agriculture, Kyoto University, 28Hishiyama Animal Hospital

Summary
A relationship between plasma concentrations of vitamin C and serum biochemical parameters related to liver dis-
eases was examined in 48 dogs hospitalized for diagnosis and treatments of diseases including liver disturbance. Plasma
concentration of vitamin C was lower in dogs exhibiting serum activity of alanine aminotransferase (ALT), a marker of
leakage of liver membrane, above the reference range than in those within or below the range. Mean vitamin C concen-
tration in plasma (5.2 mg/L), however, was not lower even in dogs with higher ALT activity, as compared with that de-
termined in clinically normal Shiba dogs (4.9�9.2 mg/L). Plasma concentrations of vitamin C negatively related to activi-
ties of ALT and aspartate aminotransferase (p < 0.05). Vitamin C nutrition may worsen through decreasing synthesis of
vitamin C in dogs with liver necrosis.

Trace Nutrients Research 26 : 93�95 (2009)
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Reference range1 Control (n) ORR (n) p

AST
ALT
ALP
Albumin
Total cholesterol

23�66 (U/L)
21�102 (U/L)
20�156 (U/L)
26�33 (g/L)
1.35�2.70 (g/L)

5.9Ë1.32 (38)
6.4Ë1.2 (25)
6.3Ë1.2 (9)
6.0Ë1.4 (35)
5.7Ë1.7 (13)

5.1Ë2.1 (6)
5.2Ë1.6 (22)
5.7Ë2.0 (36)
5.2Ë1.9 (11)
4.5Ë0.8 (4)

NS3

Ì0.01
NS
NS
NS

Table 1 Plasma concentration of vitamin C (mg/L) in relation to serum biochemical parameters in dogs

1Defined by Kanoko et al. .8*
2MeanËSD.
3Not significant : p > 0.05.

Fig. 1 The correlation between plasma concentrations of vitamin C and serum activities of AST (A) and ALT (B)
ÍNControl ÎNORR
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