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ABSTRACT: OBJECTIVE  To establish the safety test method for Ornithine Aspartate injection. METHODS  Abnormal 

toxicity test, allergic response test, and depressor substances test were added and their limit values were set separately on the 

basis of pyrogen test in present national standard. The correlative verification tests were carried out according to the methods 

indexed in the Appendix of Ch.P 2010 Vol T. RESULTS  The limit value of abnormal toxicity test was 0.87 g·kg

−1

, the limit 

value of allergic response test was 0.83 g·kg

−1 

and the limit value of depressor substances test was 0.15 g·kg

-1

. CONCLUSION  

This study provided experimental basis for the improved quality standard of Ornithine Aspartate injection. 

KEY WORDS: Ornithine Aspartate injection; abnormal toxicity; allergic response; depressor substances 
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1  ���� 

1.1  �<��\��� 

����������(z ¡¢£�¤¥¦

10 mL¦5 g�§¨¦110901�110902�110903)©

ª�«¬HI<(n=?<�<O�®¯�°±

25 mg�§¨¦150510-200412)©²³´µ¶(·¸

;[�\¢£�§¨¦061222)©���¹³´µ

¶(º»¼½¾¿À�ÁT�¢£�§¨¦100507�

¤¥¦0.1 g)©
Â¶���(ÃÄ�ÅÆÇ:;È

�ÉÊT�¢£�§¨¦110518�¤¥¦2 mL¦

12 500ËÌ)©0.9%Í;¶���(MÎÏV�ÁÉ

ÊT�¢£�§¨¦120306-26)©MP100 16 `:

CÐ¨Ñs�(BIOPAC systems Inc)6 

1.2  �kÒL 

HartleyÓÔ�ÕÖ×�280~320 g�ØÙg��

ÚÛ�ÜÝÞ¸ßàáÒLâãä�:~åæ�

¨¦SCXK(Ä)2007-0008©çèéêÔ�SPF×�

17~22 g�ØÙ�ë�ÜÝMÎìí[ÒLnî�

:~åæ�¨¦SCXK(ï)2011-002©ð�3.6 kg�

Ù�ÜÝñä��òjkó*^�ôõ 2ö6 
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2.1.1  ����jk

[2]

  ÷jkyødù�i<T

W����úû�) LD

50

�6üêÔ 60ý�þ�

� 18~22 g�ØÙ�ë����	 6 «�°« 10

ý�lm÷�yø��\��«�X Bliss]�\

�	 1�0.85�����	��
�������

����(§¨¦110901)6 136�5 216�4 434�3 769�

3 204�2 723 mg·kg

−1

���\�	 25 mL·kg

−1

��

��	 0.1 mL·s

−1

6
������ÒL�^�

��Ñs����� 14 d6Bliss]�� 72 h� LD

50

�6ÒL����LD

50

�� LD

50

æÐ��� 16 

� 1  ����������	
���� LD

50

 

Tab 1  LD

50

 of Ornithine Aspartate injection in mice 

P�/ 

mg·kg

−1
 

Q.8/ 

R 

ST8/ 

R 

ST�/ 

% 

LD

50

È/ 

mg·kg

−1
 

95%9-UG/ 

mg·kg

−1
 

6 136 10 10 100 

5 216 10 10 100 

4 434 10  8 80 

3 769 10  5 50 

3 204 10  2 20 

2 723 10  0 0 

3 768 3 470~4 086 

2.1.2  ����OP�������HI��   

lmZ;[�<��\MN�OP]^�_`V

ab�����������ë� ���)��

þ��\�!´<20��"#���������

�$� 1/4  LD

50

æÐ�%� \��&	��

�� OP�����yø	 1/4'3 470 mg·kg

−1

= 

867.5 mg·kg

−1

6XY����OP](n=�o

2010 pq��rs XIC)�êÔþ��()X

17~20 g����þ*	 0.5 mL��°ýêÔ��

 +�<,�-()	¦29.5~34.7 mg·mL

−1

��

"������OP +�<,�-	

30 mg·mL

−1

6.���������������

OP�]/%¦üi<��Í;¶���È0°

1 mLn1 30 mg ,��2]OP(n=�o 2010

pq��rs3C)�X�	��]
��^4z

¤�6 

2.1.3  5<����OPk�  6üêÔ 15ý�

þ�� 17~20 g�ØÙg�����0 3«�°«

5ý���E� 3§����������5< 

����OPk�6°«����	��

30 mg·mL

−1

 +�<,�� 0.5 mL����	

0.1 mL·s

−1

��� 48 h6����«ÒL78��

��^�48 h �79:;<6�kyø�è 3 §

����������5< ����OP74

z�� ��HI�c6 

2.2  ���^OP 

2.2.1  ���^OP�������HI��   

üÓÔ 12ý����0 2«�°« 6ý6ü��

��������5< 1§(§¨¦110901)�W«

=>��V� 0.5 mL�6W«É�	��V�

1.0 mL��� 72 h�78�?@�����^6l

m ��A�\�^ê�ÓÔBCD �����

^\��A�\�^E� �\� _`Va

[1]

�

i<üV�E� ��A�� � 0.5 mL�A�

1.0 mL6��� �\�	 0.83 g·kg

−1

�A�\�

	 1.67 g·kg

−1

(ÓÔþ��t 300 g�)6.���

�����������^OP�]/%¦üi

<�2]OP(n=�o 2010pq��rs3K)�

^4z¤�6 

2.2.2  5<���^OPk�  6üÓÔ 18ý�

���0 3«�°« 6ý�XY���^OP](n

=�o 2010pq��rs XIK)���E� 3§�

���������5< ���^OPk�6

°«ÓÔFGWH=>�����������

�V� 0.5 mL�I 3H�E� �6e�J�«

ÓÔK7�	 2 «�°« 3 ý���òLH��

� 14 d$ 21 d�MÉ�	����������

��V� 1.0 mLA�6°G��°ýÒL �	

�þN�LH ��A�Oû��Ñs°ýÒL

 þ��6��A�� 30 min��ÒLTÚPQ�

�R�ST���UV 3 W���XY 3 W�Z

[�\]^_��`ab�c5gd/ef�g

h�ij���k���^l46�kyø�è�

3 §����������5<#ÓÔ7Úèd

  ������^OP74z�� ��HI

�c6 

2.3  ��L�OP 

2.3.1  �k�ð m�OP  ü9:z¥�þ

�� 3.6 kg ð6�¹³´µ¶(100 mg·mL

−1

)�

²³´µ¶(15 mg·mL

−1

)X°Æjþ�� 1 mL\

�=>��no��XY��L�OP](n=�

o 2010pq��rs XIG)E��k6ÝÉ�	�

�ª�«¬HI<�\�XÒLþ��° 1 kg�

�«¬ 0.05�0.1$ 0.15 µg�pq 3H�yø��

26�kyø�è 0.1 µg\�J  !�%��7

r2.67 kPa�stu^�\�J �^ u7�T
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Tab 2  Results of animal sensitivity test 

���P�/ 

µg·kg

−1
 

V 1WøXÈ/ 

mmHg 

V 2WøXÈ/ 

mmHg 

V 3WøXÈ/ 

mmHg 

0.05 21.7 22.2 22.7 

0.1 28.9 30.5 31.1 

0.15 33.5 37.2 35.0 

2.3.2  ��L�OP�������HI��   

ü5< 1§(§¨¦110901)��Í;¶���È0

gswxy� ,��Y��L�OP]E��

k���\�(d

T

)1 mL·kg

−1

��H���8iu

s6��+�<\��ð!��^ \�vz�

��ª�«¬HI<(d

S

)«¬\� 0.1 µg·kg

−1

u´

{�yø�� 36�kyø�èi<TW���&

����\�|uv6500 mg·kg

−1

\�J��!

�%��}E©300 mg·kg

−1

$t� \�~��

!�%����/��HI<J�� !�%�

�©150 mg·kg

−1

 \���ð !���èd�

�HI<6lmZ;[�<��\MN�OP]

^�_`Vab�W�t��}EËH��\� 

1/5~5y&	���^L�OP\�������

i<��}EËH��\�	 8 ±�����,

�wx��	��6��}EËH��\� 1/5

�	¦1/5'(8'5'1 000/60)mg·kg

−1

=133.3 mg·kg

−1

6

�"���� 150 mg·kg

−1

 \�&	OP���

	��}EËH��\� 22%6.�����

��������L�OP�]/%¦üi<�

�Í;¶���È0° 1 mLn1 150 mg ,��

2]OP(n=�o 2010pq��rs3G)�\�

Xðþ��° 1 kg�� 1 mL�^4z¤�6 

� 3  �������������������� �� 

Tab 3  Determination results of test for depressor sub- 

stances of Ornithine Aspartate injection in different dosages 

P�/ 

mg·kg

−1
 

d

S

/ 

mmHg 

d

T

/ 

mmHg 

d

T

/ 

mmHg 

d

S

/ 

mmHg 

500 31.5 46.7 48.3 32.6 

450 32.1 43.7 42.5 33.0 

400 33.4 36.2 36.3 30.8 

350 34.2 33.3 34.4 30.9 

300 30.4 30.8 31.2 31.6 

250 33.5 27.7 28.6 36.2 

200 31.8 23.6 22.8 30.9 

150 35.0 20.6 22.1 36.8 

2.3.3  5<��L�OPk�  ��J 3 §��

��������5<�Í;¶���wx0-

	 150 mg·mL

−1

 +�<,����\�(d

T

) 

1 mL·kg

−1

�ª�«¬HI<��\� (d

S

)	

0.1 µg·kg

−1

�t d

S

�d

T

�d

T

�d

S 

4�\�	W«2

H���Ñs�^�6e�t�W������

���\�J �^��´{�yø�� 46�k

yø�è 3 §����������5< ��

L�OP74z�� ��HI�c6 

� 4  ������������������ 

Tab 4  Results of depressor substances test for Ornithine 

Aspartate injection 

YÀ d

S

/mmHg d

T

/mmHg d

T

/mmHg d

S

/mmHg 

110901 28.9 18.8 18.9 29.8 

110901 40.2 26.8 26.5 38.7 

110902 40.8 25.7 22.3 38.8 

110902 35.0 20.6 22.1 36.8 

110903 34.9 22.2 28.3 33.0 

110903 37.2 21.6 24.2 40.1 

3  �� 

����������	:;�<�	��

�\���lmZ;[�<��\MN�OP]

^�_`Vab �c�yz)V{|}�:~

�����j�^����^��òV=>HI

UVOP 8������������^��

�L� 3 �MN�OPQ��T��#�<��

 �È������� MN�6 

i<1TW� ��L������T��

����g��^ ����6�M���L�

OP]$��	���«¬9L�~:����

�^��i<��
�	�	����"$��

�}EËH��\� 22%&	i<��L�O

P��fæt������MN 6!O���

�#�=� E�¡:~ 3 §�������

��� ��L�E������kyødù� 2

�gs:~¡>gs§H ���������

���&�¢8iW 6�£�kyø¤ù�

���i<;òW� ��¥¦�:~¡>§E

Wc¨E:~���©¢~<���È6 

i®»� ��������^���L

�MN�OP]�V=>HIn UVOP]«

0�´{zªN« MN�OPþz�æt¬

/®¯����������M���°±ò�
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��� UV�^������^����^�

�����^k²pg��^ �:6i�k	

������������HI ³´�¤#$

���� MNæ�¤+�µ�6 
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ABSTRACT: OBJECTIVE  To established a method for uncertainty evaluation on the concentration of volumetric solution. 

METHODS  The calculation formula of uncertainty was deduced in the procedure of preparation of the solution. RESULTS  

Each components of uncertainty was calculated by analyzing the various variable parameters in the procedures. The combined 

uncertainty was then finally obtained by synthesizing the uncertainties of various component variables. CONCLUSION  The 

mathematic model of uncertainty measurement established in this paper is reasonable and reliable. 

KEY WORDS: potassium dichromate volumetric solution; concentration; uncertainty 
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�2010����MWXY���(0.016 67 mol·L

−1
)

	ZXY���(0.05 mol·L

−1
[0.016 67 mol·L

−1
)$ 

\]���:'^&�'�_`a8�b

c

[3-6]
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(0.016 67 mol·L

−1
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vw�����	��?@xyz��{|}$ 

1  ����� 

1.1  ~� 

CPA225D �\�/��\]��(���c

1��R'�0.000 1 g).DHG-9041A���L�




