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What is claimed is 

1. 	A method of reducing the ammonium ion concentration in a mammalian cell 

culture, comprising steps of: 

a. growing the cells in a cell culture medium, and 

b. contacting or administering an effective amount of a tricarboxylic aci , 

("TCA") intermediate composition to the cell culture medium, wherein the TCA 

intermediate composition comprises about 0.1 mM to about 100 mM oxaloaceti 	acid. 

2. 	A method of maintaining or increasing cell productivity in a mamma an cell 

culture, wherein the ammonium ion generation is reduced, comprising step. of: 

a. growing the cells in a cell culture medium, and 

b. contacting or administering an effective amount of a TC . intermediate 

composition to the cell medium, wherein the TCA intermediate corn] isition comprises 

about 0.1 mM to about 100 mM oxaloacetic acid. 

3. 	A method of maintaining or increasing cell growth in a iammalian cell culture, 

wherein ammonium ion generation is reduced, comprising st• a s of: 

a. growing the cells in a cell culture medium, a d 

b. contacting or administering an effective ai 	unt of a TCA intermediate 

composition to the cell culture medium, wherein the TC . intermediate composition 

comprises about 0.1 mM to about 100 mM oxaloaceti• acid. 

4. 	A method of reducing the influence of am• onium ion accumulation on antibody 

glycosylation patterns in a cell culture, wherein 	mmonium ion generation is reduced, 

comprising steps of: 

a. growing the cells in a cell cul Ire medium, and 

b. contacting or administerin 7 	n effective amount of a TCA intermediate 

composition to the cell culture medium, 	herein the TCA intermediate composition 

comprises about 0.1 mM to about 100 	M oxaloacetic acid. 

5. 	A method according to ally el- Claims 1-4, in which cell-specific productivity is 

also maintained. 

6. 	A method according • any one of Claims 1-5, wherein the TCA intermediate 

composition comprises ab 	it 3 mM to about 45 mM oxaloacetic acid. 

7. 	A cell culture 1 edium comprising about 0.1 mM to about 100mM oxaloacetic 

acid 
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8. 	A cell culture medium according to claim 7, in which cell-specific productivity is 

also maintained. 

9. 	A cell culture medium according to claim 7 or 8, wherein the medium compri'•s  

about 3 mM to about 45 mM oxaloacetic acid. 

10. 	A method of reducing the ammonium ion concentration in a mammalia 	cell 
culture, comprising steps of: 

a. growing the cells in a cell culture medium, and 
b. contacting or administering an effective amount of a tricarb+xylic acid 

("TCA) intermediate composition to the cell culture medium, wherein th TCA 
intermediate composition comprises about 0.1 mM to about 100 mM n alic acid and about 
0.1 mM to about 100 mM pyruvic acid. 

11. 	A method of maintaining or increasing cell productivity i 	a mammalian cell 
culture, wherein the ammonium ion generation is reduced, com +rising steps of: 

a. growing the cells in a cell culture medium, an 

b. contacting or administering an effective am A nt of a TCA intermediate 
composition to the cell medium, wherein the TCA interme diate composition comprises 

about 0.1 mM to about 100 mM malic acid and about 0.. mM to about 100 mM pyruvic 
acid. 

12. 	A method of maintaining or increasing cel growth in a mammalian cell culture, 
wherein ammonium ion generation is reduced, c•mprising steps of: 

a. growing the cells in a cell cultu 	medium, and 
b. contacting or administering . 	effective amount of a TCA intermediate 

composition to the cell culture medium, w -rein the TCA intermediate composition 
comprises about 0.1 mM to about 100 m 	malic acid and about 0.1 mM to about 100 mM 
pyruvic acid. 

13. 	A method of reducing the i 	uence of ammonium ion accumulation on antibody 
glycosylation patterns in a cell c 	ture, wherein ammonium ion generation is reduced, 
comprising steps of: 

a. growing the ce s in a cell culture medium, and 
b. contacting or administering an effective amount of a TCA intermediate 

composition to the cell cul 	re medium, wherein the TCA intermediate composition 

comprises about 0.1 m 	to about 100 mM malic acid and about 0.1 mM to about 100 mM 
pyruvic acid. 

14. 	A method . ccorcling to any of Claims 10-13, in which cell-specific productivity is 
also maintained. 
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15. 	A method according to any one of Claims 10-14, wherein the TCA intermediate 

composition comprises about 3 mM to about 45 mM malic acid and about 3 mM to abou 

45 mM pynivic acid. 

16. 	A cell culture medium comprising about 0.1 mM to about 100 mM malic ac I and 

about 0.1 mM to about 100 mM pyruvic acid. 

17. 	A cell culture medium according to claim 16, in which cell-specific pr suctivity is 

also maintained. 

18. 	A cell culture medium according to claim 16 or 17, wherein the n -dium comprises 

about 3 mM to about 45 mM malic acid and about 3 mM to about 45 m I pyruvic acid. 

19. 	A method of reducing the ammonium ion concentration in a n ammalian cell 

culture, comprising steps of: 

a. growing the cells in a cell culture medium, and 

b. contacting or administering an effective amount .f a tricarboxylic acid 

("TCA) intermediate composition to the cell culture medium, 	herein the TCA 

intermediate composition comprises about 0.1 mM to about 	00 mM a-ketoglutarate. 

20. 	A method of reducing the influence of ammonia , ion accumulation on antibody 

glycosylation patterns in a cell culture, wherein amm 	ium ion generation is reduced, 

comprising steps of: 

a. growing the cells in a cell culture m 	ium, and 

b. contacting or administering an elf- live amount of a TCA intermediate 

composition to the cell culture medium, wherett the TCA intermediate composition 

comprises about 0.1 mM to about 100 mM a- 	toglutarate. 

21. 	A method according to any one of 	aims 19 or 20, wherein the TCA intermediate 

composition comprises about 3 mM to ab ut 45 mM a-ketoglutarate. 

22. 	A cell culture medium compri . ng about 0.1 mM to about 100mM a-ketoglutarate. 

23. 	A cell culture medium according to claim 22, wherein the medium comprises about 

3 mM to about 45 mM a-ketogl 	crate. 
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What is claimed is 

1. 	A method of reducing the ammonium ion concentration in a mammalian cell 
culture, comprising steps of: 

a. growing the cells in a cell culture medium, and 

b. contacting or administering an effective amount of a tricarboxylic acid 
("TCA) intermediate composition to the cell culture medium, wherein the TCA 
intermediate composition comprises about 0.1 mM to about 100 mM malic acid and about 
0.1 mM to about 100 mM pyruvic acid. 

2. 	A method of maintaining or increasing cell productivity in a mammalian cell 
culture, wherein the ammonium ion generation is reduced, comprising steps of: 

a. growing the cells in a cell culture medium, and 
b. contacting or administering an effective amount of a TCA intermediate 

composition to the cell medium, wherein the TCA intermediate composition comprises 
about 0.1 mM to about 100 mM malic acid and about 0.1 mM to about 100 mM pyruvic 
acid. 

3. 	A method of maintaining or increasing cell growth in a mammalian cell culture, 
wherein ammonium ion generation is reduced, comprising steps of: 

a. growing the cells in a cell culture medium, and 

b. contacting or administering an effective amount of a TCA intermediate 
composition to the cell culture medium, wherein the TCA intermediate composition 
comprises about 0.1 mM to about 100 mM malic acid and about 0.1 mM to about 100 mM 
pyruvic acid. 

4. 	A method of reducing the influence of ammonium ion accumulation on antibody 

glycosylation patterns in a cell culture, wherein ammonium ion generation is reduced, 
comprising steps of: 

a. growing the cells in a cell culture medium, and 
b. contacting or administering an effective amount of a TCA intermediate 

composition to the cell culture medium, wherein the TCA intermediate composition 
comprises about 0.1 mM to about 100 mM malic acid and about 0.1 mM to about 100 mM 
pyruvic acid. 

5. 	A method according to any of Claims 1-4, in which cell-specific productivity is 
also maintained. 
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6. 	A method according to any one of Claims 1-5, wherein the TCA intermediate 

composition comprises about 3 mM to about 45 mM malic acid and about 3 mM to about 

45 mM pyruvic acid. 

7. 	A cell culture medium comprising about 0.1 mM to about 100 mM malic acid and 

about 0.1 mM to about 100 mM pyruvic acid. 

8. 	A cell culture medium according to claim 7, in which cell-specific productivity is 

also maintained. 

9. 	A cell culture medium according to claim 7 or 8, wherein the medium comprises 

about 3 mM to about 45 mM malic acid and about 3 mM to about 45 mM pyruvic acid. 

10. 	A method of reducing the ammonium ion concentration in a mammalian cell 

culture, comprising steps of: 

a. growing the cells in a cell culture medium, and 

b. contacting or administering an effective amount of a tricarboxylic acid 

("TCA) intermediate composition to the cell culture medium, wherein the TCA 

intermediate composition comprises about 0.1 mM to about 100 mM a-ketoglutarate. 

11. 	A cell culture medium comprising about 0.1 mM to about 100mM a-ketoglutarate. 

12. 	A method of reducing the ammonium ion concentration in a mammalian cell 

culture, comprising steps of: 

a. growing the cells in a cell culture medium, and 

b. contacting or administering an effective amount of a tricarboxylic acid 

("TCA") intermediate composition to the cell culture medium, wherein the TCA 

intermediate composition comprises about 0.1 mM to about 100 mM oxaloacetic acid. 

13. 	A method of maintaining or increasing cell productivity or cell growth in a 

mammalian cell culture, wherein the ammonium ion generation is reduced, comprising 

steps of: 

a. growing the cells in a cell culture medium, and 

b. contacting or administering an effective amount of a TCA intermediate 

composition to the cell medium, wherein the TCA intermediate composition comprises 

about 0.1 mM to about 100 mM oxaloacetic acid. 

14. 	A method of reducing the influence of ammonium ion accumulation on antibody 

glycosylation patterns in a cell culture, wherein ammonium ion generation is reduced, 

comprising steps of: 

a. 	growing the cells in a cell culture medium, and 
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b. 	contacting or administering an effective amount of a TCA intermediate 

composition to the cell culture medium, wherein the TCA intermediate composition 

comprises about 0.1 mM to about 100 mM oxaloacetic acid. 

15. 	A 

acid. 

cell culture medium comprising about 0.1 mM to about 100mM oxaloacetic 


