
ac id-PLP-Schiff base tightly 

binds with the enzyme by non

covalent forces . Snell and 

Braustein proposed a Ping 
Pong Bi Bi mechanism 
involving a series of 

intermediates (ald imines and 

ketimines) in transamination 
reaction . 
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Fig. 16.6: Oxidation of glutamate by glutamate dehydrCJgenase «iii/~-

, The removal of amino group from the amino 
acids as NF-1 3 is deamination. Transa~ination 

occurs through the formation of an interrned · 
. . I ( c• 15 5) tate a-,mrnog utarate r1g. . . ' 

• ' • - _ , _ II!;.! ---. 

(discuss~d above) involves, onl}" the shuffling of 
amino grou~~ _ong the amino acid5t On the 
other hand, deamination results mThe liberation 
of ammonia for urea synthesis. Simultaneously, 
the ~arbon skeleton of amino acids is converted 

to · keto acids. Deamination may be' either 

Glutamate dehydrogenase catalysed reacti 
is important as it reversibly links up glutam:n 

metabolism with TCA cycle through o:-ket~~ 
glutarate. GOH is involved in both catabolic and 
anabolic reactions . 

oxidative-or nori-oxidative. Regulation of GDH activity : Glutamate 

Although transamination and deamination are ,. dehydr~genase is a ~inc contain~ 
separately discuss, d, they ...2,ccur simultaneouili, chon_dr_,al en~y~e. l_t rs a_ co~plex enzyme 
orrerr:-·rnvotv ing- glutamate as the central- co~s1strng of SIX 1dent1cal units with a molecular 

rn75tm:-a1~ For f fffs reason, so;,,e authors use the weight of 56,000 each. GOH is controlled by 
term Transdeamination while describing the alloSteric regulation . GTP an~ ATP inhibit
reactions of transamination and deamination whereas GDP and ADP activate-glutamate 
pa rticularly involving glutamate. ' dehydrogenase. Steroid and thyroid hormones 

inhibit GOH. 

•~ Oxidative deam!nation After ingestion of a protein-rich meal, liver 

Ox_idative deamination is the liberation of glutamate level is elevated. It is converted to 
free ammonia from the amino group of amino a-ketoglutarate with liberation of NH3. Further, 

acids coupled wlth oxidation. Th.is ta'kes place when the cellular energy levels are low, the 
mostly in liver and kidney. The purpose of degradation of glutamate is increased to provide 
oxidative deamination ·is to provide NHJ for urea a-ketoglutarate which ....,enters TCA cycle to 

synth_esis ~nd ~-keto acids for a variety of liberate energy. · 

reil ct ,ons, including energy generation ( b) o ·d t' d · · ' · 'd · ~. · '- x1 a 1ve eammatmn by ammo ac, oxr· 

L' ) Role of glutamate dehydrogenase : In the dases :_L-Amino acid oxidase and D-amino acid 
process o_f trans~mination, the amino groups of oxidase are flavoproteins, possessing FMN and 
most amino ac ,ds are transferred to ·a-keto- FAD, respectively. They act on the 
glutarate to 

1

produc~ glutamate. Thus, glutamate corresponding amino acids (L or D) to produce 
~erves as ~ co~led10n centre' for amino groups a-keto acids and NH3. In this reaction, oxygen 
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in the brolo~rca_l system: Glutamate rapidly reduced to H2o 2, which is later decomposed by 
undergoes .9x1dat1ve deamination, catal ysed by catalase (Fig.15.6). 
gluta mate g eh~dro.genase 1CDH) to 1·b · · $7 

ammonia. This enzyme is unique in tha/ ite rate The activity df'r..amino acid
7oxidal 14 n•• 

1Jtilize either NAD+ or NADP+ as a coenz can !0 ~ while that of D-amino acid oxidas~ is hi~; 

r ·onvers ion of glutamate to a -ketoglut~~~~ rn ~issues (mostly liver and kidney). _L-~m~ 
~x,~ase does not act on glycine ~nd drear~~ 
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L ~Am l no acid oxldase 

L-Amino acid/ ~►a-Keto acid+NH, 

FMN FMNH2 

Fig. 15.6: Oxidative deamination of amino acids. 

acids. This enzyme, due to its very low activity, 

doesnot appear to play any significant role in 

the amino acid metabolism. 

Fate of D-amino acids : D-Amino acids are 

found. in-..plan~~ nd mkroorganisms. They are, 

however, not present in the mammalian proteins. 

But D-amino acids are regularly taken in the diet 

and metabolized by the body. O-Amino acid 

oxidase converts them to the respective a-keto 

acids by oxidative deamination. The a-keto acids 

so produced undergo transamination to be 

converted to L-amino acids which participate in 

various metabolisms. Keto acids may be oxidized 

to generate energy or serve as precursors for 

glucose and fat synthesis. Thus, O-amino acid 

oxidase is important as it initiates the first step 

for the conversion of unnatural O-amino acids to 

L-amino acids in the body (Fig.15.7). 

11° Non-oxidative deamination 

Some of the amino acids can be deaminated 

to liberate NH3 without undergoi~g oxidation 

, ,ta) Am~no a~i~ dehyd~ases :~e~i~e, _threon~ 

~ oserine are the hydroxy amino acids. 

T ey un-cfergo non-oxidative ' deam,ination 

catalysed by PLP-de'pendent dehydrases 

(~_. 
Serine 
T Dehydratase Respective 

hreonine ----=----7t cx-keto acids 

Homoserine '\ 

NH3 

~ b) Amino acid desulfhy!!r,ases : The sulfur 

amino acids, namely cysteine and homocysteine, 
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undergo deamination coupled with 
desu lfhydration to give keto acids. 

Desulfhydrases 
. Cysteine ____ \ ___ __.► Pyruvate /1 

NH3 + H2? 

~ Deamination of histidine : The enzyme -
histidase acts on histidi ne to lioerate NH3 by a 
non-oxidative deamination process. 

Histidase 
Histidine ____ ___ _____,.► Urocanate 

""-\ ~ 
NH3 


