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A spectrqhotauetric aesay for cobsralde coenqmes has been described 
(Barker ct. a&, 19608) UtlLch 16 based UpOn their c8talytic activity in 
8ccelerating the glutamate isaneraee reaction, the conversion of glut8umte to 
&methyl8spart&e. The latter cw@ound Is then converted by 88 e&es8 of the 
eIWQ%le ~IIlethylaspartsse ~mes8con8teWhiCh&bsorbslight StIV@yat2hOapr. 
Intrin6ic factor (IF) preparations have been found to inhibit the conversion of 
glutmmte tomes8conate,pl'esumablyby ccmbiningtitb the 8dded coensyae end 
decreasing its effective concentration. The degree of inhibition with 8 given 
concentration of IF preparation h8s been found to deped gre8tJ.y upon the 
specific coenzyme 8tmlog used. A much greater percentage inhibition is 
obtained with the ben&imid8ml.ylcob8mide (BC) coenape (Barker&&., l$Ob) 
inratellmithg concentrationtlmnwith the ~,6-dimetby1benshidasaJ.e 8nalog 
(DBC coenzyme, coenzyme G). lhis difference is probably attributdle to the 
fact th8t the sffinity of the BC c0ulzyme for the 8poenzyme system is about 
80 times greater than that of coensyme Q 8n&conseqpently the concentrati0n 
of BC coenzyme that permits 8 convenient reaction rate ie much b'aer. At 8 

louer8bsalute coenzyme concentr8tian, ahigherpercentage of the coenzymeis 
presuumbly bound by 8 given concentration of IF preparstion, an8 consequently 
the percentege Inhibition is correspondingly greater. 

lhe asmmption that inhibltlon 18 cmsed by the bUUng of coensyme 18 

mpporld by two obsqvatlons: (a) the percentage inhibition Is much less with 
the DBC coensyme tb8nwitbtheBC coensgme and (b) the inhibition by IF 

me investig8tlon was supported in part by research grants fran the: 
National Iustitutes of Health (E-563), United States Public Health Service, and 
fran the National science Foundation, 8nd by 8 research Contract with the 
Atomic Energy Camieeion. 
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preparationa can be caupletely reversed by in0reasing the concentration iS 

coenzyme. 

The inhibition tests were done under the conditions previously described 

for the epectrophotauetric coenzyme assay (Barker 5. a&, lg6Oa) except that 

the BC coenzyme was added at a concentration of 1.7 x lo-? M. With the enzyme 

preparations used in these tests, this coenzyme concentratiaa petitted a rate 

of absorbancy change of 0.05 to 0.08 units per minute at 240 q~ in the absence 

of inhibitor. The reaction was generally started by addition of enzyme after 

mixing the other wqponents of the assay system. However, essentially the ssme 

results were obtained when the reaction was started by additloa of coenzyme 

indicating that preincubation of coenzyme and inhibitor was not a significant 

factor. In order to obtain a measure of inhibitor activity, the concentration 

of each IF preparation required to ceuse 50$ inhibition was determined. !ChiS 

was done by using two or Wee inhibitor concentrations that gave rates between 

25s and 80$ of that of the controL. By interpolation the concentration of 

inhibitor causing 5C$ inhibition could be estimated generdJy with an accuracy 

of 2 lO$. The inhibitor concentration was weseed in pg. protein per ml. 

‘Izle reciprocal of this concentrati~, multiplied by 100, was used as a measure 

of the specific inhibitor activity of an IE’prepsratian. Protein uas detertnined 

by the method of Inwry et. al. (1951) using human blood serum as a standard. -- 
All of the aeasy reported were dosle with a single enzyme preparation end 

the results are directly c-able. A few assays done with another enzyme 

preparation gave samewhat different absolute values for the smount of 

inhibitor causing 50$ inhibition. !Chis ie not surprising since the enzyme 

preparations we have used ere only slightly fractionated extracts and 

undoubtedly vary in their properties. Until more highly pwified enzyme 

preparations are available, the assay conditions must be ceref’ully standardized 

to give c-able results. 

The IF’ preparations were asseyed by the slight modification (EUenbogen end 

WUliaW, 1958) of the urinary excretion test of Schilling (1953). The stated 
activities are at the level Which the urinary excretion test gave V&Lues 

c-able to a standsrd IF preparation. 

EXg. 1 shows the influence of the concentration of three IF preparations 

Upon the rate of the isaaerase reaction. It can be seen that the decrease In 

rate is roughly proportioplal to the concentration of inhibitor. This relation 

facilitates the estbnution of the concentration for 504 inhIbition. 

Sble 1 give6 a Caqparison of eight R?preparationS with respect to their 

clinical activity snd specific activity as inhibitors of the glutem&e isomerese 

reactian. Considering the difficulty of accurately measuring IF activity, the 

correlation is reasonably good except for preparation 1.6. !IMS latter prepara- 

tion is very crude and the binding of this semple by vitamin b is almost I-&L. 
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INHIEITOR CONC. 

Fig. 1. Influam of the cctwentratlon 0r IF prepwation on the rate 0r the 
&Hamate i#meraae reaction. Ihe ab8ci66a give6 the cancentraticm 
of P preparatifxi; each unit reprerente 100 pg. or protein per ml. 
Ihe ordinate giver t& rate qprereed in percent of the uninhibited 
cadrol.. IF preparati~l (Table l),@; prep, 2, Q; prep. 5, a. 

Table1 

Ckiqmieon of Ihhil;ltor and Intrlusic Ebctor Activities of 
Intrlneic Factor Frepsr8tione 

IIF 
prep. 

Rroteiu cont. 
at 50s 

Inhibition 
pg./ml. 

&ec. Activity 
asInhibItor 
loo ~g./nil. 

(a) 

Min. EfTective 
Dose 

. 

speC* 
Act. 

-3% 

1 6l 1.64 1.0 1.0 

2 139 0.72 2.5 0.4 

3 136 0.74 2.5 0.4 

4 60 1.67 1.0 q:o 
5 105 0.95 1.5 6.7 

6 106 0.9 2.5 0.4 

9 3.16 0.32 a.0 0.12. 
16 390 0.25 100.0 0.01 

Intrineic Factor 

Activity 
Ratio 

(a)/(b) 

1.6 

1.8 

1.9 

J-97 
1.4 

2.3 
2.6 

25.0 
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Ihe correlati~ of the inhibition with IF activity is d&Jar to the correlation 

of vitaplin Q binding by IF tith IF activity (Eillenbogen and Willin+ 1960). 
This further euggerts that the lnhibiticm is due to the binding of the coenqnaes. 
Thememtof the cobemlde coenzyme activity In the presence of IFlney 
serve aa auseful Invitro aeeaymethodforpudfied IFpreperatiocn. &epfsra- -- 
time 2 end 3 (Table l), obtained by partial heat inactivation of preperation 1, 
&owed a redmtlon In cJ.lnicel activity to apprcdmtely the same extent act the 

reduction in specific activity 88 inhibitors of the &Lutemate lsareraee reaction. 
Table 2 gives wmt data cm the inhibition of the glutamate irwarase system 

byheparlnand eeverelproteine. Bothlykymeendheparin,reportedtobind 
v1lxd.n Q,(Meyer e. e&, 1950; Ckuda ct. a&, 1955), inhibit to a mall 
extent, but the specific activity ir relatively low. Bovine serum albumln end 
gelatin are vWxaLl.y inactive in this amay. l%ie denKWhrate0 that the 

inhibitory activity is not a general property of mtelnr. 

7hble2 

Inhibitor Activity of Varioue Subetaacer 

cont. lkH&a Observed mhibiticm 
Bubrtance W./al. s 

-Jr- 0.50 2l 
W-h 2.5 21 
Bovine merum albumIn 2.5 6 
-&till 5-o 0 
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