
While s t u d y i n g  t h e  effect  of an t i b io t i c s  on the  cy toc l  

m s u a l l y  h i g h  e n d o g e n o u s  o x y g e n  u p t a k e  was  o b s e r v  

ne C, t e r r a m y c i n  a n d  ascorb ic  ac id  were  i n c u b a t e d  t, 

iae. Th i s  e n h a n c e d  o x y g e n  c o n s u m p t i o n  was  subseq 
e o x i d a t i o n  of ascorb ic  ac id  b y  t e r r a m y c i n  to  t h e  d 

r t ance  of  ascorb ic  ac id  in t h e  m a i n t e n a n c e  of oxid~ 

gical s y s t e m s  ~, i t  was  cons ide red  of  i n t e r e s t  to  s tud  

r e d  in th is  i n t e r e s t i n g  c a t a l y t i c  p r o p e r t y  of  t h e  anti~ 

['he following crystalline antibiotic obtained through the co 
ers were used in this study. Penicillin G (Indian Penicillin C 
zte (Glaxo Laboratories), Aureomycin hydrochloride (Lederl 
e Davis & Company), Neomycin sulphate (Upjohn & Compan 

~scorbic acid and other chemicals employed were of reage~ 
Houses Ltd., Charles Pfizer or Nutritional Bio-chemicals. 

courtesy of their respective man 
Committee), Dihydrostreptomyc 

Lederle Laboratories), Chloramphenic 
Lpany) and Terramycin hydrochlori~ 

gent grade purchased from Briti 

es were adopted using flasks with centre cups and single side arn= 

fl according to ROE AND OESTERLING 3. 
]rugs used were carried out with dithiozonc reagent 4 (io mg in too T 

:he standard cup assay method ~ with S. aureus (Oxford) and E. ec 

'cin was measured in a Lumetron Fluorimetcr 4o2 E using the tilt 

as presented at a symposium on "Antibacterial substances from so 
under the auspices of the Pharmaceuticals and Drugs Committe 
ial Research, at Bombay on the 26th March I953. 
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A ntibiotic added O x y g ~ - c ~ d  - -  

W a t e r  (Control) 
Aureomycin hydrochloride 
Chloramphenicol 
Neomycin sulphate 
Dihydrostreptomycin sulphatc 
Penicillin G 
Terramycin hydrochloride 

ill the antibiotics were found to affect the oxidation ( 
l, neomycin and penicilhn inhibited the oxidation, the 
nicillin G. Dihydrostreptomycin and terramycin acce 
atalytic action of terramycin was most pronounced, 

qcily o/the reaction with respect to substrate 

n order to find out whether terramycin exerted a simi 
s and chemicals of biological interest following subst~ 

~lucose, gluconic acid, lactic acid, pyruvic acid, sorbitol, 
le hydrochloride, sodium bisulphite, sodium thiosulphate, p 
din, cholesterol and vegetable lecithin (all these substances 
-,,~'= n f  +an "It , , i f = m l n ~  / c f  W * h l o  T l /  a mi,i-÷,,r¢~ n f  ' l - w M . ~  o r a l ,  

accelerated tile rate ot OXldatloi 
subsequent work was, ther( 

a similar action on other reducin 
substances were tested: 

sorbose, quercitol, glutathion 
phenylenediamine, sodium nitr i t  

in I mg/ml adjusted to pH 7.0 
Fable II), a mixture of twelve amino acids (cf. Table II), a mixtm 
llantoin, guanine, hypoxaalthine, xanthine and uric a c i d - - o : i  n 
pyrimidines (cytosine, uracil and t h y m i n e - - o . i  ml supplying 33 
% alcohol), dicumarol (i mg/ml in 50% alcohol) and adenylic aci 

was found to take up any oxygen in the presence of terr~ 
of the experiment, indicating that the action of the ant 

r and other metallic impurities in terramycin 

traces of heavy metals, especially copper e can bring abo~ 
dc acid the antibiotic was tested for the presence of suc 
t because terramycin is known to form complexes wit 
erty is actually utilised in the commercial extraction ( 
brothsL However, the antibiotic failed to give a positi~ 

fore, confined to this antibiotic. 

Specificity 

In 
agents 

Glucose 
cysteine 
adrenalin 
a mixture of ten  B vi tamins (cf. Table 
of five purine bases (adenine, allantoin, 
supplying 2o/* each) and three py 
each), menadione (I mg/ml in 5o% 
(i mg/ml). 

None of these substances 
mycin under the conditions 
biotic was specific for ascorbic acid. 

Test/or the presence o/copper 

In view of the fact that 
catalytic oxidation of ascorbic 
impurities. This is important 
heavy metals and this property 
the antibiotic from culture brothsL 
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RESULTS 

(m ascorbic acid 

d to pH 7 were tipped in from the 
phate buffer pH 7.o and I ml ot 
were taken over a period of one 
he various reacting systems in 6o 

TABLE I 

F ASCORBIC A C I D  IN P R E S E N C E  OF 6 A N t  

. . . . . . .  ~ o / o  g . , , ~ , ,  .... 
microliters or inhibition 

25.0 
24.2 3.: 
25.7 v- 2.~ 
21. 5 - i4., 
30.0 +. 2o.i 
18.6 - -  25.q 

168.4 + 573 -* 
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~ted by terramycin. The results obtained have been s 
~rcentage inhibition on the endogenous, copper-cataly 
tions of ascorbic acid has been given. Out of the ni 
[roxyquinoline and penicillin G exerted an inhibit~ 
7sed by  terramycin. Sodium cyanide, glutathione and 
the auto- and copper-catalysed oxidation of ascorbk 
pting dicumarol, menadione and an 
~sis. 

EFFECT OF CERTAIN SUBSTANCES ON OXIDATION O] 

Reagent Effective Concentration 
in reaction mixture Endogenous Copper oxidation Terramycin 

oxidation 

I O 0  

0 

I O 0  

I 0 0  

I O 0  

8o 

7 ° 
5 ° 33 o 

3 ° 
84 
87 
82 

3.0 
80 
92 
86 

o 

o 

o 

o 

t r t ic  acid,  arginine,  cys t ine ,  glycine,  g l u t a m i c  acid, lysine,  prol in  
nine, and  serine 231/~g each). 
avin ,  n iac inamide ,  cal. p a n t o t h e n a t e ,  pyr idoxa l ,  inositol,  p - a m i m  
id and  B12, 4 Ng each). 
line and  uraci l  33/~g each). 

I. Sod ium cyan ide  
2. Boric  ac id  
3. G l u t a t h i o n e  
4- Cysteine-HC1 
5. Y e a s t  nucleic  acid 
6. 8 - H y d r o x y q u i n o l i n e  
7. Mix tu re  of amino  acids  
8. Mix tu re  of B v i t a m i n s  
9. Y e a s t  adeny l i c  acid 

io.  Aden ine  s u l p h a t e  
i i .  Guan ine  d ihydroch lo r ide  
12. H y p o x a n t h i n e  
13. A l l an to in  
14 . Uric acid 
15. X a n t h i n e  
16. Mix tu re  of p y r i m i d i n e s  
17. Menadione  
18. D icumaro l  
19. Penic i l l in  G 
20. Urea  

* Atnino ac ids  (Alanine,  a spa r t i c  
pheny la l an ine ,  va l ine  threonine ,  

~ #  . . 

B. v i t a m i n s  ( th iamin,  r iboflavin 
benzoic  acid,  biot in ,  folic acid 

** ~ P y r i m i d i n e s  (cytosine,  t h y m i n e  
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igestion with sulphuric acid, whe~ 
ed to this test. 
antibiotic was found to be thermo, 
r fluorescence in the ultraviolet re~ 
tctions was found to be around 8 
plete within two hours. The catai 
oncentrations as low as I tzg. 
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Vlanifestation of this oxidizing proper ty  by the an t  
tte tha t  the react ion is catalyt ic  in nature .  Since the 
ic ant ibacter ia l  and  fluorescent properties after cata 
eem to be chemically involved. A t t empt s  made to eh 
:alysis by  the use of inhibi tors  have not  been very fr  
excepting penicill in G and  8-hydroxyquinol ine  had 

bic acid in presence of the antibiotic.  Even  these t~  
ction to the v i tamin .  
?he catalyt ic  act ivi ty  of t e r ramycin  reported in the,, 
ghly specific for ascorbic acid. If the ant ibiot ic  were t 
t ion catalyst ,  format ion of hydrogen peroxide as a 
t be indicated.  Since hydrogen peroxide even in low 
t is conceivable tha t  the catalyt ic  proper ty  of terrar  
be related to its mode of action. 

,'he authors '  grateful  thanks  are due to Dr. D. L. SHR 
hemistry) and  Dr. B. MUKERJI, Director, Central  g 
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~, penicillin G, dihydrostreptomycin sulphate, aureomycin hydrq 
ycin sulphate and terramycin hydrochloride were tested for t h e  
terramycin was found to catalyse the reaction. 
Jcn to be free from traces of metals. The catalytic activity is thermq 

fluorescent property of terramycin are not altered by its catalys 

rbic to dehydroascorbic acid without liberating any carbon dioxid 
,round 8. MICHA•LIS' constant of the reaction is O.OLO3 M where~ 
n constant is 5' lO-6. 
:id, ghitathione, cysteine, yeast nucleic acid, purines, pyrimidine 
?lex, menadione and dicumarol do not inhibit the oxidation of : 
:eas 8-hydroxyquinoline and penicillin G exert 30% inhibition. 
~nt observations on the mode of action of terramycin is briefl 
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l roxy-quinol ine  et  la pdnicill ine G p rodu i s en t  une  inhibi t ion  C 
5. L a  s ign i f i ca t ion  des obse rva t ions  prdcddentes  pour  le moq 
~ment  discutde.  

I. Die W i r k u n g  yon  6 kr is taUisier ten Ant ib io t ika ,  Penicilli  
)myc inch lo rhydra t ,  Chloramphenico l ,  N e o m y c i n s u l f a t  and  
a t ion  yon  Ascorbins~ture wurde  geprfift .  Es  wurde  gefunden ,  
vsiert. 
2. Es  wurde  gezeigt,  dass  T e r r a m y c i n  frei yon  Meta l l spuren  : 
tostabil.  Die an t ib io t i sche  Aktiviti~t u n d  die Fluoreszenzeigc 
;r K a t a l y s e  der  Ascorb ins i iu reoxyda t ion  n i ch t  veri~ndert. 
3. T e r r a m y c i n  oxyd ie r t  Ascorbins~kure zu Dehydroaseorbins~, t  
d. Das  p H - O p t i m u m  der  R e a k t i o n  liegt bei 8. Die MICHAEL] 
3 M,  die K a t a l y s a t o r - S u b s t r a t - D i s s o z z i a t i o n s k o n s t a n t e  5 '  i o -  
t- N a t r i u m c y a n i d ,  BorsAure, 
os~.uren, V i t amine  des  B - K o m p l e x e s  Menad ion  u n d  Dicum~ 
binsi iure m i t  T e r r a m y c i n  nicht ,  dagegen  fiben 8-Oxyquinol in  

5. Die B e d e u t u n g  der  vor l iegenden  B e o b a c h t u n g e n  au f  die A 
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R]~SUMI~ 

n de six an t ib io t iques  cristall isds (PenJ 
aurdomycine ,  chloramphdnicol ,  su l fa te  
l t ion de l 'acide ascorbique.  Seule la l 
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