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Anaerobic Production of 0(-Glycerolphosphate 
by Cell-free Preparations of Rat Hepatomas 

and the Effect of Potassium Cyanide 
IN a previous communication1 wo doscribed a stimula­

tory effect of potassium eyanido on the solublo <ll-glycorol­
phosphato dohydrogenaso of the post-mitochondrial 
fraction obtained from rat liver and hopatomas. In t,he 
present note evidence is presented for a similar offoct, of 
potassium cyanide on the production of <ll-glycerolphos­
phato by coll-frco propo.ro.tions of various hepatomas. 

Post-mitochondrial fractions from rat liver and three 
transplanted rat hepatomas were prepared and incubated 
anaerobically with glucoso-6-phosph11te under the con­
ditions mentioned in tho legend of Table 1. Ol-Glycero!­
phosphate was measured by the conventional enzymatic 
method2

• Tablo l shows tho glycorolphosphato production 
per mg of protein of the hepatoma preparations to be of 
tho same order as that of livor propamtions. Addition of 
potassium cyanido (5 x 10-• M) resulted in a riso of tho 
glycerolphosphate production of 20-30, 50-60 and 130-
250 per cont by preparations of hepatomas BY 448, 
BY 252 and BY 484, respoctivoly; no stimulation was 
observed with liver. It should be noted that in the 
presonco of potassium cyanido the glycerolphosphate 
production by BY 484preparations surpassed that of liver 
on a protein basis and equalled the latter on a fresh weight 
basis. Ol-Glycerolphosphato dohydrogenase activity' 
amounting to 140-200 mµmolos DPNH oxidizod/mg 
protein/min in the absence of potassium cyanide has 
boon found in tho post-mitochondrio,l fractiom1 of BY 484 
transplants studied recently, with potassium cyanido 
showing increased enzyme activities of up to seven-fold; 
thoso activities aro of the order shown by normal liver1 . 

The highest enzyme activities over observed in tho othor 
hopatoma proparations in the absence of potassium cyanide 
amounted to 30-70 mµmolos DPNH oxidizod1mg protein/ 
min, zero activity being tho more common finding'. 
It may be of intorest that the biological (unpublished 
results) and some other biochomicaJ•.• proporties of the 
BY 484 hepatoma differ from thoso of tho othor two 
hopatomas. 

In each experiment a concomit1mt ono was run in ~ho 
presence of potassium fluoride ( 10-2 M) in ordor to inhibit 
glycolysis so that more DPNH would bocomo availahlo 
for dihydroxyacotonophosph11to reduction. The n 1sult,1:1 
of these experiments, which arc shown in Table I, Rhow 
th11t tho incroaso of a-glycerolphosphato obtained in tho 
presonco of potassium fluorido w11s froquontly moro 
pronounced in the case of the hepatoma than of tho livor 
prop11r11tions. Thus, in most experiments tho glyccrol­
phosphat0 production/mg protoin with potassium fluoride 
present was higher in tho hopatoma thnn in tho livor 
prop1m1tions. Potassium fluoride was without o!Tcct on 
t,ho a-glycorolphORphato dohydrogon11so in the enzymatic 
t~ssa.y1• The results may indicat,e that in tho 11bsonco of 
pot,11,m1inm ftnorido, when active lactic acid formation 

Tahlc 1. EFFECT 0}' POTASSIUM CYANll>J:: AN!> l'U1'ASSIUM Jo'LU0RIDE ON 
a-GT,YCER0LPH0SPHATE FORMATION BY RAT LlVJi:R AN!> ilJ::PA'r0MA 

PREPARATIONS 
µmoles glycerolphosphate 

Tissue KC!\' Kl!' K~' 
(mg J>rotuiu) Absent Present 

Hepatomas: 
BY 252 (2!J; 10·8) 2·0; 3·0 8·2; lO·O 

+ 3·'>· ~. 4·6 8·1!; 1!;·6 
RY 448 (29; 31·6) 4·0; 3·9 7·9; 16·4 

+ 5·2; 4·0 0·3; 16·4 
JJY 484 (28·3 ; 37) 2·3; 6·1 15·1; 25·3 

+ 8·5; 14·1 18·6; 25·6 
Liver (85; 68·4) 10·4 ; 0·3 26·1; 23·2 

+ 10·5; 0·7 20·2; 23·0 

Tissues were homogenizc<l in 3 parts of 0·154 M KCI. After centrifuging 
at 0° for 10 min at 5,000g, 1 ·2 ml. of the supernatant, corresponding to 400 mg 
of fresh woight of tissue, was pipetted into largfl Warburg vessels containing 
60 µmoles glucosc-6-phosphato and potassium phosphate buffer of pH 7·4 
(2·4 mM), KRCO, (25 mM), MgCl, (5 mM), nlcotinamide (40 mM), lll'N 
(0·5 ml\1), ATP (1 mM). Total volume 6·4 ml. KCN (0·6 mM) and/or Kl!' 
(10 mM) present as Indicated. Incubation during 30 min at 37° wif,h 95 per 
cent nitrogen and 5 per cent carbon dioxide as gas phase. Reaction was 
stopped hy addition of 1 ml. 6 N pcrchloric acid. After centrifuging, 5 ml. 
of the supernatant was lm111ght t,o pH 9 with KOH , alter standing In ice 
for 1 h the potassium percl!loral,c was centrifuged down and an aliquot of 
the supernatant used for the enzymatic deLerminat,ion of a-glyccrolphosphatc 
according to Bublitz and Kennedy (ref. 2). Bndogenous a-glycerolphosphatc 
was measured a.t zero time and subtracted. 

proceeds, rolatively less DPNH is available for the 
Ol-glycerolphosphato dohydrogen11se of the hepatomas 
than for that of livor, but that tho hepatomas show at 
loo.st as much enzymo activitypermgofpost-mitochondrial 
protoin (not por mg fresh woight) 11s tho liver, if not moro 
(ospocially in the case of BY 484). 

Tho stimulatory effoet of potassium cyanido on glycerol­
phosphato production by tho hopatom11 preparations was 
loss pronounced in the presenco than in tho absence of 
potassium fluoride, and sometimes lacking altogether. 
Neither KCN nor KF inhibited tho vory small disap­
poamnce of added glycerolphosphate in tho post­
mitochondrial fractions incubated in the absence of 
co-factors. 

Whatever the precise mechanism of action of potassium 
cyanide in those and provious1 experiments may be, tho 
present results do show that, under suitablo conditions, 
certain rat hepatomas may be capable of forming significant 
amounts of a-glycerolphosphate, not less than that pro­
duced by liver. This finding stands in marked contrast 
to the rmmlts published by Boxer et al.•-1 • 
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Synthesis of Lipoproteins by Rat Intestinal 
Mucosa 

IN the transport and 11b110rption of Jong-chain fatty 
acids and mono-glyceridos by the intestinal mucosa, en 
obligatory stop is the intracellular re-esterification to 
triglycerides1 •2 • Tho triglycorido molecules afterwerds 
appear in the lymph and plasma in tho form of ehylo­
microns, or so-called primary fat particles. In addition 
to triglyceride thcso p11rticles contain proteins (lipopro­
teins), cholesterol esters, and phospholipid3 , 4 • Considor-
11hlo dobato still oxists as to the mechanism and site of 
chylomicron form11tion as woll as the nature and source 
of the proteins which coat tho p11rtioles. Rodbell, Fred­
rickson and Ono•, in investigating the incorporation of 
amino-acids into protoins in the dog, concluded that the 
intestine was a possible source of tho protoins of tho 
ehylomicron. This communication describes studies 
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