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Recent evidence (1,2) fshows that Cl4 -sce$yl CoA can be incorporated 

into a vwiety of saturated and unsaturated fatty acids by enzymes asso- 

ciated with subcellular particles of animal tissues. Severd mechanisms 

appeared to be involved in this conversion. Saturated fatty acids (Cle, 

C& were synthesized via a pathwey similar to the non-particulate de novo -- 

system with malonyl CoA as an intermediate. Acetyl CoA could elongate 

fatty acyl CoAclerivatSves by one or more carbonunits and finally acetyl 

CoA could be incorporated into unsaturated fatty acids. Examining the 

latter process we found in conformity with the results of others (3-6) that 

the desaturating system of animal tissues is located in the microsomal 

fraction of the cells. Thus, in the presence of microsomes, reduced pyri- 

dine nucleotides audorygen, palmityl CoAor stearyl CoAwere desaturated 

to ps&nitoleyl CoA or oleyl CoA respectively, as shown in Table I. The 

cofactors required for this system appeared to be &milar to the yeast sys- 

tem of Bloomfield and Bloch (7). The desaturation system appears to be non- 

specific with respect to the reduced pyridine nucleotides as reflected by 

the equal rates of desaturation of the acyl CoAs in the presence of eii&er 

TPNH or DPNH (cf. Table I). The desaturatFng enzyme(s) appears to be a 
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!CAELEI 

Cofactor +quirements for the Desaturation of Fatty Acids 

Substrate 

Palmi* COA 

Steexyl CoA 

system 

9&O correspondingA 
monounsaturated 

fatty acids 

I 
Complete 
noTPNH 
ll0pTlH+DPNH 

no Qqygen 

1.8 
0.1 
1.8 
0.2 

Complete 
no TPNEI 
noTFPlH+DRJH 
no Oxygen 
no Stearyl CoA + 

20 mles Stearic Acid 

2.0 
0.1 
2.0 
0.3 

0.2 

COIDplete 
+ 0.1 wles p-4ydroxy- 

mercury benzoate 
+ .lO cMolJ.2 PEMB + 0.1 

pmoles nrercaptoethauol 

2.0 

0.5 

1.8 

The co@ete system contained 10 mles l-Cz4 ecyl CoA (100,000 cpm) 
5014uuoles~0r~,30 ~lespotassiumphosphate andwderto a find 
volw of 0,5 ml. The reection was started with the addition of 0.5 mg of 
rat liver microson~g and the flask was incubated for 10 minutes at 37'with 
constant ahaldng. 

thiol-enzyme as evidenced by the abil%ty of p-hydroxymzcurybenzoate (PHMS) 

at concentrations of 10e4Mto congdetely inhibit the reaction and that 

the Bddltion of a thiol compound such as mercaptoethauol to the inhibited 

system restored full activity. It is too early to state whether the thiol 

group of the enzyme is involved in the formation of an acyl-S-enzym prior 

to the desaturation of the fatty afzid or it is generally required for the 

maintenance ofthe proper conformation ofthe molecule. 

Further deeaturation of oleyl CoAto form C&e:2 by the micrommal frac- 

tion of rat liver cells is shown in Table II. !Phe desaturation of oleyl CoA 

to the corresponding dienoic acid required the same cofactors as that for 

the desaturation of acyl CoA, namely oxygen and reduced pyridine nucleo- 
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tide. This observation indicated that 

are involved in the formation of mono- 

the some genera type of reaction5 

and polyunsaturated fatty acids. 

TAELEII 

Cofactor Requirened for the Desaturation of Oleyl CoA 

CLB:Z Fatty Acids 
lllrmoles 

Complete 
no TmH 
n0TPIVE+DFNH 

no oxygen 

0.5 

2,” 

0.2 

The complete system contained the saw component5 as 
in Table I except 10 -lee oleyl CoA (100,000 cg& wa5 
added. 

Whether the SEUIE e--system is involved in both reactions remakn5 to be 

determined. The desatumtion of oleyl CoA by rat liver microso~~s appears 

to occur equa& well with either TPHH or DPNH at canparable concentrations 

(cf. Table II). Whether this response reflect5 the non4pecificnature of 

the syhemas far as the reducedpyridine nucleotides are concerned, or, 

on the presence of tran5hydrogenase activity in the microsame preparatioris 

remains to be determined. 

The products of desaturation of Cl*-palmityl CoA2 C14-&earyl CoA or 

C 14-oleyl CoA were isolated from the reaction mlxture by the usual extra+ 

tion techniques and were separated a5 their nretbyl esters from the other 

fatty 5cideetere bythinlmr chromatogr~~using silicagelHipp?reg- 

nated with AgNOa (8). The monoenoic and dienoic ester8 cf the fatty acids 

were extracted separatelyfromthe eilicaandwere further reeolvedby 

gas-liquid cbronwtograp~. The effluentgaawa5paasedtbroughgla5s 

cartridges filled with gla55 wool to collect the C14-labeled eeters and 

the radioactivity content of the cartridges was measured in a scintillation 

counter. The results ahowthat palmityl CoAand 5tefu.ylCoAwere de- 
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turat;edto Cm:1 and Clszl respectively. When Cl'-oleyl CoA was the sub- 

strate and the product was isol8ted 8s describedabove andresolvedby 

gas-liqtid chramatography, a Cl4 -labeled peak was obtained in the general 

posItion of Czsza (linoleate in th3.S C8St?) although it h& 8 distinct 

shoulder with which the radioactivity w'aa associated (cf. Fig. 1). 

Catalytic hydmgenation (9) of the isolated products of &saturation 

(c 10: 19 C1stl and Cl& yielded the corresponding saturated acids which 

contained 8ll. ofthe mdiosctivity. Decarboxylation of the products via 

the Schmidt reaction released over 80 per cent of the rad.ioactivity as CO,, 

indicating the directness of the dee8turation process with each substrate. 

Fimlly, oxidaeion of the unsaturated products by periodate permwga, 

n&e yielded C14-labeled azel8ic acid when l-C14-pdmityl CoA or l-CL4 

8tearylCoA were used ticlicated the fomation of the A9 unsaturated home- 

logs, Whereas the product of desaturation of the l4!14 oleyl CoA yielded 

Fig. l- Gas chzwmtographic analysis of the met~lester 
Of the dienoic acids &ter sep8mtion on thin 

layer chromtography. Theb8rs representthe redioactitity 
(in alan) of the effluentgae coUectedandcountedduring 
thetbe intervalcoveredbythe individualbars. 

C 14-a6upic acid, indicating that the product of desaturation of oleyl CoA 

was the A6~g octadecadienoic s&d. !l?he overall d.eS8tUratiOn xe8ctionS 
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of Cls:o to 4s:2 in animal tissues can thus be written as follows: 

The fact that no rsdioactivitywasfoundinthe Cg dicarbwrylic acidd?ter 

the period&e-pernk3ugsnate oxiddion of the Cls:2 acid inticated that no 

moleic acid (cls:2 A g3 was formed from oleic acid. This in vitro 

obsemation is compatible with the overuheludng evidence obtained fram 

in vivo studies that mwunals -v do not synthesize linoleic acid possibly 

because of lack of the enzyme or enzymes necessary for the introduction of 

the double bond in the E-13 position of the ~lecu3.e. 
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