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The presence of unsaturated fatty acids and 
absence of \-it. E have served as dietary pre- 
requisites to development of a high incidence 
of encephalomalacia in chicks ( 1-4) . Hojv- 
c \ w .  as synthetic antio~idants have been 
,shon.n to decrease the rate of incidence( 5-7 1 .  
exposure of usaturated dietary fats to autosi- 
tlation may also represent a factor in the rate 
of incidence. In the present study 3 possible 
oxidation products of long chain unsaturated 
fatty acids were therefore fed to chicks liept 
on a \-it. E deficient diet and the effect of 
oxidation products on rate of incidence dc- 
t e r mi ne d . 

U c t h o d s .  The long chain osidation products 
or keto acids (Table T )  were prepared from 
castor oil ( 8 ) .  The 12-oso-octadecanoic acid 
~vas prepared from 1 2 -oxo-(-is-9 -oc t adecenoic 
acid by hjdrogenatiori under 50 lb pressure in 
the presence of palladium-aluminum oxide ca- 
talyst. The constants of all the synthesized 
lieto acids agreed with those previously report- 
ed(8 j . Five groups of week-old male chicks 
(New Hampshire Columbia cross) were fed 
czd lib a \?t. E-deficient diet+ and O . 2 j ( j :  of 
the keto acid. IYhen clinical signs of encepha- 
lomalacia ( 9 )  such as ataxia. head retraction, 
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f Each 100 g of basal ration contained 6s 1s L! 

glucose, 35.3 g isolated sc)bean protein, o 7 i  g 
TILmethionine, 0.3 g glycine, 0.2 g choline chlor- 
ide, 2.166 g calcium carbonate, 1.05 g potassium 
phosphate (monobasic), 0.940 g calcium phosphate 
(dibasic), 0.80 :: sodium chloride, 0.25 g magnesium 
sulfate, 0.03 g ferrous sulfate, 0 0 2  g manganous sul- 
fate, 0.01 :: zinc carbonatc. 0.002 g cupric suliatc,  
0.001 g potassium iodide, 0 001 g wtlium mol! bdatc ,  
10 mg thiamine hydrochloride, 10 mg  niacin, 1 6  my: 
riboflavin, 2.0 mg calcium pantothenate, 0.002 mg 
vit. B,2,  0.6 mg  p) I-idoxinc. h \  ( lro(1iloiidc.  0 000 nl: 
biotin, 0 4 mz F(11ic J( icl. 0 2 t i i t ‘  i t  ~ i i ~ ~ i i ~ ( i I ) ~ , i ~ ~ ( ~ i (  I (  i t ! .  

0.5 niL: n ~ ~ ~ ~ i ( I i o i i t ~ ,  1000 I I \ I [  1 , ~ t c . t ~ ~ t t b  , i n ( l  00 
I 1’. \ i t  I )  ‘I’he Leto  , i r i t l  \ ~ ~ t \  nii\r.tl \\ it11 thl, / ) c ~ ~ c ~ I  
ration a t  the beginning of the experimental period 
and the diets kept in metal cans a t  room temperature, 

a n d  spasms followed by complete lxostration 
ivere observed in the chick, it was removed 
from the cage for further histological and 
chemical determinations. Onset of encepha- 
lomalacia in the chick was confirmed by oh- 
serxiing gross lesions, accompanied by hemor- 
rhage and edema of the cerebellum. In an- 
other study with 12 groups of 6 birds each, 
levels of both keto ( 12-oxo-cis-9-octadece- 
noic) acid and corn oil were varied a t  the cx- 
pense of glucose on a weight basis. 

Rcsulfs. Addition of long chain keto acids 
t o  a typical \‘it. E-deficient diet (Table I )  in- 
duced symptoins of encephalomalacia after 7 
days of feeding as compared with 15 to 28 
(lays previously reported ( 1-4 j . When the ex- 
periment was terminated a t  the end of 11 days 
on this diet, all chicks on diet 2 showed posi- 
tive symptoms of encephalomalacia. 12-0x0- 
c-is-9-octadecenoic acid or its methyl ester 
caused the highest rate of incidence. The 12- 
oxo-trans- 1 O-octadecenoic acid and 12-oxo- 
octadecanoic acid were not as potent as 1 2 -  
oxo-cis-9-octadecenoic acid. Furthermore, 
rate of incidence depended on level of dietary 
fat as well as level of lieto acid. A higher rate 
of incidence was noted a t  a 10 than a t  a 5 or 
2 . 5 %  level of corn oil (Table 1 1 ) .  A level of 
Iwto acid as low as O.OSyo increased rate of 
incidence. 

Oiscarssiorz . The presence of oxidation 
products of long chain unsaturated fatty acids 
in a diet which contained unsaturated fat was 
shown to accelerate development of encepha- 
lomalacia in chicks. The presence of a dietary 
source of Vit. E, namely corn oil, which con- 
tained a reported level of 100 mg % of mixed 
tc:copheroIs( 10) did not counteract the effect 
of keto acids. The  influence of lieto acids on 
metabolism of Vit. E in vivo will be discussed 
in a subsequent paper. 

. S u ~ ~ w i u r j ~ .  ‘I’hc I’resence of oxitlation prod- 
I I (  t b  of 1011g c.hxin unsaturated fatty or “keto” 
;tc i(L, accelera te(l deve1ol)ment of encephalo- 
inalacia in chicks kept on a diet containing 
corn oil. 1 2-Oxo-cis-9-octadecenoic acid was 
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most potent keta acid tested to date and was 
most effective in presence of dietary source of 
unsaturated fatty acid such as corn oil. With 
basal diet containing 10% corn oil, clinical 
symptoms of encephalomalacia could be in- 
duced a t  end of 7 days by supplementing the 
diet with 0.2 5 % of 12-oxo-cis-9-octadecenoic 
acid. 
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