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from dystrophic muscle decreased during the 
7-14 day culture period, whereas no compar- 
able decrease was observed in cultures of nor- 
mal tisue. Changes in the DNA content did 
not indicate definite differences. 4) Differ- 
ences between several parameters determined 
in normal and dystrophic human muscle tis- 
sue cultures were found to be highly incon- 
sistent or of no apparent relevance for the 
pathological state of the tissue. 
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The tyrosine oxidizing system of liver is a 
series of enzymes converting tyrosine to fu- 
marate and acetoacetate in the presence of a- 

ketoglutarate( 1 ) .  A decreased tyrosine 
oxidation was observed in liver of rats fed a 
low protein diet (2).  More recently, evidence 
has been presented suggesting that the lower 
level of tyrosine oxidation resulted from a 
decrease in activity of the initial enzyme in 
the tyrcrsine-oxidizing-system, tyrosine-a- 
ketoglutarate transaminase ( 3 ) .  

In addition to low protein diet, a decrease 
in liver tyrosine-a-ketoglutarate transaminase 
activity has been reported in rats subjected 
to tourniquet injury(4). An increase in ac- 
tivity of the enzyme has been reported fol- 
lowing injection of hydrocortisone( 5) .  An 
adaptive increase in tyrosine transaminase 
activity followed tyrosine injection. How- 
ever, tyrosine was an effective stimulus only 
if the adrenal glands or hydrocortisone also 
were present( 5 ) .  This discovery suggested 
that adrenal steroids played a major role in 
regulation of activity of this enzyme. 

A number of studies have suggested an al- 
tered activity of the adrenal gland in tumor- 

bearing animals (6).  Also, tumor-bearing 
animals generally exhibit a loss of appetite, 
particularly during late stages of tumor 
growth. It was therefore of interest to study 
the effect of tumor growth on liver tyrosine- 
a-ketoglutarate transaminase activity. 

Methods. Female Holtzman rats weigh- 
ing 160-200 g were used in these experiments. 
The Walker carcinosarcoma 256 was trans- 
planted by injecting a cell suspension of tu- 
mor into both rectus fernoris muscles accord- 
ing to the method of Talalay et al.( 7). All 
animals were fed a diet of Rockland rat chow 
and water ad libitum. 

Livers to be used for transaminase deter- 
mination were excised and chilled immedi- 
ately in cracked ice. After chilling, livers 
were perfused with cold isotonic saline and 
homogenized in a Potter-Elvehjem homoge- 
nizer with sufficient 0.15 M potassium chlor- 
ide to give a 10% homogenate. The homoge- 
nates were centrifuged at  15,000 x g for 20 
minutes at 0" C. Tyrosine-a-ketoglutarate 
transaminase activity was determined on the 
supernatant according to the method of Lin 
and Knox(5). Enzyme activity was ex- 
pressed as pmoles of p-hydroxyphenylpyru- 
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vate formed per g dry weight of liver per 
hour. 

To facilitate comparison of enzyme activ- 
ity with tumor growth, animals were divided 
into 3 groups based on tumor weight as re- 
lated to body weight. Tumors comprising 
less than 10% of body weight were consid- 
ered “small,” those 10-25% of body weight 
“medium,” and those greater than 2 5 %  of 
body weight were designated “large.” 

Partial hepatectomies were performed ac- 
cording to the procedure of Higgins and An- 
derson(8). After 7 days animals were sacri- 
ficed and tyrosine-a-ketoglutarate transami- 
nase activity determined on the regenerating 
liver. 

Results. Data illustrating effect of growth 
of the Walker tumor on liver tyrosine-a-keto- 
glutarate transaminase activity are presented 
in Table I. No significant difference in en- 
zyme activity was apparent in animals with 
tumors less than 10% of total body weight. 
A moderate increase in enzyme activity was 
noted in livers of rats with tumors 10-25% of 
body weight, while a 2-fold increase in trans- 
aminase activity was observed in livers from 
rats with tumors greater than 2 5 . 7  of total 
body weight. Thus, the tumor exerted little 
effect on liver tyrosine transaminase activity 
until the late stages of tumor growth. 

An increase in glutamate-oxalacetate trans- 
aminase activity in regenerating liver 5- 10 
days following hepatectomy has been reported 
( 9 ) .  I t  was of interest to determine if such 
an increase occurred with tyrosine transami- 
nase since an increased mitotic activity is 
known to occur in livers of tumor-bearing ani- 

TABLE I. Effcct of C+iw\vtli of n’:rlkvr Tiinlor 011 

1,ivw T!-1.ohiiic~-a-h‘cti)~lii t;i r ; i  ttb Tr:iiiwiiiin:i NJ L! c 
tivity. 

No. of F : l l z ~ m e  
Glollp animals activity* P raliiei 

Normal 16 1 3 4 2  7:  
Tumor $-Small 9 125* 9 >.200 

Medium 8 188 2 18 <.005 
Large 13 Z(i9 I+ 3 1  <.OOl 

’ Espressecl a s  pnioles of p-li!-ilrosyi)lien!-l,vru- 
vate forriircl/g dry  livcr/lir. 

t C’ompare‘d with nornials. 
: Mean stand. error. 

Small  tumor, <I070 body wt ; nieilium tumor, 
10-2570 body w t ;  large tumor, >25(r, body wt. 

TABLE I T .  Tyrosine-a-Ketoglutarate Transami- 
nase Activity in  Regenerating Rat 1,iver. 

No. of 
Treatment animals Enzyme activity 

TTritreatcd 7 1 4 5 k  8* 
Sh ,1111 5 144 & 1 2  
Hepatectoniyt 8 156 ? I 1  

Mean 2 staiicl. error. 

t ixiis:iiiiiii:isc il rt  ermin:ttion. 
t Hcpatectoniies were performed i days prior to 

mals(6).  From data presented in Table I1 
it was apparent that no  change in tyrosine 
transaminase activity occurred in regenerat- 
ing liver. Therefore, it  seemed unlikely that 
the increase in enzyme activity observed in 
late stages of tumor growth was the result of 
an increase in mitotic activity. 

Disrz4ssion. An elevated free tyrosine con- 
centration in livers of tumor-bearing animals 
could account for the increased tyrosine 
transaminase activity. However, this possi- 
bility appeared to be eliminated since a lower 
than normal concentration of free tyrosine 
has been reported in livers of animals bearing 
the 1Vallier tumor ( 10). 

A 10-fold increase in liver tyrosine-a-keto- 
glutarate transaminase activity has been re- 
ported following injection of hydrocortisone 
( 5 ) . Unfortunately, little reliable informa- 
tion is available concerning functional status 
of the adrenal gland in tumor-bearing rats. 
Hcwever, Nadel and Burstein ( 11 have re- 
ported a 3-fold increase in urinary corticos- 
teroids in late stages of tumor growth in 
guinea pigs. These authors suggested that 
the general stress associated with neoplastic 
diseases resulted in an increased adrenocor- 
tical activity. On the basis of available evi- 
dence, it appears that the increase in liver ty- 
rosine-a-ketoglutarate transaminase activity 
in latter stages of tumor growth may be re- 
lated to an increased adrenal steroid produc- 
tion. 

Sunzmary. Liver tyrosine-a-ketoglutarate 
transaminase activity was nolt affected by 
IYalker carcinosarcoma 256 in the early 
stages of tumor growth. During latter stages 
of tumor growth a 2-fold increase in liver ty- 
rcsine transaminase activity was noted. No 
change was observed in tyrosine transaminase 
activity in regenerating liver ; therefore, it 
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seemed unlikely that increased transaminase 
activity in the late stages of tumor growth 
resulted from an enhanced liver mitotic ac- 
tivi ty . 

1. Knox, W. E., iii Methods in Enxynzolog~y, 
(Colowick, 5. P., Kaplan, S. O., Eds.) Academic 
Press, N. Y., 1955, v2, 287. 

2. Litwack, G., J .  Biol. Chem., 1957, v228, 823. 
3. Litwack, G., Ebcrt, P. S., Yankelomitz, S., 

4. Anderson, P. R., McElroy, 0. E., Arch. Bio- 

5. T h ,  E. C. C., Knox, TV. E., Biochim. e t  Rio- 

!Paylor, M. W., EnxymoZogia, 1959, v20, 183. 

&em.  Bioph  ys., 1959, v82, 256. 

ph!ys. Acta, 1957, x-26, 85. 

6. Begg, R. W.) in Advances in  Cancer Research, 
Grcensteiii, J. P., arid Hadclow, A., Ecls.) Acadeniic 
Press, N. Y., 1958, v5, 1. 

7.  Talalay, P., Takano, G. M. V., Huggins, C., 
Gamer Research, 1952, v12, 834. 

8. Higgins, G. M., Anderson, R. M., Arch. Path., 
1931, v12, 186. 

9. Tiszai, A., Tcnyi, M., Esperientia, 1960, vlfi, 
116. 

10. Sassenrath, E. S., Greenbcrg, D. M., Canct?. 
Research, 1954, v14, 563. 

11. Nadel, E. M., Burstein, S., ,7. h'at. Canccr 
Inst., 1956, v17, 213. 

Rweivecl August 30, 1960. P.S.E.B.M., 1960, v105. 

Selective Depression of Sympathetic Transmission by Intravenous 
Administration of Iproniazid and Harmine." (26061) 

LEON 1. GOLDBEKG AND FRANCES 31. DACOSTA~ 
Section o n  Experimental Therapeutics,  National Heart  Inst i tute ,  Bethesda, M d .  

Gertner ( 1 ) demonstrated that when the 
superior cervical ganglion of the cat was per- 
fused with monoamine oxidase (MAO) in- 
hibitors, transmission through the ganglion 
was blocked. With low concentration of the 
inhibitors, the depression of transmission de- 
veloped gradually, unlike the immediate 
blocking effects of hexamethonium. The 
present study was designed to compare the 
effects of intravenous administration of 2 
M A 0  inhibitors, iproniazid and harmine, on 
transmission through sympathetic and para- 
sympathetic ganglia of the dog and cat. 

Methods nnd materials. ( a )  Dog Experi- 
ments: Mongrel dogs of both sexes were anes- 
thetised with a mixture of pentobarbital, 15 
mg/kg and barbital 2 2 5  mg/kg administered 
intravenously. Vagus nerves were cut bilater- 
ally in the neck and mechanical respiration 
was provided. The chest was opened trans- 
versely, 2nd and 3rd ribs were remolved, and 

* The :tuthors wish to thank Xr. J o h n  Dolari f o r  
technical  assistance. W e  are also indebtcd t o  Hoff- 
~ri~iirii-LaKoche, Iiic. for supplies of' iproniazid a n d  
ihoiiiazid : to Cliarles Pfizer & Co., T i i v .  f o r  liar- 
iliiiw ; untl to Ciba Pharmaccntical Products, I i i e .  

t Ruhinittrd in partial fulfillment by 3'. &I. 1):i- 
(losta for M.S. degrcc f rom Howard Univ. 

a Walton strain gauge arch was sutured to 
the right ventricle. Heart contractile force 
and carotid arterial pressure were recorded 
with a Grass Polygraph as previously de- 
scribed ( 2  ) . The stellate ganglion and sym- 
pathetic trunk were exposed on one side. The 
sympathetic trunk was crushed and ligated 
a t  the level of the 4th thoracic ganglion and 
a shielded 2 7  gauge silver wire electrode was 
placed on a presynaptic sympathetic nerve 
between 2nd and 3rd thoracic ganglia. A 
similar electrode was placed on a suitable 
postsynaptic sympathetic nerve. Pre- and 
post-synaptic nerves were stimulated by 
means olf a Grass Model S-4G stimulator for 
10 sec. periods a t  a frequency of 17 cycles/ 
sec. with monophasic pulses of 0.5 sec. dura- 
tion. Maximum increments in heart rate to 
increasing voltage was ascertained for pre- 
and post-synaptic nerves and the nerves were 
stimulated alternately with such voltage 
(ranging from 3-15 volts) during the course 
of experiment. The vagus was stimulated at  
5-10 minute intervals with a fixed voltage 
which had previously been found to produce 
marlied bradycardia. Anatomical dissection 
in the dog is described by Mizeres(3) and the 
technic for stimulation is essentially that de- 


