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ess: do not involve chromosomal rearrange- 
ments. I t  is possible that similar viral agents 
accidentally introduced V ~ Q  serum or tissue 
extracts could produce similar results i n  es- 
tablished cell lines. 

In conclusion, i t  should be realized that 
morphological changes can occur in cell popu- 
lations, and that they are not necessarily due 
to contamination by forei<gn cells. Such 
changes offer opportunities for study of the 
population dynamics of in oitro cell popula- 
tions. 

Summar?. Morphological transformations 
occurred in 2 clone populations of pig kidney 
cells. Both populations carried distinct chro- 
mosomal markers whose incidence and type 
did not alter during transformation. Thus. 
the alteration of morphology was intrinsic 
and could not be due to cell contamination. 
In one clone, a change in chromosome number 
seemed to be related to the appearance of a 
new morphological type. 

1959, v4.5, 867. 
2 .  Szybalski, W., Smith, M. J., PROC. Soc. Em.  

.{. Harris, M., J .  Nut CancPr Inst., 1961, v26, I.$.  
4. Ruddle, F. H., Cancer RPS., 1961, v21, 885. 
5.  Parker, R.  C., Castor, S. N., McCulloch, E. A., 

Spec. Publ. N .  Y .  Acad. Sci., 1957, v5, 303. 
6. Westwood, J. C. N., MacPherson, I. A., Tit- 

muss, D. H. J., Brit. J .  Ex@. Pathol., 1957, v38, 138. 
7 .  Rothfels, K. H., Axelrad, A. A., Siminovitch, S., 

McCulloch, E. A., Parker, R. C., Third Canadian 
Cancer Conference, Academic Press Inc., New York, 
1959. 

8. Coombs, R. R. A., Daniels, M. R., Burnes, 
R. W., Kelus, A., Nature, 1961, v189, 503. 

9. Gey, G .  O., Gey, M. K., Cancer Res., 1947, v7, 
729. 

10. Earle, W. K.,  J .  Nut .  Canccr Inst., 194.3, v4, 
165. 

1 1 .  Wong, S. C., Kilhourne, E. D., J .  Ex@. Mccl., 
1061, v113, 95. 

12 .  Temin, H. M., Virology, 1960, v10, 182. 
1.3. Stoker, M., MacPherson, I. A., ibid., 1961, v14, 

HrOL AND MED., 1959, V101, 662. 

.r59. 
~ ~~ 

1. Lieberman, I., Ove, P., Proc. Nat .  .4cad. Sci., Kcceived September 14, 1961. P.S.E.B.M., 1962, v109. 

Relationship of Serotonin and Reserpine in the Chicken. (27121) 

W. G .  HUBER AND R. P. LINK (Tntroduced by C. A. Brandly) 
Department of  Veterinary Physiology and Pharmacology, University of Illinois, Urbana 

Kumerous effects have been ascribed to the 
use of reserpine as a poultry feed additive. 
Reports on average daily gain and feed effi- 
ciency have been inconsistent ( 1-5). Experi- 
ments have been conducted to determine the 
sedative action of reserpine in the hope of 
obtaining a drug that will reduce economic 
losses caused by undue excitement of the 
poultry flock. The results of such tests were 
inconclusive ( 2,4,5). Effects of orally admin- 
istered reserpine on egg production and qual- 
ity have been reported(6,7). Low levels of 
reserpine in the diet increased egg weight and 
shell quality during periods of high environ- 
mental temperatures. No effect on albumen 
quality was seen. 

Jnconstant results obtained in feeding tests 
may be related to many factors, e.g., dose, 
duration of intake, age of animal, and diet. 

Carlson ( 8 )  suggested that poultry rations 
low in tryptophan, a precursor of serotonin 
(5-hydroxytryptmine), might result in 
growth dqxession as a result of adding reser- 
pine to the feed. Although many reserpine- 
feed additive tests have been conducted, the 
pharmacodynamics of reserpine in poultry 
has not been extensively studied. 

Sturkie et d ( 9 )  investigated the physi- 
ologic effects of reserpine on the chicken and 
observed that it produced a significant hypo- 
thermia, bradycardia and a decrease in mean 
arterial pressure when administered intra- 
muscularly a t  levels of 0.1 to 0.2 mg/kg. 
This level of reserpine produced diarrhea. 

Premachandra et al. ( 10) investigated the 
relationship of parenterally administered res- 
erpine and thyroid activity in chickens. No 
effect on thyroid uptake of P1 was observed. 
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TABLE I. Serotonin in Tissues (in pg/g of 
Tissue). 

No. of 
Tissue chickens Mean a i d  S.E. 

Normal chickens 
Duodciium 10 12.4 -t 1.13 
Proveiitricu in 8 6 6.3 2 1.04 
Liver 6 4.4 2 1.03 
Crop 6 0 

Reserpino-treated chickens 
Duodciium 5 0 
Proven tricuh s 5 0 
Liver 5 0 

Similarly, a normal rate of release of 1131 
from the thyroid gland resulted. 

I t  has been demonstrated that reserpine 
impairs the ability of tissues to maintain sero- 
tonin in a bound form. Thus, serotonin is 
released and metabolized. Reserpine may be 
considered to be an inhibitor af the serotonin- 
storing mechanism of the tissues( 11). The 
physiologic disposition of reserpine and sero- 
tonin following reserpine administration in- 
dicates that, although reserpine disappears 
rapidly, its effects on serutonin and its phar- 
macologic effects persist (12). Degree of se- 
dation is directly related to the reduction in 
tissue serotonin content. 

This communication reports the serotonin 
content of avian gastruintestinal tissues be- 
fore and after parenteral administration of 
reserpine. 

Materials and methods. Adult Leghorn 
hens, weighing 1.5-2.5 kg, individually housed 
and fed a commercial laying ration, were 
used in this study. Portions of the crop, 
proventriculus, duodenum and liver were ob- 
tained for assay. 

Serotonin was extracted from the tissues 
and assayed colorimetricdly following the 
procedure outlined by Udenfriend et al. (13) 
which utilizes l-nitroso-2-naphthol. 

Reserpine* was administered at a level of 
4 mg/kg subcutaneously 12 hours before the 
tissues were obtained at necmpsy. 

Results and discussion. Tissues from 15 
birds were assayed for serotonin. Results 
are presented in Table I. The serotonin con- 
tent of the duodenum of normal chickens was 

- ~ 

* Serpasil, CIBA Pharmaceutical Products, Inc., 
Summit, N. J.  

the highest of the tissues tested, with an av- 
erage of 12.4 pg per g of fresh tissue. The 
proventriculus, a small glandular organ which 
secretes gastric juice, contained an average 
of 6.3 pg serotonin per g of fresh tissue. The 
liver contained an average of 4.4 pg serotonin 
per g of fresh tissue. Analyses of normal 
crops failed to demonstrate the presence of 
serotonin in this organ. 

Analyses of the 3 different organs drom 
reserpine-treated chickens failed to show the 
presence of serotonin. Gross sedative effects 
were observed 4 to 1 2  hours after adminis- 
tration af reserpine. 

Although the normal serotonin tissue con- 
centrations obtained in this study are s m e -  
what higher than those reported by Erspamer 
(14) and Udenfriend et al.(13) the differ- 
ences in assay procedures, animal Isreed, sex, 
diet and environment must be considered. 
The serotonin content of the crop, proven- 
triculus, and duodenum of the chicken cor- 
responds proportionately to that of their 
anatomical counterparts in laboratory ani- 
mals such as the dog and rabbit. 

Summary. It appears that in chickens as 
in other animals, reserpine causes release of 
bound serotonin which is subsequently me- 
tabolized. Sedation was observed when the 
tissue serotonin content was subnormal. 
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Inhibition of Ethanol Metabolisiii by Oral Antidiabetics." (27122) 
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Ethanol is metabolized in the body by the ceding and following intravenous injection of 
following processes : tolbutamide. Furthermore, the effect of a 

tolbutamide metabolite and of carbutamide 
was tested with the same technic. 

J m , l l U l A  Ac.c~t;ll~l~~llycl('< .\c.t.t;1tc* + (lo2+ fl2O. 

Reaction 1 iS Catdlysed b \ r  the 1) ~'N-dellCn- j ,fethads, The experiments were performed 
in the <lent enzyme alcohol dehYdrOFnase (ADH) on intact, nembutal anaesthetized 

reaction 2 by the likewise D 1%-dependen t 
acetaldehyde dehydrogenase ( AcDH) . ,,mtabsorptive state. cannulas were placed 

in a femoral arterv and a saphenous vein for 
I n  vitro studies( 1 7 )  have shown that tol- 

butamide inhibits a number of IIPY-depen- 
dent enzymes. among these ADH. These 
findings have been conhrmed(5) and it was 
also reported that AcDH is inhibited by tol- 
butamide. The Inhibition seems to be er- 
plained by a substrate competition between 
tolbutamide and DPK(5).  This niay ac- 
count 'for the uncomfortable flushes esperi- 
enced by some tolbutamide or chlorpropa- 
mide treated patients upon esposure to alco- 
holic beverages( 2.3,4,7.9.10.16). During the 
reaction, which resembles the ethanol-anta- 
h e  reaction, high concentrations of acetal- 
dehyde have been found in the blood and the 
espiratory air (6.8). 

.4s tolhtamide inhibits both ADH and 
AcDH in vitro, it would be espectecl that the 
metabolism of ethanol would be diminished 
after tolbutamide in viva, but in two reports 
(6,8) this effect could not be demonstrated. 
However, we considered i t  pertinent to rein- 
vestiga te this question under cond i ti oils 
which permitted a more esact determination 
of the metabolism of ethanol in the hours 1)t-c- 

* Tolbutamide (Rastinon) and HBRU were given 
by the Copenhagen Represen ta tivc for Farbwerke 
Hoechst, Lautrup-Larsen -4,'s. Carl)utamide (Sadi- 
san) was provided by C. F. HoehrinKer lk Sochnr 
through A. H. Allesen Holm .US. The technical 
assistance of Miss Ulla Bengtsson and Mrs. Inga 
Almdal 4 gratefully acknowledged. 

blood sampling and injections. A priming 
dose of ethanol was injected intravenously. 
This resulted in a plasma concentration be- 
tween 50 and 150 mp/l. To maintain this 
concentration a continuous inlfusion of etha- 
nol was given a t  a rate calculated from the 
average elimination rate of ethanol for cats. 
The first blood sample was taken one hour 
after the priming dose when diffusion equili- 
h i u m  of ethanol had been establlished. Ar- 
terial blood samples were then taken every 30 
minutes for 4 hours. Two hours after the 
sampling was started, the compound to be in- 
vestigated was injected slowly intravenously 
in an amount of 100 mg/kg. Ethanol con- 
ceptration in the plasma was determined en- 
zymatically by the method of Lundquist and 
\Volthers( 1 2 )  (coeff. of var. 0.7%) ; plasma 
glucose by the Somogyi-Nelson technic( 14). 

From the weipht of the animal, the volume 
of distribution of ethanol and rise or decline 
of ethanol concentration, the disappearance 
rate was determined before and after sulph- 
onylurea injection. 

In 8 experiments tolbutamide was given. 
In one experiment its primary elimination 
product N - (4-hydroxymethyl-benzolsulph- 
ony1)-N'-n-butylurea (HBBU) and in 3 
other experiments carbutamide was given. In 
3 control experiments saline was injected in- 
stead of sulphon ylur ea. 

The results appear in Table I. R e d s .  


