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heavy growth of 3 strains of group A strepto- 
cocci have been developed. The medium con- 
sists of either a )  21 amino acids, glutamine, 6 
vitamins, salts, purines. pyrimidines and glu- 
cose or b j  13 amino acids and 4 vitamins. 
2 )  (’rsteine is important both as an essential 
arnino acid and as a reducing agent. As an 
amino acid only a small amount ( 10 pg ml ) 
is needed and this can be substituted by an 
equivalent amount of cystine. As a reducing 
agent it can be replaced by ascorbic acid and 
less effectively by thiomalic or thioglycollic 
acids. Concentration of cysteine was critical 
for initiation of growth from small inocula. 
\\’ith less than 5 x 10‘; ml cells a t  least 350 
pg ml cysteine HCI are needed for obtaining 
visible growth. 3 )  Pyridoxal was necessary in 
a medium of 13 amino acids and 3 vitamins 
(nicotinic acid. pantothenate. riboflavin ) 
whereas in a complete medium ( 2 2  amino 
acids) no need for pyridoxal was found. Py- 
ridoxal could be replaced by L- or DL-alanine. 
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E D ~ . A Q Q  H. REISNER IR.  A N D  RICHARD 1’. KEATING 
(\\‘ith techpica1 assistance of Eleanore Loefiler) 

Dppi i r t  i l l p i i t  of Medicine, S ! .  Luke’.\ Hospi la l ,  X P W  York City  

Although several excellent studies of radia- 
tion injury to animals have shown that the 
cause of the thrombocytopenia appears to be 
depression of platelet formation in the mar- 
row( 1,2,3), none of these studies showed the 
effect of radiation on a specific population of 
platelets. The development of a satisfactory 
method of labeling platelets made this type 
of study possible(4). This paper reports ob- 
servations on the survival of W1 labeled 
platelets reinjected into rabbits irradiated 
with X-ray. 

Methods and materials. 13 rabbits were ex- 
posed to 750 r of whole body X-ray, 24 hours 
after injection of autologous platelets labeled 

*Supported by U. S. Atomic Energy Com. 

with sodium chromate”l. Twelve rabbits were 
subjected to the same procedure but with 
“sham” irradiation. 

A Kellikoet X-ray machine was used set a t  
20 ma, 200 KV with HVL 1.1 mm of Cu using 
a 0.5 mm Cu filter. The unit was calibrated 
by the hospital physicist with a Victoreen 250 
r chamber, and had an output of 1 2  r/min 
with back scatter. The tsd was 1 meter to 
the dorsal skin of the rabbit, and the animal 
was entirely within the 90% isodose line. 

The platelets from 40 ml of rabbits heart 
blood were separated and labeled with 450- 
500 pc of sodium chromates1 (sp. activ- 
ity 20-25 pc/pg) by the technic previ- 
ously described (4). The labeled platelets 
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30‘ Irradiated level in the irradiated group due to variations 
28 --...-...-- Control in efficiency of labeling (4).  The radioactiv- 

ity present a t  96 hours was sufficient to indi- 
cate a survival period of 6 days or more, as 
was actually demonstrated in a few of the 
control animals.+ 

Discussion. Studies on irradiation injury 
by others have shown the syndrome to have 
several phases. With very large doses of X- 
ray death occurs in a few hours. With some- 
what smaller doses gastrointestinal hemor- 
rhages and necrosis develop, 3-5 days after 
exposure. Hematologic effects become marked 
in the second week with thrombocytopenia de- 
veloping after 5 days and reaching minimal 
levels between 8 and 10 days following ex- 
posure. Megakaryocytes disappear from the 

period of marrow depression the animal may 
die from hemorrhage or infection. 

-- ------.- .... w.. 
7 marrow about the 3rd-5th day. During the 
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FIG. 1. ~ f f ~ ~ ~  of 750 X-ray ol, survival of c p  
labeled idatelets in rabbits. The higher initial Lawrence rendered cats thrombocvtoDenic 

H I  

by irradiation and then restored their plate- 
let counts by cross circulation with normal 

r;ilue ill Athe irradiat,ed group i s  due to variations 
i n  the cxffectiveness of the initial tagging procedure 

(see ref. 4). 

were washed once with 10 ml of the original 
plasma, reseparated, and suspended in the re- 
maining plasma for reinjection into the rab- 
bits’ ear vein. 

Ten ml blood samples were taken from the 
heart a t  2 ,  23, 26 and 48 hrs after injection 
and daily thereafter as long as significant ra- 
dioactivity persisted in the platelets. 

Red blood cells were separated by slow cen- 
trifugation, and the platelets then separated 
by centrifugation at  2500 rpm for 30 min. 

Since the amount of plasma radioactivity 
was negligible, the platelet button was meas- 
ured directly after the removal of the plate- 
let-poor plasma. All determinations were 

animals( 7 ) .  The platelet count returned to 
the pre-transfusion levels in 2 to 4 days. Al- 
though no one has reported survivals of plate- 
lets in humans suffering from acute radiation 
thrombocytopenia, 4-6 day survivals of trans- 
fused unlabeled platelets have been reported 
in thrombocytopenia resulting from marrow 
failure due to idiopathic or toxic causes (8). 
In studying platelet life span in animals ir- 
radiated sufficiently to make them thrombo- 
cytopenic, the incidence of early death from 
intestinal necrosis, and the presence of hemor- 
rhagic diathesis are hindering factors. If suf- 
ficient platelets are given to maintain hemo- 
stasis(9) the animals are no longer thrombo- 
cytopenic. 

done in a well type scintillation counter and t In  our #paper describing the method of labeling 
calculated as counts,’second in 100 ml of platelets with Crsl  we reported the measured sur- 
blood. vival of the tagged platelets in rabbits as 3-4 days 

Results. survival of labeled in (4 ) .  This short period was attributed to  the volume 

sampling. With improvements in technic, the use of 

lowering the background radioactivity, %he average 
survival of in vitro labeled platelets in rabbits is 6 
days, a figure in agreement with the platelet life span 
reported by others using other methods of measure- 
ment(5,6). 

rabbits exposed to 750 roentgens following 
reinjection Of the labeled platelets was nor- 

of blood removed from the animals by frequent 

chromatesl of higher specific activity, and 
The platelet curve Of the ir- 

radiated animals showed a transient increase 
in amount of Platelet radioactivity 2 hours 
after exposure (Fig. 1 ) .  The 2 curves are 
otherwise identical except for a higher initial 
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In the pilot experiments for the present 
study, of 7 fasted rabbits given 600 r of X-ray 
and injected with labeled platelets after 
thrombocytopenia had developed, 2 showed a 
normal survival of labeled platelets, 3 animals 
died before platelet radioactivity had disap- 
peared from the circulation, and 2 showed an 
early disappearance of platelet radioactivity 
coincidental with hemorrhage. When 3 
larger rabbits, not fasted, were used: 2 doses 
of 750 r 2 weeks apart were required to pro- 
duce persistent thrombocytopenia below 
100,000/mm3. None of these developed the 
intestinal necrosis syndrome, or generalized 
bleeding and injected labeled platelets sur- 
vived normally for 5, 6, and 7 days. These 
studies, while incomplete, do not suggest any 
circulating anti-platelet factors resulting from 
radiation. 

There is some evidence that irradiation in 
large doses has a damaging effect on circulat- 
ing erythrocytes( 2,10), in addition to the 
effect on erythropoiesis. The normal platelet 
survival reported here does not support such 
a contention with respect to platelets, a t  
least with the doses of X-ray employed. No 
satisfactory explanation is available for the 
observed post-irradiation rise in circulating 
platelet radioactivity. T t  was present in 9 
of 13 irradiated animals, and only 3 of 12 

controls, but was not statistically significant. 
It was not accompanied by any change in the 
peripheral platelet count. 

Conclusions. The life span of circulating 
platelets labeled in vitro with sodium chro- 
mates1 was normal in rabbits exposed 'to 750 r 
of X-ray subsequent to injection of the la- 
beled platelets. 

1. Lawrence, J.  S., Dowdy, A. H., and  Valentine, 
W N., Radiology, 1948, v51, 400. 

2. Jacobson, L. O., Marks, B. K., and Lorenz, E., 
ibid., 1949, v51, 371. 

3.  Cronkite, E. P., Jacobs, G. J., Brecher, G., and 
Dillard, G., Am. J .  Roentgenol., 1952, v7, 796. 

4. Morgan, M.  C., Keating, R. P., and Reisner, 
E. H., Jr., J .  Lab.  and Clin. Med., 1955, v46, 521. 

5 .  Odell, T. T., Gamble, F. X., and Furth, J., Fed. 
Yfoc . ,  1953, v12, 398. 

h. Dillard, G., Brecher, G., and Cronkite, E. P., 
PROC. SOC. EXP. BIOL. AND MED., 1951, v78, 796. 

7 .  Lawrence, J .  S., and Valentine, W. N., Blood, 
19-17, v2, 40. 

8. Hirsch, E. O., and Gardner, F. H., J .  Lab.  and 
Clin. Med., 1952, v39, 556. 

9. Cronkite, E. P., and Brecher, G., Tr. Fi f th  Macy 
Conf. on Blood Clotting, Josiah Macy Fd'n., 1952, 
171. 

10. Levin, W. C., and Krise, G. M., Sixth Internat. 
Cong. of Hematol., Boston, Mass., 1956, abst. in pro- 
gram, p230. 

Received June 7, 1957. P.S.E.R.M., 1957, v96. 

A Modified Live Newcastle Disease Virus  Vaccine." (23108) 
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Use of viable, virulent virus vaccines can 
increase incidence of respiratory disease in 
poultry, perpetuate disease in birds or pro- 
duce a serious respiratory disease complex 
when superimposed in an already diseased 
flock. Failure to induce adequate immunity 
with inactivated Newcastle disease virus vac- 
cine makes desirable an attenuated non- 
spreading virus strain ; for vaccine production 
the strain should be propagable in nonchicken 
~ 
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tissue to avoid contamination of poultry with 
egg-borne infections. This report describes 
modification of Newcastle disease (ND) virus 
and preliminary results of immunization of 
chickens. 

Afatcrials and methods. Modification of 
tlze zGrzrs. The California strain 11914 of 
Newcastle disease virus was modified by serial 
passage through tissue cultures composed of 
minced chicken embryo tissues suspended in 
Simm-Sanders medium containing bovine 
ultrafiltrate. Virus of passage 47 to 55 when 


