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GRANULOCYTE CO LON Y -ST IMU L AT1 NG FACTOR. 
II. RESPONSE TO PERTUSSIS VACCINE 

R. K. Shadduck and J. Krebs 

Montefiore Hospital, Universi?y of Pittsburgh 
School of Medicine. Pittsburgh, Pennsylvania 15213 

Pertussis vaccine IS known to produce striking 
leukocytosis in experimental animals which is rnani- 
fested by an increase in both lymphocytes and granulo- 
cytes. To determine whether the granulocyte response 
is  mediated by colony-stimulating factor (CSF 1,  we 
treated groups of CF, mice with 0.3 ml of pertussis 
vaocine and bled them at intervals thereafter Groups 
of five to  15 animals per point were individually 
rssessed for total leukocyte count, white blood cell 
differential, and bone marrow histology a t  intervals up 
to  7 days after treatment CSF levels were determined 
on pooled serum by the /n vitro agar gel technique. 
Two hours a f te r  the administration of pertussis vaccine 
there was a transient fall in circulzting granulocytes 
from a control value of 1700/mm3 to 490/mm3. 
Values returned to control levels within 6 to 24 hours 
By the third day an increase in circulating granulocytes 
was evident; peak values of 10,800/rnm3 were observed 
on the sixth dak. Coincident with the initial fall in 
circulating granulocytes, there was an increase ir, serum 
CSF from control values of 29 colonies to peak levels 
of 106 colonies a t  6 hours. CSF levels remained high 
for 24 hours, with an ensuing gradual decline to 
base-line values by the fifth to sixth day. Bone marrow 
smears revealeo a marked increase in thP myeloblast- 
promyelocyte compartment a t  24 to 48 hours, with 
evidence of sequential maturation over the following 5 
t o  6 days. A direct e f fec t  of the vaccine was excluded 
by in vitro testing These observations clearly sn3w 
that administration of pertussis vaccine institutes a 
prompt rise in serum CSF activity, pekk levels are 
attained 6 hours after injection This increase in CSF 
activity i s  fOllGwed by an orderly sequential rnatura- 
t ion of granulocytic elevents in the bone marrow and 
the peripheral blood. The sequence of Fvents suggest 
that CSF may be responsible for the obserbed granulo- 
cytic response to pertussis vaccine. 

THE EVALUATION OF GRANULOCYTIC 
RESERVES OF PATIENTS RECEIVING \VHOLE- 

OR HALF-BODY RADIATION WITH THE 
USE OF ETIOCHOLANOLONE 

Edward B. Silberstein 

Departments of Radiology and Medicine, 
University of Cincinnati, College of bledicine, 

Cincinnati, Ohio 45219 

Etiocholanalone. a naturally occurring steroid of 
adrenal and gonadal origin, has been employed to 

measure the changes in marrow granulocyte reserde 
(AG,,,] after whole-body and large-field partial-body 
irradiatro? in human subjects. All patients had norm21 
AG,,, before irradiation The SG,,, fell before 
development of leukopenia (peripheral white count 
under 5000/mm3] in two-thirds of rhe parients 
AG,,, became abnormal 6 to  9 days after irradiation 
in 13 of 15 patients studied The peripheral white 
blood count returned to normal before SG,,, d : d  
half the time AG,,, oscillated after irradiation a t  
doses up to 300 rads to the lower half of the body or 
200 rads to the whole body. Etiocholanolone did not 
speed marrow recovery after irradiation. 

PHENYLHYDRAZINE: A BIOSTIMULANT 
RADIOPROTECTOR 

L. H. Smith 

Biology Division, Oak Ridge National Laboratory, 
Oak Ridge, Tennessee 37830 

Results of our previous studies with miceip2 and 
those of H ~ d g s o n ' , ~  with mice and rats h a v e  sh0LR.m 
that phenyihydrazine hydrochloride (PHCI) i s  a radio- 
protector. Mice are more resistant to whole-bodv X -  
irradiation during the 5 -  to 11-day period a f t e r  a s i r .g ie  

injection of 30 mg of PHCI, and on day 7 tne 
LD50130 i s  increased somewhat more than 100 R 
Several possibilities can be considered to explain rsdio- 
protection afforded by this chemical First, PHCl or 
one of i t s  metabolic derivatives could act  as a classic 
chemical protector ( e  g , AET), but structural and 
temporal considerations almost surely rule out this 

possibility Second, stimulation of  the reticuloendo 
thelia1 system (RES) by PHCI may improve the animal's 
resistance to bacterial infection exacerbate0 by raoi- 
ation-induced leukopenia That PHCl indirectly sttmu 
lates the RES i s  well documented, but we are ror  
aware of f irm ekadence that R E S  stimulants prevent 
acute deaths from exp3sures in the LD,o9;30 r21ige 
Third, as a result of erythrocyte injury by PHCI 
erythropoiesis is markedly increased, and the sub 
sequent change in hemopoiesis could al ter  the radiation 
sensitivity of hemopoietic tissue either qualitatively or 
quantitatively. The following results were obtained in 
testing the third possibility: ( 1 )  I n  terms of spleen 
colony-forming cells, there i s  no apparent change in 
the in vitro radiosensitivity of marrow or sples cells 
from PHCI-treated mice. (2) There is  a considerable 
increase in the number of  hemoporetic stem cells of 
the spleen (but not the marrow) about 1 week a f t e r  

PHCI is injected. (3) In X-irradiated mice g iver  PHCI, 
hematologic restoration begins about 2 weeks a f t e r  
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