
- Table I. Powucr data for pressure-induced 
fibrous sulfur-selenium (So."" Seo.,,); CuKa 
radiation. Abbreviations: w, weak; m, 
medium; s, strong; v, very. 
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Leukocyte Mitosis: Suppression 
in vitro Associated with Acute 
Infectious Hepatitis 

Abstract. Inhibition of mitosis in 
vitro was observed in leukocytes from 
patients with acute infectious hepatitis. 
Similarly, in cultures of normal leu
kocyteJ, a/tel' the addition of small 
amounts of serum from patients with 
hepatitis, mitosis was suppressed. A 1-
though the incidence of mitosis be
came normal ill leukocytes from COII
valescent patients, there were chromo
sOlllal almormalitie.1". 

The effect of infectious hepatitis on 
the chromosomes of cells in human 
peripheral blood was studied during 
a recent epidemic of this disease, in 
which more than 100 cases were recog
nized. Many were symptomatic; others 
were discovered during a survey of 
tests for ·liver functions [primarily for 
serum glutamic oxalacetic transaminase 
(SGOT)]. Specimens of blood and 
serum were obtained from 16 patients, 

_ some of whom had been previously 
karyotyped. Additional samples were 
obtained from patients ·at the Massa
chusetts General, Boston City, and SI. 
Elizabeth's Hospitals. Serums from 
eight palients wilh noninfectious hepat
ic disea\~e and c'Olllparahle annormali
lies 01' livcr ftlllCliol1 scrved as con
Iro's. Norillal spccimens were obtained 
frOIll healthy students and employees 
in the same institutions. 

The standard method of Moorhead 
. et al. (1) for culturing leukocytes and 
preparing chromosomes was used, with 

old and having been irradiated with 35- two modifications; eight drops of whole 
kv x-rays for about 1500 hours still blood were added to the culture medi-
remains unaltcred in any observable um in place of the 1.0 ml of plasma. 
manner. When examined about 3 and the cells were exposed to co\cemid 
months after it was made, the "single" for 2 hours instead of the 6 hours sug-
crystal of the sulfur-selenium phase on gested by ·Moorhead. In every case 
which x-ray data had been collected all stained cells were studied. The per-
had altered. It ~ one pa tinily to centage. of leukocytes in metaphase 
the tibrous>J.Llfl~r (H) type pllaSC:----:'. was denved from a count of at 'least 
~ S. G Bl.l.ER \ 200 cells . 
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, infectious hepatitis (hereafter referred 
to as the direct method). In another 
method {indirect) 0.1 ml of the serum 
to be tested was added to cultures of 
leukocytes obtained from healthy in
dividuals. Preparations to which no 
serum was added served ·as culture con
trols. 

No metaphase figures, as judged by 
thc direct method, were seen in 
specimens obtained from 12 paticnts 

j .... ~.t • .\ ... A: . ' 

with acute in fectious hepatiti s. Most of 
the leukocytes present were contracted 
and deeply stained or m acerated. Chro
matin clumping occurred in a few 
cells, but there was no other sign of 
mitosis. Eight to 20. percent of cells , 
taken from patients before they de
veloped hepatitis had metaphase 
figures. Thirteen to 20 percent of leu
kocytes from convalescent patients 
after liver function tests had become 
normal had metaphase figures. How
ever, these chromosomes showed an un
usual sticky quality as well as mul
tiple breaks, deletions. and additions f 

(Fig. 1). 
Serums from nine patients with in

fectious hepatitis repeatedly inhibited I 

the development of metaphase figures I 

in normal leukocytes. The incidence of 
metaphase figures in these prepara
tions ra nged from 0 to 0.5 percent of 
the cells examined. In contrast, con· 
trol cultures revealed 8 to 20 percenl 
of the leukocytes in metaphase. 

Using the indirect method. dilutions 
of four serums that inhibited leuko
cyte mitosis were tested. In each case, 
the serums diluted up to one part in f 
1000 inhibited mitotic activity. Serums 
from normal, healthy individuals and ' 
eight patients with noninfectious hepal- I 

ic 'lli~oase did not ~lIppress mclaphn~e ~ 
figures in leukocyte cullllres; 12 10 2(J 
pcrcclll oJ' the leukocytcs wcrc in mC);I ' 

phase. 
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The hlood and serum of palienls 
with acute infectious hepatitis have a 
factor that inhibits leukocyte mitosis ( 
and mitosis of normal leukocytes in I 
culture. The inhibition of leukocyte 
mitosis does not seem to be mediated 
by elevated concentrations of SGOT or 
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Fig. 1. Increased stickiness and Olher 
chromosomal aberrations. Several breaks 
nre indicated by arrows (X 1200). 
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