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Abstract 

The myelolactoferrin index (MLF) is sig
nificantly lowered in patients with bacterial 
infections and with malignant diseases. In 
both cases it can be assumed that the alter
ation of the granulopoietic storage pool is 
followed by a decrease in lactoferrin. 
Therefore, it seems advisable to study (a) to 
what extent the immunocytochemical 
quantitative evaluation of lactoferrin con
tent of mature neutrophil granulocytes can 
be used to recognize any toxic damage 
caused to bone marrow cells by long-term 
therapies or environmental toxins and (b) 
whether this method is more sensitive than 
the conventional counting of granulocytes 
and throm bocytes. 

A. Introduction 

Myelopoiesis is regulated by cell-derived 
molecules that stimulate or inhibit prolifer
ation and differentiation of granulocyte
macrophage progenitor cells. The in
teractions of positive and negative feedback 
mechanisms regulate the production of 
granulocytes and macrophages and prob
ably keep granulocytes and monocytes 
within the tightly controlled limits noted in 
vivo. Lactoferrin located in the secondary 
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granules of mature neutrophil granulocytes 
has been implicated as a negative feedback 
regulator of myelopoiesis [1]. Lactoferrin 
acts in vitro as an inhibitor of granulocyte 
and macrophage colony formation, and in 
vivo mouse granulopoiesis is decreased by 
lactoferrin [1]. However, there is no infor
mation available on a possible physiologi
cal role of lactoferrin on the regulation of 
myelopoiesis in humans. A correlation be
tween the lactoferrin content of granulo
cytes and the bone marrow pool of these 
cells seems to indicate that lactoferrin may 
also function as a negative feedback regu
lator substance of myelopoiesis in the hu
man. A reduction of the granulopoietic 
storage pool is known to occur during bac
terial infections by way of increased cell 
turnover and during treatment of malig
nant diseases by way of drug-induced inhi
bition of myelopoiesis. We have, therefore, 
studied the lactoferrin content of mature 
granulocytes in conjunction with the 
myeloperoxidase and the usual hemato
logical parameters in these two disease 
classes. 

B. Materials and Methods 

In all, 40 normal persons and 54 patients 
with bacterial infections and 94 with malig
nant diseases were chosen. Myeloperoxy
dase was cytochemically determined [2] 
with 0-Tolidin. Lactoferrin was determined 
by the immunoperoxidase technique ac
cording to Stein [3] with Dako reagents 
purchased from Boehringer Ingelheim Di
agnostica. The quantitative evaluation of 
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Fig. 1. Individual biological variation ofMLF 

vanatIOn in myeloperoxidase and lac
toferrin content was performed as in the 
case of ALP, using a score of 0-3. The 2s 
range of multiple determinations in one 
blood sample was found to be ± 11.4, and 
the biological variation among blood speci
mens taken daily over 14 days, to be ± 26 
(Fig. 1) index points. 

Fig. 2. MLF index in A normal persons; B pa
tients with bacterial infections; C patients with 
malignant diseases and receiving chemotherapy; 
D patients with kidney transplants and receiving 
long-term chemotherapy 

C. Results 

The normal persons (n = 40) showed a nor
mal distribution with a mean of 231 and a 
2s range of ± 34. In contrast, the two 
groups of patients did not show a normal 
distribution, more than 50% of their lac
toferrin values lying below the 2s range of 
the normal group with mean values of 158, 
189 and 153 for patients with bacterial in
fections and malignant diseases (Fig. 2), re
spectively. In patients with bacterial in
fections, 2-4 days after granulocytosis and 
left shift a decrease of lactoferrin was not
ed, which was followed by an increase to 
the normal values 2 days after normali
zation of the granulocyte kinetics (Fig. 3). 
In addition, in patients chronically treated 
with cytostatic drugs chronically sub
normed lactoferrin values were found 
(Fig. 4). 

D. Discussion 

Our data demonstrate a close correlation 
between the lactoferrin content of mature 
granulocytes and the reactive changes with 
the granulocytic system during bacterial in
fections. The low lactoferrin values in pa
tients with malignant diseases could be due 
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30 Fig. 3. Follow-up study of a pa
tient with urinary tract infection 
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Fig.4. Follow up study of a 
patient with a kidney trans
plant and receiving long
term chemotherapy 
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to inefficiency of the granulopoietic dif
ferentiation. OUf data, however, do not 
support this possibility: Decreased 
myeloperoxidase levels are known to occur 
in leukemia and indicate a disturbance of 
granulopoietic differentiation [4]. In our 

group of patients with malignant diseases, 
however, normal myeloperoxidase values 
were found, and no correlation could be 
determined between myeloperoxidase and 
lactoferrin (correlation coefficient below 
0.1). A disturbance of granulopoietic differ-
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Fig. 5. Follow-up study of a patient with metas
tatic breast cancer. CP cyclophosphamide; MTX 
methotrexate; VA C vincristine/adriblastinel 
cyclophosphamide 

entiation as a cause of the lower lactoferrin 
values can therefore be excluded in these 
patients. In both groups of patients it can 
be assumed that the alteration of the 
granulopoietic storage pool is followed by a 
decrease in the lactoferrin content of ma
ture neutrophil granulocytes. Therefore, it 
seems advisable to study (a) to what extent 
the immunocytochemical quantitative 
evaluation of lactoferrin can be used to rec
ognize any toxic damage caused to bone 
marrow cells by long-term therapies or en
vironmental toxins and (b) whether this 
would be more sensitive than conventional 
counting of granulocytes and thrombocytes 
(Fig. 5). 
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