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Abstract 

Rat neutrophil chemotactic responses to N-formyl-methionyMeucyl-phenylalanine (FMLP), leukotriene 
(LT) B 4 , and lipopolysaccharide-activated serum (LPS-AS) were quantitatively assessed using the micro- 
pore filter system. Cells were suspended in either normal or diabetic rat serum for testing. Diabetic donor 
serum did not affect migration of neutrophils in a concentration gradient of the synthetic chemotactic 
agents. In contrast, the migratory responses to LPS-AS were significantly less than normal in this 
circumstance. Summation of effects was observed when FMLP and LPS-AS, or LTB 4 and LPS-AS were 
simultaneously added to the test chamber, with cells suspended in normal serum. Suspended in diabetic 
rat serum neutrophils responded normally to the synthetic chemoattractants but the response to the 
activated serum was blocked. Cells previously incubated in the presence of diabetic donor serum then 
transferred to a culture medium for testing, presented reduced migratory responses to LPS-AS. Supra- 
maximal, inhibitory concentrations of FMLP and LTB4, did not influence the response of neutrophils 
to LPS-AS. In vivo, suppression of cellular emigration to an inflamed area was observed from the early 
stages of the diabetic state. The inhibitory activity of chemotaxis in diabetes mellitus was previously 
reported to be associated with a protein factor in plasma of the animals. It is suggested that the inhibitory 
factor of chemotaxis in diabetes mellitus interacts with neutrophil receptors for complement-derived 
chemoattractants to induce blockade of cell-oriented locomotion either in vitro or in vivo. 

Introduction 

An enhanced susceptibility to infection is thought 
to occur in a poorly controlled diabetic state. Crit- 
ical evaluations of the topic suggest that infection 
is more serious and is possibly more difficult to 
eradicate in the diabetic host [1-3]. In addition, 
there is a recognized group of rare infections where 
the incidence is definitely increased in diabetes 
mellitus and which may be confined almost entire- 
ly to the diabetic patient [2]. At least in part  this 
condition might result from the impaired capacity 
to mount an inflammatory reaction [4-6], from 
functional changes in the behavior of microvessels 

[7], and from decreased responsiveness of the 
endothelial cell to endogenous vasoactive agents 
[8-10]. Furthermore, investigations on chemo- 
taxis of polymorphonuclear leukocytes from dia- 
betic subjects show that, while there are a few neg- 
ative results, defective responses of the cells in the 
presence of a chemoattractant gradient can occur. 
The defect in chemotaxis is not correlated with 
plasma insulin and plasma glucose levels, serum 
carbon dioxide, or blood urea nitrogen values 
[11-14]. 
Recent observations indicate that the early local 
exudative cellular reaction in an inflammatory le- 
sion is impaired in alloxan-induced diabetic rats 
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due to a reduced migration of neutrophils to the 
inflamed area. Neutrophils, however, are capable 
of moving from reserve compartments into blood 
in these animals, as much as in controls. Further- 
more, an intrinsic cellular defect does not occur, 
because leukocytes obtained from diabetic animals 
are not devoid of chemotactic responsiveness when 
suspended in culture medium or normal serum. 
Suspended in the corresponding "diabetic" serum, 
blockade of chemotaxis to lipopolysaccharide-ac- 
tivated serum is observed. Increasing concentra- 
tions of diabetic serum added to a suspension con- 
taining neutrophils from normal donors progres- 
sively inhibit the response of the cells to the acti- 
vated serum. Hyperglicemia alone, or hyperosmo- 
lality secondary to hyperglicemia, the presence of 
ketone bodies, malnutrition, or a direct effect of 
alloxan do not explain the results. In addition, the 
capacity to generate chemotactic agents remains 
intact in serum of diabetic animals. The defect 
appears to be due to the presence of an inhibitory 
factor in plasma which is heat labile (56~ is 
destroyed by incubation with trypsin, and is re- 
tained after dialysis with 10 000-Mr retention dial- 
ysis tubing. Pretreatment of the animals with in- 
sulin results in the recovery of the chemotaetic 
response, either in vivo or in vitro [15]. 
The present study was undertaken to investigate 
the influence of diabetic rat sera on the migratory 
response of neutrophils to various chemotactic 
agents. This was done in the attempt to elucidate 
the mechanism of action of the inhibitory factor 
occurring in diabetes mellitus. The data to be pre- 
sented suggest that the inhibition is restricted to 
complement-derived chemotactic fractions, that 
blockade or saturation of receptors to synthetic 
chemoattractants do not affect chemotaxis to lipo- 
polysaccharide-activated serum, and that the in- 
hibitory activity develops at an early stage of the 
diabetic state. 
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Chemotactic agents 

Lipopolysaccharide from Escherichia coIi (LPS, 
serotype 026:B6, Sigma Chemical Company, St. 
Louis, MO) was incubated in rat serum (65 gg/ml) 
for 30 minutes at 37 ~ Varying concentrations of 
LPS-activated sera (LPS-AS) were obtained with 
dilution in Hanks balanced salt solution (HBSS). 
N-formyl-methionyl-leucyl:phenylalanine (FMLP, 
Sigma Chemical Company) and its specific antag- 
onist tert-butyloxycarbonyt-phenylalanyl-leucyl- 
phenylalanyl-leucyl-phenylalanine (t-BOC-Phe- 
Leu-Phe-Leu-Phe, Sigma Chemical Company) 
were dissolved in dimethyl sulfoxide (DMSO, 
Aldrich Chemical Company, Milwaukee, WI) and 
stored at - 20 ~ For use, the peptides were dilut- 
ed in HBSS. The final concentration of DMSO 
employed did not detectably influence polymor- 
phonuclear leukocyte function. Leukotriene (LT) 
B4 (Sigma Chemical Company) was aliquoted and 
stored at - 2 0  ~ in absolute ethanol. At the mo- 
ment of use, the free acid solution was dried under 
nitrogen and dilutions were made with HBSS. 

Leukocyte suspension 

Rat polymorphonuelear leukocytes (neutrophils) 
were obtained 12 h after the intraperitoneal injec- 
tion of 20 ml of a 1% oyster glycogen (Type II, 
Sigma Chemical Company) solution in physiologi- 
cal saline. The animals were anesthetized with 
ether and the cells collected by rinsing the abdom- 
inal cavity with an adequate Volume of physiolog- 
ical saline containing 1 U/ml heparin (Roche Lab- 
oratories, S~o Paulo, SP). Cells were centrifuged at 
450 g for 7 minutes, and the contaminating erytro- 
cytes lysed by the addition of hypotonic saline. The 
cells were then washed twice in HBSS and finally 
suspended in homologous sera obtained from nor- 
mal or diabetic animals for chemotactic assays. 
Cell viability was confirmed by the trypan blue 
exclusion method. 

Methods 

Animals' 

Male Wistar rats weighing 200-220 g at the begin- 
ning of the experiments, and supplied with food 
and water ad libitum, were used. 

Leukocyte chemotaxis assay 

The migratory assay employed a modified Boyden 
chamber as described previously [16]. In brief, 
0.4ml aliquots of cell suspensions containing 
1.5 x 106 neutrophils were added to the upper 
compartment of the modified Boyden chamber 
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separated from the chemotactic agent(s) in the 
lower compartment by a 13 mm diameter filter of  
8 gm pore size (Millipore Industries, S~o Paulo, 
SP). HBSS was substituted for the chemotactic 
agent to measure control migration. In studies 
where summation of  effects was investigated, mi- 
gratory responses of the cells were assessed in the 
presence of  submaximal concentrations of  two 
chemotactic agents. In order to determine whether 
saturation of receptors to FMLP or LTB 4 influ- 
enced the response to LPS-AS, supramaximal, in- 
hibitory concentrations of  the former were placed 
above and below filter, whereas effective concen- 
trations of the activated serum were added to the 
lower compartment of the chamber. Interaction of 
effects between FMLP and its competitive antago- 
nist, t-BOC-Phe-Leu-Phe-Leu-Phe, was investigat- 
ed by exposing the cells simultaneously to the an- 
tagonist (upper compartment) and the agonist 
(lower compartment). The loaded chambers were 
incubated in humidified air at 37 ~ for 60 minutes, 
with the exception of one series of experiments in 
which incubation time varied from 10 to 60 min- 
utes. At the end of the incubation the top fluid was 
aspirated and filters were removed for fixation and 
staining. With the micrometer of the fine adjust- 
ment of the microscope, the distance was measured 
from the top of filter to the farthest plane of focus 
still containing two cells with a x 40 objective [17]. 
Duplicate chambers were always run. Five fields 
were counted and averaged for each filter. 

Leukocyte infiltration studies in vivo 

To induce the accumulation of an inflammatory 
exudate into the pleural cavity [18], 50 ttg car- 
rageenan sodium salt, 60 000-100 000-Mr (Marine 
Colloids, Springfield, N J) was dissolved in phos- 
phate buffered saline (PBS) and injected in a stan- 
dard volume of 0.1 ml into animals under light 
ether anesthesia. Four hours later, the animals 
were reanesthetized with ether, the chest wall 
opened, and the inflammatory exudate withdrawn 
after washing both pleural spaces with 2 ml PBS 
containing 1 U/ml heparin. Total and differential 
leukocyte counts were taken in the exudate. Total 
leukocyte counts were made in an automated cell 
counter. Cells in the exudate were washed three 
times in heparinized PBS before they were count- 
ed. Differential leukocyte counts were carried out 
in stained exudate films. 

Induction of diabetes mellitus 

Diabetes mellitus was induced with an intravenous 
injection of 40 mg/kg alloxan (Sigma Chemical 
Company) dissolved in physiological saline. Con- 
trol rats were sham injected with physiological sa- 
line alone. The presence of diabetes was verified at 
the moment of use by blood glucose concentra- 
tions above 200 mg/dl, determined with a blood 
glucose monitor in samples obtained from the cut 
tip of  the tail. At death a sample of blood was 
collected from the abdominal aorta while the ani- 
mals were under ether anesthesia. In this sample 
serum immunoreactive insulin was measured by 
standardized radioimmunoassay [19], and the pres- 
ence of ketone bodies was qualitatively assessed 
with the aid of  reagent strips (Miles Laboratories, 
Sgo Paulo, SP) in a fashion similar to the testing of 
urine. Insulin levels ranged between 2-18  ~tU/ml 
and 22-35 gU/ml in alloxan-induced diabetic rats 
and control animals, respectively. Ketone bodies 
were present in 80% of the diabetic rats. 

Data analysis 

Means and standard errors of  means of all data are 
presented and were compared by Student's t-test 
with significant probability levels of  less than 0.05. 

Results 

Neutrophils collected from the peritoneal cavity of 
normal rats, were washed and suspended in either 
normal or diabetic rat serum. Animals were ren- 
dered diabetic by the injection of alloxan 30 days 
before. Chemotaxis to FMLP, LTB 4 and LPS-AS 
was then assessed during 60 minutes at 37 ~ with 
the aid of micropore filters. The results of these 
experiments are presented in Fig. 1. Diabetic rat 
serum did not affect migration of neutrophils in a 
concentration gradient of the synthetic chemotac- 
tic agents. Equivalent mean effective concentra- 
tions (ECso), i.e. the concentration of the chemo- 
tactic agent giving 50% of the maximum activity, 
were estimated from concentration-effect curves 
constructed for FMLP and LTB 4 when tests were 
performed in the absence or presence of diabetic 
rat serum. In both circumstances, values were 
2 .7+_0 .3x10-gM and 1.5+_0.3x10-VM for 
FMLP and LTBa, respectively. In contrast, neu- 
trophils suspended in diabetic rat serum exhibited 
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Chemotactic responses of neutrophils assessed by the micropore filter system. Cells were collected from the peritoneal cavity of normal 
rats and suspended in normal (o) or diabetic rat serum (o). Chemoattractants used were FMLP, LTB 4 and LPS-AS in HBSS. 
Chemotactic chambers were incubated at 37~ for 1 h. Each point represents the mean _ SE of six separate experiments, each done 
in duplicate. * Differences from corresponding controls at p < 0.05. 

Table 1 
Chemotactic responses of neutrophils to LPS-AS in the presence of supramaximal, inhibitory concentrations of FMLP and LTB4. 

Upper compartment Lower compartment Migration 
(cells suspended in) into filter (l~m) 

Normal serum 
Normal serum+FMLP (5 x 10 -7 M) 
Normal serum+ FMLP (5 x 10 -7 M) 

Normal serum 
Normal serum+ LTB 4 (6 x 10- 7 M) 
Normal serum + LTB 4 (6 x 10- 7 M) 

FMLP (5 x 10 -7 M) 
FMLP (5 x 10 -7 M) 
FMLP (5 x 10 -7 M)+LPS-AS (10% dilution) 

LTB 4 (6 x 10 -7 M) 
LTB 4 (6 x 10 -7 M) 
LTB,~ (6 • 10 -7 M)+LPS-AS (10% dilution) 

~ . i •  
22.1• 
68.7• 

22.0• 
28.2• 
74.8• 

Rat peritoneal neutrophils were used. Chemotactic chambers were incubated at 37 ~ for 1 h. Control value for migration in response 
to LPS-AS (10% dilution) alone was 74.0___2.2 ~tm, as shown in Fig. 1. Each value represents the mean+SE of three separate 
experiments, each done in duplicate. * p < 0.05 compared with corresponding value in the absence of LPS-AS. 

migratory responses to LPS-AS which were signif- 
icantly less than normal in the whole range of dilu- 
tions of  the chemotactic material. The findings 
suggested that a remarkable degree of specificity of 
the receptor substance controlling the chemotactic 
response to FMLP, LTB4 and LPS-AS occurred in 
terms of inhibition of this response by diabetic rat 
serum. 
To further investigate these differences, effective 
concentrations of the chemoattractants were as- 
sayed either individually or in association, in the 
presence or absence of diabetic rat serum. Summa- 
tion of effects was observed when FMLP and LPS- 
AS, or LTB4 and LPS-AS were simultaneously 

added to the micropore filter system, provided the 
cells were suspended in normal serum. Suspended 
in diabetic donor serum, neutrophils responded in 
a normal fashion to the synthetic chemoattrac- 
tants, but the response to LPS-AS was blocked 
and, consequently, no summation of effects oc- 
curred. Results are summarized in Fig. 2. 
In order to ensure that the migratory responses to 
the different chemoattractants in the present con- 
ditions were governed by distinct receptor popula- 
tions, supramaximal, inhibitory concentrations of  
FMLP and LTB 4 were added to the test chamber 
aiming at producing saturation of the correspond- 
ing receptors. Since supramaximal concentrations 



Agents and Actions, vol. 30, 3/4 (1990) 373 

1 2 0 -  

8 0 -  

40 - -  

:1. 

O -  .g_ 

E 100- -  

5 0 -  

O-  

LPS-AS 

B 

m 

FMLP FMLP 
§ 

LPS-AS 

..r 

Figure 2 

LPS'AS L T B  4 

_2 
L~4 

LPS-AS 

Chemotactic responses of neutrophils assessed by the micropore 
filter system. Cells were collected from the peritoneal cavity of 
normal rats and suspended in normal (open areas) or diabetic rat 
serum (hatched areas). Chemoattractants used were LPS-AS (5% 
dilution) and FMLP (2.5 x 10 -9 M) in A, or LPS-AS (5% dilu- 
tion) and LTB 4 (1.5 • 10 -7  M )  in B, tested either alone or in 
association. Chemotactic chambers were incubated at 37 ~ for 
1 h. Each point represents the mean + SE of five separate exper- 
iments, each done in duplicate. * Differences from corresponding 
values obtained for ceils suspended in normal serum at p < 0.05. 

o f  the  c h e m o t a c t i c  agen t s  were  p r e s e n t  a b o v e  a n d  
b e l o w  fil ter,  d i s s o c i a t i o n  f r o m  r ecep to r s  was  un -  
l ikely to occur .  C h e m o t a x i s  to  L P S - A S  was  t h e n  
assessed,  w i t h  cell s u s p e n s i o n s  p r e p a r e d  in n o r m a l  
r a t  s e r u m ,  a n d  s h o w e d  t h a t  the  i n h i b i t o r y  c o n c e n -  
t r a t i o n s  o f  the  syn the t i c  c h e m o t a c t i c  agen t s  d i d  
n o t  i n f luence  the  r e s p o n s e  to  L P S - A S .  Resu l t s  a re  
p r e s e n t e d  in  Tab le  1. A n o t h e r  series o f  e x p e r i m e n t s  
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Chemotactic responses of neutrophils assessed by the micropore 
filter system. Cells were collected from the peritoneal cavity of 
normal rats, suspended in normal (open areas) or diabetic rat 
serum (hatched areas) then incubated at 37 ~ for 1 h. Cell pellets, 
obtained by centrifugation, were immediately resuspended in 
HBSS and chemotactic responses to LPS-AS (10% dilution) esti- 
mated during varying intervals of time at 37 ~ Each point rep- 
resents the mean + SE of five separate experiments, each done in 
duplicate. * Differences from corresponding controls at p < 0.05. 

Table 2 
Effect of t-BOC-Phe-Leu-Phe-Leu-Phe on the chemotactic re- 
sponses of neutrophils to FMLP and LPS-AS. 

Chemoattractant Migration into filter (Ixm) 

t-BOC-Phe-Leu-Phe-Leu-Phe 

Absent Present 

FMLP (1.0 x 10 -9 M) 33.0+_2.6 24.5+2.9* 
FMLP (2.5 x 10 -9  M )  74.0+6.2 38.0+3.1 * 
FMLP (5.0 x 10 -9 M) 1 1 5 . 5 _ + 3 . 4  70.0+4.3 * 
LPS-AS (10% dilution) 76.2 + 3.5 74.0-+ 1.2 

Rat peritoneal neutrophits suspended in normal homologous 
serum were used, Chemotactic chambers were incubated at 37 ~ 
for 1 h. Each value represents the mean + SE of three separate 
experiments, each done in duplicate, * p < 0,05 compared with 
corresponding value in the absence of t-BOC-Phe-Leu-Phe-Leu- 
Phe. 

c h e m o t a c t i c  pep t i de  occur red ,  w h e r e a s  the  re- 
s p o n s e  to  L P S - A S  r e m a i n e d  u n a f f e c t e d  (Tab le  2). 
A cco rd ing ly ,  b l o c k a d e  o f  cell r ecep to r s  to  F M L P  
or  LTB4,  u s ing  e i t he r  s u p r a m a x i m a l  c o n c e n t r a -  
t i ons  o f  the  agon i s t s ,  o r  effect ive  c o n c e n t r a t i o n s  o f  
a c o r r e s p o n d i n g  a n t a g o n i s t ,  d id  n o t  in te r fe re  w i t h  
c h e m o t a x i s  to  LPS-AS .  
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Table 3 
Cell migration to the pleural cavity of alloxan-induced diabetic rats and matching controls during a 4-hour carrageenan pleurisy. 

Animals Serum insulin Plasma glucose Cells x 106 in inflammatory exudate n 

(gU/ml) (mg/dl) Polymorphic Mononuclear 

Diabetic (1 day) 12.4__+ 1.6 * 360_+_ 13 * 35.82_+3,84 7.03 3-0.46 13 
Matching controts 37.0_+2.1 88_+ 5 32.26-+3.75 8.49+__0.94 8 

Diabetic (3 days) 12.8 + 1.5 * 327 +__ 22 * 22.90 + 3.02 * 5.65 +_ 0.91 12 
Matching controls 38.4_+1.9 98__+ 4 32.90-+2.72 6.55_+0.56 8 

Diabetic (30 days) 10.1 + 1.9 * 278 -+ 42 * 19.30 + 2.90 * 5.87 + 0.47 13 
Matching controls 38.1_+2.0 94-+ 2 36.72_+3.01 6.31+0.47 8 

Animals were rendered diabetic by the injection of al loxan/ ,  3 or 30 days before. The inflammatory exudate was obtained from the 
pleural cavity 4 h after the injection of 50 ~g carrageenan. Each value represents the mean + SE; n = number of animals. * p < 0.05 
compared with values in matching controls. 

In the attempt to analyse the mechanism responsi- 
ble for the inhibitory activity ofchemotaxis in dia- 
betes mellitus, cells were incubated with either nor- 
mal or diabetic rat serum for 1 h at 37~ then 
centrifuged and the cell pellets immediately resus- 
pended in HBSS. Responses to LPS-AS were esti, 
mated allowing cells to migrate during varying in- 
tervals, from 10 to 60 minutes: Results are present- 
ed in Fig. 3 and show that, relative to controls, a 
reduced migration occurred during each interval 
for cells previously incubated with diabetic donor 
serum. Therefore, binding of serum factors to the 
cells, or a long-lasting interference with post-recep- 
tor events appeared to occur in diabetes mellitus 
leading to suppression of neutrophil responses to 
serum-derived chemotactic agents. 
The inhibitory activity of chemotaxis presently in- 
vestigated was detected shortly after the onset of 
the diabetic state, as shown by in vivo experiments. 
The total number of cells present in the pleural 
cavity of  the animals 4 h after initiation of  a 
carrageenan-induced pleurisy was markedly de- 
creased in diabetic animals compared with that of 
controls. The effect was observed from the third 
day of alloxan administration. Because the abso- 
lute number of mononuclear leukocytes in the in- 
flammatory exudate was identical in normal and 
diabetic animals, being virtually indistinguishable 
from the number of mononuclear cells normally 
found in the pleural cavity of rats [20], and because 
the presence of eosinophils in the exudate was ex- 
tremely rare, a decreased migration of neutrophils 
accounted for the reduction in the number of cells 
entering the pleural cavity of diabetic rats during 

the 4-hour carrageenan pleurisy. Comparable re- 
sults were obtained in ketotic and non-ketotic dia- 
betic animals. Results are summarized in Table 3. 

Discussion 

Our findings indicate that neutrophil migratory 
responses in vitro to FMLP and LTB 4 were not 
affected by the presence of diabetic rat serum 
whereas locomotion induced by LPS-AS was 
markedly inhibited. Concentration-effect curves 
constructed from the response of the cells to the 
different active materials, in the absence or pres- 
ence of diabetic donor serum, showed that a block- 
ade of neutrophil migration over the entire range 
of  dilutions of LPS-AS occurred in the latter con- 
dition. In contrast, analogous curves were ob- 
tained with the use of the synthetic substances in 
both circumstances. FMLP and LTB 4 are truly 
chemotactic for polymorphonuclear leukocytes 
[21-24J. Activation of the complement system re- 
sults in the rapid appearance of chemotactic activ- 
ity [25-28]. Bacterial lipopolysaccharides have 
been demonstrated to activate both the classical 
and the alternative pathways of complement by a 
mechanism that does not require antibody to the 
LPS molecules [29-33]. Upon interaction of LPS 
with fresh sera from various species a chemotactic 
factor for polymorphonuclear leukocytes is gener- 
ated. The generation of the chemotactic factor by 
LPS is dependent on an intact complement system 
involving at least the fifth complement component 
[34]. Distinct subsets of chemotactic receptors me- 
diate the response of neutrophils to FMLP, LTB4 
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and complement-derived chemotaxins [35-41]. 
This observation was corroborated by the present 
findings showing that supramaximal inhibitory 
concentrations of FMLP and LTB 4 or the presence 
of a specific antagonist of FMLP in the test cham- 
ber did not influence the chemotactic response of 
neutrophils to LPS-AS. Accordingly, the inhibitory 
activity of chemotaxis occurring in alloxan-in- 
duced diabetic rat serum appears to specifically 
block the response of the cells to complement- 
derived chemoattractants. This activity was shown 
to be heat labile (56 ~ destroyed by incubation 
with trypsin, and retained after dialysis with 
10000-Mr retention dialysis tubing, thereby 
providing good evidence that the inhibition is asso- 
ciated with a protein factor in diabetic rat plasma 
[15]. It is plausible, therefore, that the inhibitory 
factor interacts with the C5a receptor on the sur- 
face of neutrophils to block chemotaxis in diabetes 
mellitus. Two lines of evidence supported this sug- 
gestion. First, summation of effects was observed 
when FMLP and LPS-AS, or LTB, and LPS-AS 
were simultaneously added to the test chamber, 
with cells suspended in normal donor serum. Sus- 
pended in diabetic donor serum, however, neu- 
trophils responded normally to the synthetic 
chemoattractants, but the response to LPS-AS was 
blocked and no summation of effects occurred. 
Second, cells previously incubated in diabetic rat 
serum then suspended in HBSS for testing, always 
presented reduced migratory responses to LPS- 
AS, relative to controls, suggesting that the inhib- 
itory factor binds to receptor structures on the 
neutrophil surface or leads to a long-lasting inter- 
ference with post-receptor events. 
Inhibition of chemotaxis is an early event in dia- 
betes mellitus as indicated by in vivo experiments. 
Migration of neutrophils to an inflamed area was 
impaired already three days after the onset of the 
diabetic state, the inhibition persisting throughout 
the experimental period. The reduced cellular emi- 
gration to the inflammatory focus and the appar- 
ent specificity of the inhibitory factor of chemo- 
taxis in diabetes provide good evidence that com- 
plement-derived chemoattractants are relevant for 
cell-oriented locomotion in vivo and that suppres- 
sion of their effects might result in a defective host 
defense against infection. 
Neutrophil chemotactic responsiveness is reported 
to be impaired in thermally injured patients [42- 
44] and to be inversely related to the extent of burn 

trauma [45]. Suppression of chemotaxis in diabetes 
mellitus might be another example of a cell-direct- 
ed inhibitory activity occurring in a condition of 
poorly controlled metabolic derangement. At least 
in part, the occurrence of an inhibitor of neu- 
trophil chemotaxis might account for the en- 
hanced susceptibility to opportunistic infections in 
the diabetic host. 
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