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bstract. Interleukin 10 (IL-10), a cytokine with inhibitory activity on inflammation and cell-medi
�
ated immune

responses, holds enormous potential for the treatment of inflammatory and autoimmune disorders. In addition,
IL-10 has also been implicated in the immunopathogenesis of a number of infectious disease� s through the use of
I



L-10 knock-out or IL-10 transgenic mouse models. In this review, we delineate infectious and i

�
nflammatory

c� onditions in which IL-10 has shown potential for therapeutic manipulation. Specifically, we review the role of
I



L-10 in human endotoxemia/sepsis and in HIV infection, conditions for which preliminary ph

�
ase I trials have

recently been undertaken. It is suggested that the therapeutic potential of IL-10 to selectively ameliorate human
infectious and inflammatory processes can be realized through a careful selection of the clinical conditions in
w� hich patients are undergoing concomitant treatment with anti-microbial regimens.
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Introduction

A
�

n appropriate balance of pro-and anti-inflamma-
t

�
ory influences in the immune response is critical in the

r� esolution of many pathological conditions. Over the
p� ast couple of decades, cytokines and lymphokines,
w� hich exert a wide variety of effects on growth, dif-
ferentiation and inflammation, have been identified.
Several cytokines (e.g., IL-2, IFN-α, IFN-γ�  and GM- CSF)
have been evaluated in randomized controlled trials for
t

�
he treatment of human diseases8, 33, 76. Interleukin 10

(IL-10), a cytokine with inhibitory activity on inflam-
mation and cell-mediated immune responses (CMIR)83,
holds enormous potential for the treatment of inflam-

matory and autoimmune disorders. IL-10 has been used
t

�
herapeutically in the recent past for the treatment of

v� arious autoimmune disorders, such as inflammatory
b

�
owel disease and rheumatoid arthritis, in phase II and

p� hase III clinical trials6
�

6, 106. In addition, preclinical
studies have implicated IL-10 in the pathogenesis of
a�  variety of infectious diseases, and it is therefore im-
p� ortant to delineate those infectious processes in which
a� dministration of IL-10 or its antagonist may be clinically
b

�
eneficial. In this review, we will discuss the current state

o� f knowledge regarding the role of IL-10 in the immuno-
p� athogenesis of a variety of infectious diseases and de-
scribe the potential for therapeutic manipulation of IL-10
in HIV infection and in endotoxemia/sepsis.

Abbreviations used: IL-10 – interleukin 10, CMIR – cell-mediated immune responses, IL-10KO – IL-10 knock-out, HIV – human
immunodeficiency virus.
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M
�

olecular Biology and Biological Activities 
o� f IL-10

H
 

uman IL-10 (hIL-10) is an unglycosylated 18 kDa
p� olypeptide. The hIL-10 gene is located on chromo-
some 1 42 and bears >80% nucleotide sequence homo-
l

!
ogy and >73% amino acid sequence homology with

murine IL-10 (mIL-10), with both hIL-10 and mIL-10
e� ncoding 178 amino acids in their open reading frame83, 108.
I



n contrast to mIL-10, hIL-10, cDNA clones feature the

insertion of Alu repetitive sequence elements in the 3’
u" ntranslated region42. Both mIL-10 and hIL-10 exhibit
strong DNA and amino acid sequence homology (71%)
t

�
o an open reading frame in the Epstein-Barr virus

(EBV) genome, BCRF-183, 108, leading to the hypothesis
t

�
hat mIL-10 and hIL-10 evolved from a common an-
c� estor. BCRF-1 in EBV also displays IL-10-like activ-
ity and has been designated viral IL-10 (vIL-10). The
i

�
mmunoregulatory properties of vIL-10 may confer
a�  survival advantage to EBV through its inhibitory ef-
f

#
ects on host cell-mediated immunity.

I


L-10, initially described as cytokine synthesis in-

hibitory factor3
$
6, 83, 108, is a pleiotropic molecule whose

e� ffects include inhibition of antigen-presenting-cell
(APC)-dependent cytokine synthesis by Th1 cells, cos-
t

�
imulation of mast cell growth and costimulation of thy-
m% ocyte g& rowth in the presence of IL-2 and/or IL-43

$
6, 37, 83.

IL-10 is produced by a wide variety of cell types, in-
c� luding CD4+'  T cells, Th0, Th2, CD8+'  T cells and
c� lones3

$
4, 83, B cells20, 47, 78, 93 and monocytes/macro-

p� hages3
$
1, 36, 71. IL-10 inhibits antigen-driven activity of

b
�
oth Th1 and Th2 subsets3

$
4, 37, 83 and, hence, is not

strictly a Th2-type cytokine, although it facilitates the
induction  of  Th2  cell types. Treatment of anti-CD3-
-antibody-stimulated T cells with IL-10 induces long
lasting anergy which is not mediated by endogenously
p� roduced cytokines such as IL-2, IL-4, IL-10, IFN-γ�

a� nd TGF-β21, 50. However, anergic T cells obtained
f

#
rom mice rendered unresponsive to hemagglutinin

a� ntigen showed a 100-fold increase in IL-10 produc-
t

�
ion19, suggesting that T cells rendered anergic in vivo

may have become regulatory T cells which influence
n( eighboring immune responses through the release of
IL-1019. IL-10 has also been suggested to regulate
T

)
 cell maturation. In IL-10 knock-out mice, a blockade

in T cell maturation was observed that could be abro-
g& ated by administration of anti-IL-10 antibodies9

*
2.

These observations suggest that dysregulation of IL-10
e� xpression can lead to T cell immunodeficiency9

*
2.

IL-10 inhibits the synthesis of IL-1, IL-6 and TNF-α
a� nd inhibits the APC function of Langerhans cells41,
macrophage cell lines and primary monocytes3

$
6, 37, 83.

T
)

he potent action of IL-10 on macrophages, particular-
ly at the level of monokine production, supports an
important role for IL-10 not only in the regulation of
T

)
 cell responses but also on acute inflammatory re-

sponses3
$

6, 37. IL-10 has been shown to down-regulate
t

�
he release of reactive oxygen and nitrogen intermediat

�
es

a� nd TNF-α13. Inhibition of these factors in macro-
p� hages by IL-10 results in macrophage deactivation13,
w� hich may allow the growth of tumor cells and intra-
c� ellular microbes5

+
1. IL-10 inhibits macrophage cos-

t
�
imulatory activity, perhaps through inhibition of the

e� xpression of MHC class II3
$

7 and the costimulatory
m% olecule B7.2 on monocytes2

�
8, 39. Similarly, IL-10 has

a� lso been shown to inhibit the LPS-induced survival
a� nd cytokine release by eosinophils101. These observa-
t

�
ions suggest that IL-10 may also participate in the

regulation of defense mechanisms in eosinophil-media-
t

�
ed parasitic and allergic diseases.

I


L-10 exhibits stimulatory effects on B cell growth

a� nd differentiation1, 15, 93. Naive IgD+ B cells, when
a� ctivated with anti-CD40 antibodies, secrete IgG1 and
I



gG3 in the presence of IL-1016, indicating a critical

role of IL-10 in isotype switching and B cell differen-
t

�
iation. Similarly, IL-10 enhances the transcription and

p� roduction of IgG4 and IgE by B cells6
�

4. IL-10 acts as
a� n autocrine growth factor for Ly-1+ B cells, which are
i

�
mportant in murine models of autoimmune disease6

�
3.

IL-10 is produced by a wide variety of EBV+'  B cell
line4

,
7 and B cells from systemic lupus erythematosus

(SLE) patients, and IL-10 induces these B cells from
SLE patients to secrete immunoglobulins2

�
0, 78. 

Studies on the kinetics of cytokine production have
r� evealed that IL-6 and IL-12, along with IL-1, IL-2,
TNF-α, GM-CSF, G-CSF and IFN-γ� , are the first cy-
t

�
okines synthesized following activation of PBMC by

mitogens3
$

6, 96. IL-10 is produced later and down-regu-
l

!
ates the production of cytokines synthesized earlier as

w� ell as its own production5
+

7, 96. We and others have
shown that IL-10 produced by different cell types is
d

-
ifferentially regulated. IL-12 induces IL-10 production

b
�
y T cells, whereas TNF-α induces IL-10 production

in monocytes3
$
1, 111.

M
�

olecular Mechanism for IL-10 Mediated Effects

IL-10 interacts with a single high-affinity receptor
e� xpressed on most hematopoietic cell types102, follow-
i

�
ng which it activates the Jak-STAT signalling path-

w� ay, specifically the phosphorylation of Jak 1 and Tyk 2
a� nd activation of STAT 1 and STAT 39

*
0. The ability of

IL-10 to inhibit TNF-α production requires the

5
.
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p� resence of STAT 3 and Jak 14
,

0. In addition, cyclin D3,
c� dk6 and p27 play key roles in the IL-10-mediated
human B cell differentiation109. The inhibitory effects
o� f IL-10 in anti-CD3-antibody-stimulated lymphocytes
has been suggested to be mediated by down-regulating
t

�
he transcription factor NFκB9

*
1 and by down-regulating

t
�
he TAP 1 family of transporter proteins, which are
responsible for transporting peptides from the endo-
p� lasmic reticulum to the cell membrane117. The com-
p� lex interaction between signalling molecules with re-
spect to IL-10 is not fully understood and needs further
investigation.

T
/

he Role of IL-10 in Inflammation 
a0 nd in Infectious Diseases: Results 
from Experimental Mouse Models

In general, the beneficial or harmful effects of a par-
t

�
icular cytokine can be investigated through a) exogen-
o� us administration of the cytokine or its blocking anti-
b

�
ody, or b) through the study of mice in which the gene

h
�
as been selectively disrupted (knock-out models) or

o� ver-expressed (transgenic models). The global immu-
nosuppressive effects of IL-10 have been demonstrated
b

�
y administration of IL-10 to mice. In one study of

footpad inoculation with alloantigens and sheep ery-
t

�
hrocytes, IL-10 administration inhibited a number of
i

�
mmunologic effects, including delayed-type hypersen-

sitivity, alterations in vascular permeability and in-
c� reases in footpad cytokine production7

1
5. Conversely,

I


L-10 transgenic mice were unable to limit the growth

o� f immunogenic tumor cells5
+

4. Administration of anti-
-IL-10 antibodies restored the anti-tumor responses, in-
d

-
icating that cell-mediated responses were globally

suppressed in mice producing high levels of IL-105
+

4.
IL-10 knock-out (IL-10KO) mice demonstrate

a�  state of chronic inflammation characterized by an
o� ver-expression of Th1 cytokines115. IL-10KO mice are
g& rowth-retarded and anemic and feature a form of en-
t

�
erocolitis which is similar to human inflammatory

b
�
owel disease and which can be partially ameliorated

b
�
y exogenous administration of IL-107

1
0. This finding

h
�
as resulted in a great deal of experimental activity re-

lating to cytokine expression and Th1/Th2 balance in
t

�
he gut immune system in inflammatory bowel dis-

e� ases. The role of IL-10 in the immunopathogenesis of
o� ther inflammatory and autoimmune diseases has also
b

�
een studied using the IL-10KO mouse. These mice

d
-
emonstrate more severe disease in experimental aller-

g& ic encephalomyelitis11, 29, in virus-induced encephalo-
m% yelitis7

1
7, in hypersensitivity pneumonitis5

+
3 and in sili-

c� a-induced intrapulmonary inflammation6
�
0, suggesting

t
�
hat IL-10 plays a beneficial role in controlling the

harmful inflammatory response in the natural histories
o� f these conditions.

T
)

he response of IL-10KO mice to infectious chal-
lenge depends upon the nature of the host immunologic
response to the invading organism. In certain infec-
t

�
ions, such as L

2
isteria monocytogenes3

$
2, Chlamydia tra-

c3 homatis115 or Candida albicans107, IL-10KO animals
d

-
emonstrate improved survival compared with their

w� ild-type littermates, suggesting a detrimental role for
e� ndogenous IL-10 in the natural histories of these in-
fections. Similar results were obtained in other ex-
p� erimental conditions. Over-production of IL-10 by
macrophages has been suggested to explain the in-
c� reased susceptibility of neonatal mice to infection with
L

2
isteria45. Similarly, IL-10 transgenic mice are highly

susceptible to L. monocytogenes or Leishmania major
infection5

+
4, and IL-10 administration abolished the in-

n( ate resistance to L
2

. monocytogenes6
�

5. In contrast, in
infections such as Toxoplasma gondii44, Aspergillus
f

4
umigatus5

+
2, Trypanosoma cruzi6

�
2 or S

5
chistosoma man-

s6 onii114, IL-10KO mice demonstrate increased mor-
t

�
ality, suggesting a beneficial role of IL-10 in the im-

munopathogenesis of these infections in normal mice.
T

)
he observed differences may relate to the relative im-

p� ortance of humoral versus cell-mediated immunity in
t

�
he host clearance of these different pathogens.

Results for Mycobacteria and Plasmodium have
b

�
een conflicting, perhaps relating to differences in the

strains tested. In one study, M. bovis-infected IL-10KO
m% ice showed lower bacterial burdens than control mice,
p� ossibly relating to increased IFN-γ�  production by mac-
r� ophages87. In a similar study involving antimycobac-
t

�
erial immune responses, IL-10 transgenic mice were

highly susceptible to infection with Mycobacteria86.
However, IL-10KO mice infected with Mycobacterium
t7 uberculosis d

-
id not demonstrate any differences in

t
�
heir course of pulmonary infection compared with

t
�
heir wild-type littermates88. Similarly in mouse models

o� f malaria, IL-10KO mice infected with Plasmodium
c3 habaudi demonstrated increased mortality7

1
4, but an-

o� ther study using IL-10KO and IL-4KO mice did not
d

-
emonstrate any differences in the time course of

P. chabaudi o� r P. yoelii infection, while mice in which
T

)
h1-type cytokines had been targeted demonstrated

a�  worse pathology103.

The Role of IL-10 in Human Infectious Diseases:
B

8
acterial Sepsis and HIV Infection

I


n contrast to studies of autoimmunity and inflam-

mation, relatively few clinical trials of IL-10 adminis-
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t
�
ration in human infectious diseases have been performed

t
�
o date. Currently, results of IL-10 administration in clini-
c� al trials of human infectious processes are limited to HIV
a� nd experimental endotoxemia/sepsis. Therefore we will
limit our discussion to the role of IL-10 in the immuno-
p� athogenesis of sepsis and HIV infection.

Bacterial sepsis

Sepsis is a clinical diagnosis marked by a constel-
lation of clinical and laboratory findings suggestive of
d

-
etrimental immune activation by pro-inflammatory

m% ediators associated with bacterial infection. Patients
w� ith bacterial sepsis may, therefore, benefit from the
a� dministration of IL-10, provided the triggering infec-
t

�
ious pathogen has been eliminated through anti-micro-

b
�
ial regimens. In animal models, IL-10 has been shown

t
�
o elicit protective effects against endotoxic shock46, 59.

Systemic administration of IL-10 reproducibly pro-
t

�
ected mice from a lethal intraperitoneal injection of
e� ndotoxin, and this protection could be reversed by
p� rior administration of anti-IL-10 antibodies5

+
9. Further-

more, IL-10KO mice demonstrate increased mortality
u" pon stimulation with endotoxin5

+
8 or staphylococcal

e� nterotoxin B5
+

5 and show exaggerated production of
p� ro-inflammatory Th1-type cytokines.

N
9

umerous animal studies with widely varying mod-
e� ls of sepsis have been performed. In general, animal
models featuring inflammation in the absence of active
infection (such as endotoxin administration) demon-
strate benefit when IL-10 is present and detriment when
IL-10 is antagonized10, 46, 59, 99, 119. In contrast, models
u" sing live pathogens, such as bacteremia49, 65, 105, dem-
o� nstrate a primarily harmful effect of IL-10 and
a�  beneficial effect of its neutralization. Cecal ligation
a� nd puncture (CLP) is a model which mimics the
h

�
uman septic process of peritonitis, as necrotic tissue is

p� resent and endogenous gut organisms are released into
t

�
he circulation. Several studies have demonstrated
a�  beneficial role of IL-10 in this model104, 110.

In adults with sepsis, IL-10 levels have been found
t

�
o be elevated80, 98 and have been correlated with levels

o� f IL-6, IL-8 and TNF-α7
1

3. Circulating IL-10 was
found to be elevated in adults with shock of both septic
a� nd non-septic origins, but the levels were higher in
p� atients with septic shock7

1
9. Adults with disseminated

meningococcemia and shock have high levels of IL-10
in their serum3

$
5, 73. In children, high levels of circulat-

i
�
ng IL-10 were positively correlated with high levels of

IL-125
+

6 and with mortality6
�

9. In meningococcal shock,
l

!
evels of IL-10 and other pro- and anti-inflammatory

mediators were found to be higher in non-survivors

t
�
han in survivors6

�
9. Taken together, IL-10 has been

found to be increased in patients with sepsis and septic
shock in a similar manner to an acute phase reactant.

HIV infection

Several reports have suggested a constitutive pro-
d

-
uction of IL-10 in HIV infection which is enhanced in

p� atients with less than 400 CD4+ T cells/µl3
$

8, 71. IL-10
c� oncentrations were found to be increased in the serum
o� f HIV-infected patients, with the highest levels being
noted in AIDS patients, in patients with ongoing myco-
b

�
acterial infection100 and in patients with rapid

HIV/AIDS disease progression compared with non-pro-
g& ressing patients84. In addition, patients undergoing
t

�
herapy with anti-retroviral regimens displayed a signi-
ficant gradual decrease in serum IL-10 concentra-
t

�
ions100. Furthermore, high plasma IL-10 levels were

c� orrelated with high immunoglobulin levels in serum85,
a� nd single bolus administration of intravenous immu-
n( oglobulin caused a further increase in IL-10 levels in
p� lasma and PBMC cultures85. These results suggest that
a�  vicious cycle may be operative, where high endogen-
o� us levels of immunoglobulin may enhance IL-10 pro-
d

-
uction which, in turn, leads to higher immunoglobulin

p� roduction85. Furthermore, B cell lines derived from
A

�
IDS patients are EBV+ and constitutively secrete large

a� mounts of IL-109
*

, 81, raising the possibility that IL-10
may play a role in the development of B cell abnor-
malities in patients with AIDS.

V
:

ariable results have been reported regarding IL-10
p� roduction following PHA stimulation of PBMC from
H

 
IV+ individuals. IL-10 production has been reported

t
�
o be enhanced2

�
7, to be unaltered2

�
3, 48, 118 or to be de-

c� reased3
$

0, 71, 82.  Increased  IL-10 production by PHA-
-stimulated PBMC from HIV+ individuals has been shown
t

�
o be inversely associated with IL-2 production f

#
ollow-

ing stimulation with recall antigens27. The inverse corre-
l

!
ation of IL-10 production with proliferative responses

t
�
o recall antigens and anti-CD28 antibodies2

�
7, 30, 71 and

t
�
he observation that anti-IL-10 antibodies enhance

C
;

D28 mediated proliferation7
1
1 suggest that IL-10 exerts

i
�
mmunosuppressive effects by inhibiting the CD28-B7

p� athway in HIV infection7
1
1. Altered production of IL-10

i
�
n HIV infection may be of significance, since IL-10

has been demonstrated to inhibit HIV replication4
,
, 67, 68, 94

a� nd to inhibit the expression on T cells of the chemo-
kine receptor CCR-589, which may in turn restrict virus
e� ntry into the host cells. In addition, IL-10 has also been
suggested as playing a vital role in inducing immune
u" nresponsiveness26, 27, 30, 71, 72, 95 and in HIV disease pro-
g& ression2

�
5.

5
.
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W
<

e have demonstrated a loss of IL-10 production
in a subset of HIV+ individuals which was caused by
a�  defect in T lymphocyte function7

1
1. Similar results

showing down-regulation of IL-10 production by CD4+

T cells were obtained in humans112 and in symptomatic
rhesus monkeys infected with simian immunodefi-
c� iency virus18. The source of IL-10 production in HIV+'

IL-10 producers was within the CD15+ monocytes.
These results are in agreement with the observations
t

�
hat infection of monocytes from HIV– individuals, and

o� f a monocytic cell line with HIV in vitro, induced
IL-10 production3

$
, 68, 116. The molecular mechanism by

w� hich HIV infection may induce differential IL-10 pro-
d

-
uction by T cells and monocytes is not well under-

stood. There is evidence to suggest that HIV t7 at antigen
i

�
nduces IL-10 expression in T cells/cell lines and
B cells12, 97. In contrast, gp41/120 caused a rapid in-
c� rease in IL-10 production by monocytes but not in
T

)
, B or NK cells7

1
, 14, 95. HIV n= ef antigen has also been

suggested as inducing IL-10 expression in monocytes17.
T

)
aken together, these findings suggest that the HIV

a� ntigens gp41, t7 at and n= ef differentially regulate IL-10
p� roduction in T cells and monocytes.

Therapeutic Potential of IL-10 in Patients 
w> ith Infectious Diseases

Healthy volunteers and patients 
w? ith endotoxemia/sepsis

A potentially beneficial role of IL-10 in the pa-
t

�
hogenesis of various infectious diseases has been sug-

g& ested by a number of studies using animal models. For
e� xample, in HIV infection, studies conducted to date
indicate an important role for IL-10 and suggest
a�  possible role for IL-10-related immunotherapy in
c� ombination with concomitant anti-retroviral therapy.

P
@

reliminary studies have been performed in which
IL-10 has been administered to healthy adult volun-
t

�
eers2

�
2, 24, 43, 61, and a distinct pattern of alterations in

c� ytokine production, immune responsiveness and im-
m% une cell numbers has emerged. The main immunologic
e� ffects have been consistent increases in neutrophils and
m% onocytes and reduced lymphocyte counts22, 24, 61. In
healthy volunteers subjected to experimental endotoxe-
mia, IL-10 reduced LPS-stimulated eA x vivo production
o� f the pro-inflammatory cytokines TNF-α22, 24, 61 and
I



L-1β2

�
2, 24, 61, IL-64

,
3 and IL-84

,
3, and also reduced IFN-γ�

p� roduction following stimulation with PHA or phorbol
e� sters43. Studies comparing IL-10 with corticosteroids,
b

�
oth alone and in combination, have demonstrated that

e� ven relatively low doses of exogenous IL-10 (8 µg& /kg,
w� ithin the dose range which is well tolerated) sup-
p� ressed eA x vivo pro-inflammatory cytokine production
i

�
n a more prolonged and more efficacious manner than

d
-
id exogenous corticosteroids2

�
2. IL-10 did not reduce

p� roduction of the endogenous anti-inflammatory mole-
c� ules soluble TNF-receptor p55 or IL-1ra2

�
4. In dose-re-

sponse studies, adverse effects have been rare at 25
µg& /kg, but higher doses (50 and 100 µg& /kg) have been
a� ssociated with mild to moderate flu-like symptoms
c� haracterized by fever with chills and myalgias6

�
1.

H
B

IV infection

E
C

xperimental evidence suggests that administration
o� f exogenous IL-10 to HIV-infected monocyte-derived
macrophages results in a dose-related inhibition of HIV
reverse transcriptase activity and inhibits TNF-α-in-
d

-
uced up-regulation of HIV proliferation. Also,

e� xogenous IL-10 may inhibit viral assembly in HIV-in-
f

#
ected macrophages. These observations strongly sug-

g& ested that administration of IL-10 to HIV-infected in-
d

-
ividuals may have beneficial effects. Three phase

I trials of recombinant human IL-10 in HIV infection
h

�
ave been reported2

�
, 5, 113, all of which reported that

IL-10 was well tolerated. In one study, IL-10 transient-
l

!
y reduced HIV replication2, 113. In two other studies,

however, no significant reduction in plasma HIV RNA
levels or changes in CD4+'  T cell counts were observed2

�
, 5,

a� lthough in several patients a one log decrease in plas-
m% a viremia was noted5

+
. These divergent findings high-

light the complexity of the immunopathogenesis of
H

 
IV/AIDS and the difficulty in selecting patients suit-

a� ble for immunosuppressive therapy.

P
D

erspectives

I


L-10 has shown promising therapeutic effects in

many autoimmune and inflammatory disorders. How-
e� ver, in infectious processes, control of the relative bal-
a� nce of beneficial and harmful inflammation is critical.
Studies of IL-10 manipulation in animal models have
revealed a central role for IL-10 in the immunopa-
t

�
hogenesis of a number of infectious diseases, which

led to clinical trials of IL-10 administration to humans.
Therapeutic administration of IL-10 is unlikely to be
b

�
eneficial in circumstances where the infectious pa-

t
�
hogen have not been eradicated. In humans with endo-

t
�
oxemia/sepsis, IL-10 administration has been shown to

m% ediate a beneficial reduction in pro-inflammatory cy-
t

�
okine production and to ameliorate the harmful hemo-
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d
-
ynamic and coagulopathic effects of endotoxemia.

Demonstration of a beneficial anti-inflammatory effect
o� f IL-10 in sepsis is critically dependent on the selec-
t

�
ion of patients in whom the infectious trigger has been

c� ontrolled and the pro-inflammatory septic cascade is
harmful rather than beneficial.

T
)

o date, phase I trials of administration of IL-10 to
HIV+ individuals have met with very limited success.
In a manner similar to sepsis, IL-10 administration to
H

 
IV+ individuals may be useful in arresting detrimental

inflammatory processes, but may be ineffective when
v� iral replication is ongoing. For example, IL-10 may
h

�
ave no beneficial effects when peripheral HIV viral

loads remain high or when the virus has not been eradi-
c� ated from the reservoir tissues and cells. In fact, IL-10
m% ay have detrimental effects in this situation as it has
b

�
een shown to enhance virus replication in cell lines

c� hronically infected with HIV, a situation which may
h

�
old true in HIV-infected patients6

�
.

O
E

verall, IL-10 holds great promise as a therapeutic
a� nti-inflammatory agent in human and animal infec-
t

�
ious diseases. IL-10 antagonists may be clinically use-

ful in diseases which show protective Th1 responses
such as lepromatous leprosy, tuberculosis and visceral
l

!
eishmaniasis. However, to demonstrate the beneficial

e� ffects of IL-10, it is paramount that a proper set of
p� atients are selected for analysis and that the immuno-
p� athogenesis of the condition under study be fully
u" nderstood.
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