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EXPRESSION OF IL-6, sgp130, IL-8 AND THEIR RECEPTORS IN
ACUTE PROMYELOCYTIC LEUKEMIA DURING ALL-TRANS
RETINOIC ACID INDUCTION TREATMENT
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ABSTRACT

Objective: To evaluate the expression and its
clinical significance of interleukin & (IL-6), soluble
glycoprotein 130 (sgpl30), interleukin 8 (I1L-8) and type
A interlenkin 8§ receptor (IL-8RA) in acute
promyelocylic lenkemia (APL) patients during all-tcans
retinoic acid (ATRA) induction treatment. Methods:
Plasma and bone marrow mononuclear cell (MNC)
culture supernatant IL-6, sgpl130, IL.-8 concentration of
18 cases with APL were kinetically measured in vive and
ir vitro (ELISA}. Bone marrow MNC IL-BRA was
measured by flow cytometry after being cultured with
ATRA (10-*mmol/L). Results: Plasma I[L-6, sgp130, IL-
8 levels were higher than normal (P<0.05), EL-6, sgpl30
levels correlated with white blood cell (WBC) counts
(P<0.05) while IL-8 levels correlated with body
temperature (P<0,05) at initial diagnosis. After 72-hour
incubation with ATRA, concentration of IL-6 of bone
marrow MNC culture supernatant did not change, that
of sgpl3d0d mildly decreased, and IL-8 significantly
decreased while the positive rate of IL-8RA on bone
marrow MNC increased. During ATRA treatment,
piasma IL-6 changes were correlated with WBC counts.
Peak levels of IL-6 and WBC were lower in patients who
received intermittent therapy than those who received
confinuous therapy. Plasma IL-6 and IL-§ were
increased when complicated with infection and IL-8
seemed more sensitive, Conclusion: Plasma IL-6, sgp130,
IL-8 levels may reflect patients’ responsiveness to ATRA
treatment, and <could be used to predict
hyperlenkocytosis and intercurrent infection. ATRA
induces APL cell differentiation possibly via sgpl3o
signal transducer chain. Measurement of sgpl30 had
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certain meaning to prognosis.

Key words: Leukemia, Premyelocytic, Retinoic acid, IL-
6, Glycoprotein-130, IL-8, Receptor

Interleukin 6 {IL-6) and interleukin 8 (IL-8) are
infective cytokines whose abnormal expressions are
recently found to be correlated with some certain
pathologic process as of acute promyelocytic
leukemia (APL). We have previously found the
relation of plasma IL-6 levels and hyperleukocytosis
induced by all-trans retinoic acid (ATRA) treatment in
APL patients.”! Glycoprotein 130 (gp130) plays an
important role in IL-& signal transduction. In this
study, serum and bone marrow monocuclear cell
(MNC) culture supernatant IL-6, sgpl30, IL-8
concentrations of 18 cases with APL were kinetically
measured in viveo and in vitro. Bone marrow MNC IL-
8RA was measured by flow cytometry after being
cultured with ATRA (10° mmol/L). We demonstrated
the correlation between the antiproliferative action of
ATRA on APL cells and expression of IL-6 system
signal transduction daring ATRA treatment so that we
could evaluate its clinical significance.

METHODS
Patients

Eighteen patients with APL were diagnosed
according to the FAB cytological classification
criteria, cytogenetic criteria and motecular criteria,
There were 10 male patients, and 8 female patients.
Their average age was 33 years old (14-53 vears old).

Therapy
Patients were divided into two groups at random.

In the continuous group ATRA was administered at a
dose of 45 mg/m*/day in three divided doses till
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complete remission {CR) in bone marrow. While in
the intermittent group ATRA was taken for one week,
discontinued one week, then given another one week
and so on till CR, the daily dosage used in this group
per day was the same as in the continuous group.
Those non-remission (NR) patients were added with
chemotherapy. When suffered DIC, heparin was given
(75mg/day) continuously intravenously.

In vitro Induction

Mononuclear cells OMNCs) of fresh bone marrow
were  purified by  Ficoll-Hypaque  density
centrifugation. MNCs (initial cell concentration was |
x 10% cells/ml) were cultured with or without ATRA
(10" mmol/L) at 37°C for 72 hours in RPMI 1640
madium with, 10% fetal calf serum (FCS) at
humiditied 5% CO. atmosphers. IL-8RA on MNC
membrane was examined every day. Supernatants
were collected and stored at  20°C which were to be
examined for IL-6, sgp130, IL-8.

Plasma Samples

Peripheral blood samples were collected and
heparinized before treatment and after treatment
every 3-5 days. Plasma samples were obtained by
centrifugation and stored at —20°C. Control samples
were obtained from healthy blood donors.

IL-6, sgp130, IL-8 Analysis

IL-6, sgpl130, IL-8 concentrations in plasma and
culture supernatants were estimated by ELISA kit
from Immunotech Co., France. The results of IL-6
were expressed in ng/ml and IL-8 in ng/mml. Sgpl30
levels were detected by sgpl30 ELISA kit produced
by Institute of Biological Technique, Suzhou Medical
College. The results were expressed in pg/ml.

Statistical Analysis

{ test, Spearmann rank analysis was used.

RESULTS

Plasma Levels of IL-6, sgp130, IL-8 before and
after Treatment

Plasma levels of IL-6, sgpl30, IL-8 of the
patients were significantly higher than the control
group. TL-6, sgpl30 levels were positively correlated
with WBC counts at diagnosis. The levels of IL-8§
were  posttively correlated to bhody temperature
(P<0.05). The sgpl30 levels of those who reached CR
were  significantly decreased. while NR not
significantly changed. 1L 6 levels were mot
significantly correlated to effectiveness (P>0.05).
(Table 1).

Table 1. Plasma levels of IL-6 ing/L), sgpl30 ipgiml), 11-8 (ng/L;j { x *5)

Normal Before CR NR WBC WBC T>38.5°C T<38.5°C
treatment high not high
Cases 40 18 7 3 4 14 4 14

IL 6 831t 47.26% 21.11% 24290+ 72,38 36.92+ 4215+ 37.281
6.32 25.21 112.43 2304 3401 23.47 15.13 14.12

..Sgpl30 410.28% 487.27 39244 £ 16327 + 48R 64+ 431.87+- 438.42+ 421.56%
54.52 87.25 9.58 71.31 212.31 161.72 143.56 151.28

I.-8 32.82% 70.152 47.5%% 81.65+ 102.12¢ 64.01%
15.13 34.92 22.13 48.43 51.22 24.57

Compared with control, P<0.0)
Effect of ATRA on APL Cells in vitro

1L-6, sgp130. IL-8 secretion was tested in culture
- supernatant after incubation with or without ATRA
(10°mmol/L). In the absence of ATRA incubation,
APL cell production of IL & did not change
significantly compared to levels obtained in
RPMI1644) alone, sgpl130 levels decreased mildly, IL
8 decreased significantly, while IL-8RA positive rate
on ccll membrane significantly increased when
incubated with ATRA.

Kinetic Studies of I.-6, sgp130, IL-8 in vive

Spearmann rank analysis to 83 samples from the
continuous group demonstrated that plasma IL-6
levels during ATRA treatment were strongly
correlated to the increase of WBC counts, especially
to promyelocytes. 1L-8 levels were correlated 1o
myelocytes and body temperature {£<(.05) (Table 2).
Among 13 cases in continuous group, in 7 cases the
WBC was significantly increased while in 4 cases it
did not increase. 1L-6 levels of those 7 cases began to
increase on the 3-10th day, reached peak levels on the
10-12th day and the high levels lasted about 3 24
days, 1L-6 levels of those 4 cuses were significantly
lower than of those 7 cases. Among the intermittent
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group (5 cases), the WBC in 3 cases increased, IL-6
levels were also correlated to¢ WBC changes. IL-6
peak levels occurred on the 15-18" day (122.5 ng/L),
which was lower than that of the continuous group
(214.2 ng/L). Time to WBC peak levels and WBC
peak levels (9.3x10%/L) were also lower than those in
the continueus group (37.3x10°/L) (Figure 1).

Relation between IL-6, IL-8 and Infection

Fevers {T>38°C) were observed in 18 cases, in of

6/18 of those cases pathogenic bacteria were found,
13/18 cases only demonstrated clinical infective
syndromes and signs, 6/18 cases no evidence of
infection was found. 25 samples from those during a
fever period were compared to those from no fever
period (including 1-3 days before fever). IL-6, IL-8
levels increased in different extents during fever,
especially significant when pathogenic evidences
were found. IL-8 changes seemed more sensitive
before distinct infective syndromes occurred (Table
3.

Table 2. Correlation between plasma IL-6(ng/L}, IL-8(ng/L) levels and myelocytes

WBC Promyelocyie Myelocyte Lymphocyte Platelet Body

Temperature
IL-§ T 0.276 1.228 1.198 1.173 1.181 1.206
P value <0.05 <0.05 =005 (.05 »().05 =0.05
IL-8 T 0.198 0.209 0.253 0.166 0.178 0.317
P value >0.05 <(0.05 <0.03 »0.05 >0.05 <0.01

Spearmann rank analysis: r,0.05¢(81)=0.217,

r,0.01(81)=0.283

Table 3. Correlation of plasma 1L-6(ng/L), IL-8(ng/L) { x—:ts) levels and infection

Pathogen(+-) Syndrome/sign(+) Cause Temperature Before fever
unknown normal
Samples 6 13 6 20 18
1L-6 112.34457 .31 56.18429.73 43 15+23.92 39.43+17.12 38.33£15.62
1L.-8 234.16+72.18 198 474H68.32 92.33436.14 73.28429.31 98.24437.12
— « — Inermittant group
— = —— WBC( significantly increasig group (7 cases)
49, °°°°* " WBC notsignificamly increasing group (4 cases) 250
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Fig. 1. Relation of plasma IL-6 levels and WBC counts in different groups

DISCUSSITON

Il-6 can stimulatc granulocyte, monocyte and
their colonys growth. As a megakaryocyte maturing
factor, it also plays an important role in platelet-
forming.!"! Gpl30 is a trans-membrane protein; it also
is the common signal transducer of leukemia-
inhibitory factor (LIF), oncostatin M (OM), ciliary

neurotrophic factor (CNTF) and IL-11. Interaction of
IL-6 and IL-6R induces homodimerization of gpl30
which activates intrinsic tyrosine kinases and then the
IL-6 signal can be transduced and IL-§ biologic
effectiveness can be produced.” In our study, IL-6
and sgpl30 levels of 18 cases were significantly
higher than normal and correlated to WBC. As
reported by others before,”” G-CSF was increased
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carlier, and its peak levels had a shorter duration
during ATRA treatment. These results suggested that
G-CSF may have the same transduction chain as
gpl30. which can also induce the activation of
nuclear factor IL-6 (NF-IL-6) and transduction of IL-
6. Changes of IL-6 may be the result of secondary
stimulation of G-CSF through sgpl30 transduction
chain.

We all know that once APL relapses, ATRA re-
induction treatments often failure. Pharmacokinetics
research demonstrated that if ATRA were taken
continuously for over one month, plasma drug
concentraiion (Cpmax) and area under concentration-
time curve (AUC) would decrease, t1/2p would
increase, and apparent volume of distribution (V/F)
illustrated that large amount drug was stored in deep
tissues. Decrease of Cpmax and AUC can cause low
effective  concentration and poor therapeutic
efficacy.”! Castaigne, et al.'” reduced dose of ATRA
from 45 mg/m’ to 25 mg/m®. We also designed taking
ATRA intermittently, not continuously.”™ The WBC
peak counts and plasma IL-6 peak levels were
significantly lower, and peak levels occurred later and
lasted a shorter time. This result proved that there is a
relationship  between IL-6 and  granulocytes.
Intermittent treatment should be evaluated further.

ATRA had no influence in the production of IL-6
secreated by APL cells, as did our results. But we
found sgpl30 was significantly decreased. Sgpl30
had been reported to partly suppress the proliferative
effectiveness induced by IL-6.*" Did the plasma
sgpl30 levels decrease when reaching CR just
because of the proliferative signal blocking the tumor
cells? Was sgp130 not significantly changed when NR
just because of the proliferative signal not being
blocked? The function and clinical implication of 11-6
and its sgp130Q signal transduction in APL should be
further researched.

IL-8 belongs to the CXC cytokine superfamily,
whose major function is to interpose chemotaxic
activation. IL-8RA is the high special affinity
receptor of [L-8. APL cells can constitutionally
express high levels of IL-8, while ATRA can specially
suppress APL cells secreting 1L-8§ but not other cell
types. On the other hand, we found that ATRA could
strengthen the expression of IL-8RA, which suggested
that with maturing of APL cells induced by ATRA,
increased expression of IL-8RA  and signal
transduction were strengthened and so the sensitivity
of grannlocytes to TL-8RA. This suggested that with
maturing of APL cells induced by ATRA, increased
expression of IL-8RA, signal transduction were
strengthened and so  was  the sensitivity of
granulocytes to [L-8 chemotaxis. We also found that
IL-8 levels were correlated to occurrence of
hyperleukocytosis'! but not to WBC changes. The
influence of IL-8 to WBC counts might be through

changing the characteristics such as chemiolaxis,
migration and adhesion but not through proliferation
or differentiation, so WBC counts did not
significantly change. Plasma IL-6, IL-8 levels of
those patients with granulocytosis after chemotherapy
and complicated by infection were commonly
increased and rapidly decreased once infection was
controlled. But, TNF ¢, IL-1 J did not change as IL-6
and IL-8 did."™ [L-8 levels had been reported to be the
most sensitive sign for predicting infection among all
cytokines. Our results of infection were similar to this;
clearer the evidences were, higher IL-6 and IL-8
levels were, especially the IL-8 levels. IL-8 could be
used as a predictor for infection.
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