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Clinical Significance of Lung Resistance Protein (LRP)
Expression and MTT Assay in Patients with Malignant
Tumor in Hematology
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Abstract Objective
(LRP) and drug resistance in patients with malignant tumor in hematology.

To investigate the relationship between the expression of lung resistance protein
Methods Flow cytometry was
used to examine the expression of LRP in 43 patients with malignant tumor in hematology and 38 patients
with non-malignant tumor in hematology. Meanwhile, the chemosensitivity of malignant tumor cells to 9 an-
ti-tumor drugs were estimated in 20 patients with malignant tumor in hematology by MTT assay. Results
The positive rate of LRP in newly diagnosed group was 65.52%; The first complete]l remission rate was
38.46% and 85.71%, in LRP-positive and LRP-negative patients respectively. The difference between them
was significant (P<0.01). The positive rate of LRP in relapsed group and in newly diagnosed group were
significantly higher than that in non-malignant tumor group in hematology, respectively(P<0.01 and P<0.05).
And the difference of the total positive rate of LRP between the relapsed group, newly diagnosed group
and control group was significant (P<0.01). The results of the study reveals that the chemosensitivity assay
correlated well with the outcome of the treatment with overall coincidence rate of 75%, a positive coinci-
dence rate of 100% and a negative coincidence rate of 66.67 %, respectively. Conclusion LRP expression

was found to be a useful parameter to predict the outcome of the treatment. High expression of LRP leads

to clinical drug resistance.

Key Words

M ultidrug resistance (MDR) is one of the main
reasons that cause chemical treatment failure
in malignant tumor of hematology. The reason that
produces the MDR is affected by many factors and
the mechanism is different in different drugs, crea-
ture species and different source of tissue cells. The
phenomenon of drug resistance was caused by
P-glycoprotein (PGP), lung resistance protein (LRP),
(MRP) and
the increased activity of the glutathione (GSH). Pre-
vious studies of MDR is more relevant to the PGP
in china. LRP is still not much, only minor studies
applied the method of RT-PCR or immunohisto-
chemistry. The RT-PCR method made more false
positivity and immunohistochemistry made more
mistakes.  The foreign assays indicated that the
method of flow cytometry is more accurate than

multidrug resistance-associated protein

the above two methods. To investigate the relation-
ship between the expression of lung resistance pro-
tein (LRP) and drug resistance in patients with ma-
lignant tumor in hematology, we applied the flow
cytometry to measure the expression of LRP in 43
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patients and 38 normal patients with non—malignant
tumor in hematology. Meanwhile, the chemosentivi-
ty of malignant tumor cells to 9 antitumor drugs
were estimated in 20 patients with malignant tumor
in hematology by MTT assay.

MATERIALS AND METHODS

Patient samples

The 43 patients with malignant tumor in hema-
tology were all from admission patients in the hos-
pital during the June to December in 2002. The
age of patients ranged from 13 to 81 years old
(averaging 44 years old). Among them, male 33,
female 10. 17 cases (M2, 4; M3, 8; M4, M5, 1)are
acute non-lymphocytic leukemia (ANLL); The oth-
ers are acute lymphocytic leukemia (ALL) 9 cases,
hybrid acute leukemia (HAL) 2 cases; the chronic
leukemia( CML) 4 cases, myelodysplastic syndrome
(MDS-RAEB) 5 cases, multiple myeloma (MM) 6
cases, respectively. The newly patients are 29 cases,
relapsed 6 cases, complete remission 8 cases. All
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cases were diagnosed according to the Criterion of
Diagnosis and Treatment Effect. Control group were
38 common patients with blood disease (iron defi-
ciency anemic, (IDA) 6, megaloblastic anemia (MA)
2, idiopathic thrombocytopenic purpura (ITP) 5;
hemolytic anemia (HA) 3, hyperplasia anemic 10)
and 12 normal persons.

Methods

Assay of FCM The expression of LRP in
bone marrow of all samples was detected and ana-
lyzed by flow cytometry (FCM) with the direct
stainning method. The specific LRP monoclonal an-
tibody LRP-56 was purchased from Becton Dickin-
son Company. All samples were operated according
to the illustrations of the reagent. The results were
analyzed by the FCM and described in the content
of LRP (percentage).

We applied FACSCalibur (company of BD, US-

A) to analyze all samples: the FACSCalibur ar-
gonion laser emitting at 488nm, the power was 300
MW, and the fluorescence of PE was collected by
the computer through a 585/42 BPs(bandpass). The
fluorescence signal passes through 4000% logarithms
class enlargers, the light signal spread through the
linear enlarger. To set a gate according to the dot
plot of FSC/SSC and establish the flow type analy-
sis of FL2 (PE)-the COUNTS, we collected 20,000
cells for every sample and deposited them in the
disk with the form of List Mode and analyzed with
the software of Cell Quest (company of BD).
The 38 negative examples were examined with the
same method. The average LRP value as the nor-
mal reference value, which exceeding this value is
regarded as high expression.

The MTT assay in vitro We withdraw
mononuleus from the samples to set up a cellar
liquid (density is 2x10%L) in a microbiological
safety cabinet at appropriate containment level. We
joined 9 kinds of chemotherapy medicine 10ul ( the
work liquid density was installed previously) liquid
in cell culture plate (company of BD) with 96 well
respectively. This process was repeatedly 4 times.
The concentration of the chemotherapy medicine
installed with the NS is as follows:

DNR1.6 x 10%/L; THP1.2 x 10%/L; ADRL6 x 107/L;

MIT5.0 x 10%/L; HAT1.2 x 107/L; Ara-C6.0 x 107 L;

VCR0.8 x 107/L; MTX8.0 x 107/L; VP16. 164.0 x10%/L
1001 cell liquid was added in each well, the blank
bore and the bore added cell liquid without drugs
as the control. This process was repeated 4 times |,

respectively. Placing it in a 5% CO, incubator for
24 hours at 37C, then 12.07 mmol/L MTT 20ul
was added in each well, cultured for 4 hours. Cen-
trifuge the plate and discard the suspension and add
100l of the 0.26 mmol/L SDS 0.01mol/L-HCL in
each well, placing it in the incubator overnight.
The light density (the optical density, A) value of
each bore was measureed by the Bio-Rad automatic
enzyme mark instrument with 570 nm as the ab-
sorb the wave-length and the 630 nm to be the
reference wave-length. Take the average value of 4
groups as the final value. Compute the cell toxicity
index (CI)?

CI=(1—experiment group A value/the control group
A value) x100%

The judgment criterion of clinical effects

CI<30%: resistance in vitro; >30%: sensitive
in vitro; CR in 2 therapy courses: sensitive in vivo;
(NR) MBDI =60%: Sensitive in vivo; MBDI<60%:
resistance in vivo®.,

The judgment of the relationship between the
result of drug sensitive in vitro and vivo: true posi-
tive (vitro/vivo S/S) (S: Sensitive) and false posi-
tive: (vitro/vivo S/R) (R: resistance) true negative: (
R/R); false negative (R/S)Y.

Statistical Analyses

Date analysis was performed using the SPSS
11.0 statistical software package. All results were
expressed with x+s. We adopted t-test, chi-square
test and Cox-regression analysis data. The level of
significance was set up at P<0.05 for all analyses.

RESULTS

The expressions of LRP in monocleaus in bone
marrow.

LRP was expressed in 62.79 %( 27/43) of bone
marrow samples of patients with malignant tumor
in hematology. The positive percentage of LRP ex-
pression in newly diagnosed group was 65.52%, in

relapsed group was 83.33% and in complete remis-
sion (CR) was 37.50% group, respectively. The
positive expression of LRP was 68.57% in newly
diagnosed and relapsed group while it was only
31.58% in control group. The difference was signif-
icant (P<0.01). The expression of LRP and the pos-
itive rate of LRP in relapsed group and in newly
diagnosed group were significantly higher than that
in non-malignant tumor in hematology, respectively
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(P<0.01 and P<0.05).

The relation of the expression of LRP and the
types of malignant tumor in hematology

The expression of LRP and the positive rate of
LRP in ANLL group(64.71%) and in MM (83.33%)
group were significantly higher than that in control
group (31.58%), respectively (P<0.05 and P<0.01).
There was no significant difference between the
ALL, CML, MDS, HAL groups and control group,
and neither was in the subtypes groups of ANLL
groups and between the ALL group and ANLL

group.

The relation of the positive expression of LRP
and CR1 in patients with M3

The positive rate of LRP expression in newly
diagnosed group was 80% (4/5), CR rate was 25%
(1/4). 2 patients with DIC were dead. 2 patients
gave up treatment. 1 patient attained CR. The ex-
pression of LRP was negative in 1 patient who at-
tained CR. The expression of LRP was negative in
the 3 patients of CR group. There was a significant
difference between the newly diagnosed group and
CR group in the expression of LRP (P<0.05).

The relation of the expression of LRP clinical
outcome

Five out of 13 patients with the positive ex-
pression of LRP attained good outcome, and 6 cas-
es of 7 patients with the negative expression of
LRP attained good curative effect. The high ex-
pression of LRP is a poor predictive parameter for
patients.

The relation of the expression of LRP and drug
sensitivity in vitro in patients with malignant tu-
mor in hematology

The results of this study indicate that the ex-
pression of LRP in MTX resistance group was sig-
nificantly higher than that in MTX sensitive group
after compared the expression of LRP with the sen-
sitivity to chemotherapy drugs in vitro and in 20
patients with malignant tumor in hematology.

The MTT assay and clinical outcome

We studied the relation of the clinical outcome
and the sensitivity of 20 patients with malignant tu-
mor in hematology to 9 chenmotherapy drugs. 2
patients were sensitive and 4 were resistant to the
drugs in vitro in 8 patients. Results was as follows:

S/S:  2; R/R:2; R/S:2; S/R 0.The results of the
study reveals that the outcome of the treatment
with overall coincidence rate of 75%, a positive co-
incidence rate of 100%, and a negative coincidence
rate of 66.67%, respectively. The predicative sensi-
tivity is 50% and the specialty is 100%.

DISCUSSION

The LRP is a kind of new protein related to
MDR. LRP was discovered firstly in SW-1573/2
R120 of PGP negative MDR in the non-small cell
lung cancer. Its gene was located in 16
pl3.1-16p11.2, and the whole length of LRP cDNA
is 2.8 kb, and it codes an non-sugar protein which
the quantity of molecule is about 1.1x10°. The LRP
distributes extensively in normal and tumor tissues,
it distributes with a certain organization specificity
in normal tissues ™. We found that the average
value of LRP is 9.9305% in 38 control samples, so
take the LRP=9.9305 (percentage) be the criterion
of positive expression of LRP. The expression of
LRP is different in different tumor and it is higher
in tumor tissues than that in normal tissue.®™. It
may cause the MDR through two kinds of mecha-
nisms™: first, it can block drugs to be transmitted
into the nucleus through nucleus pore and redis-
tributing the drug from the nucleus (drug target) to
the cytoplasm. Second, it could make the drug in
cytoplasm into transmit vesicle and distributing in
atria and ventricle and finally was expelled from
the cell. The LRP can lead to drug resistance
which can’t be mediated by PGP and MRP such as
carboplatin, cisplatin and cyclophosphamide and so
on. The same character of these medicines is taking
the DNA as the target, which implicated that LRP
could lead to drug resistance mainly through the
mechanism of block of nucleus-target.

In present study, the LRP has the lower expres-
sion in marrow mononuleu cells and the average
rate is 9.9305%. The expression of LRP in the
newly diagnosed group (65.52%) is higher than that
in control group (31.58%), the difference is signif-
icant (P<0.01). The results was same as Filipits™.
Damiani ©. found that LRP was over-expressed in
relapsed ANLL(33/54) (FCM method). In our study,
we found that the expression of LRP is 83.33% in
relapse group and it is higher than that in control
group (P<0.05); The percentage of LRP is 17.81%
higher than that in newly diagnosed group but there
is not significant

difference between the two
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groups. The result is more close to the result of
Chi et al. Whose study showed that the expression
rate of LRP was 68.0%(17/25) in newly diagnosed
group and 80.0% (8/10) in relapse and refractory
group (RT-PCR method)™. Zhang et al. Found that
the positive rate of LRP was 28.95(11/38), the CR
rate was significantly lower in LRP-positive child-
hood acute leukemia patients than that in LRP-neg-
ative patients (27.3% vs. 85.2%, P<0.05)(RT-PCR
method)™. These results indicated that LRP is relat-
ed to clinical drug resistance. Schwarzenbach™ dis-
covered that the LRP was expressed in 12.5%(9/72)
MM patients with the RT-PCR method. We discov-
ered the positive expression rate of LRP was 83.3%
(5/6) in MM, and was significantly different from
the control group (P<0.05).

Renjinhai.'” found that the expression of LRP
gene was related to types of AL in FAB, and it
is higher in ALL group than that in ANLL group.
In our study, there was no significant difference
between control group and ALL, CML, MDS, HAL
groups or among the subtypes of ANLL. Filipits
found that the expression of LRP in M3 is low
and well reacted to Tretinoin. We studied 8 patients
with M3, 5 cases of them was newly diagnosed,
the expression rate of LRP is 80% (4/5), CR is
20%. The expression of LRP was all negative in
the CR group with 3 patients. There was a signifi-
cant difference between the newly diagnosed group
and CR group (P<0.05).

We studied 8 patients with malignant tumor in
hematology with the MTT method.
them were sensitive and 4 cases were resistance to
drugs in vitro. The relation of the sensitivity in vit-
ro and the sensitivity in vivo is: S/S, 2; R/R, 2;
R/S, 2; S/R, 0. The results of the study indicated
that the rate of outcome of the treatment was 75%,
a positive coincidece rate was 100% and a negative
coincidece rate 66.67 %, respectively. Compared to
the result of Luomeihua™ whose overall coincidece
rate is 93.3%, positive predictive rate is 94.9%, the
negative predictive rate is 83.3%,
incidece rate and negative coincidece rate is lower,
which maybe due to the number of sample limited.
In our study, 5 out of 13 with LRP expression
positive had good outcome, the rate of CR was
38.46%; 6 out of 7 with LRP expression negative

Two cases of

our positive co-
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had good effect, the rate of CR was 85.71%. Low
expression of LRP predicts a good prognosis, vice
versa. The results was same to Damiani ¥ whose
conclusion indicated that expression of LRP is relat-
ed to clinical outcome.

In present study, the results indicated that LRP
is a valid parameter of drug
chemotherapy. = The high expression of LRP can
cause the clinical drug resistance and is a poor-
prognostic factor for the patients with malignant tu-
mor in hematology. It has been reported that LRP
was closely related to the daunorubicin resistance™
11 We found that there was a significant difference
of the expression of LRP between the MTX sensi-
tive group and MTX resistance group in vitro (P<
0.05). Therefore, LRP may lower the drug concen-
tration inside the cell, causing cell resistance to the
chemotherapy drugs such as MTX through two
mechanisms (as former) when high level expression
of LRP occur. If we look both the expression of
LRP and the assay of the sensitivity of chemother-
apy drugs in vitro as the index of drug resistance,
it could be helpful to elevate the accuracy of judg-
ment in clinical chemotherapy drug resistance and

resistance in

good to the design of clinical chemotherapy
scheme.
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