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Objective  To invegtigate the expresson and dgnificance of Bd-2 and MDR; genes in children with
The expressons of Bc-2 and MDR; genes in 36 cases of acute leukemia and 10 cases of
idiopat hic thrombocytopenic purpura in the control group were examined by RT-PCR. Results The expressonsof Bcl-2
in the incipient group and relgosed group were higher than that of the control group ( P <0.05). Whilein the incipient
group and conplete remisson group , they were lower than that of the regsed group ( P <0.01). The expresson of
MDR; genein the rdgpsed group was higher than those of control group , incipient group and complete remisson group (
P <0.01or 0.05). There was no difference of MDR; expresson between the incipient group and the control group or
the complete remisson group and the control group ( P >0.05). There was no dose relationship between the leves of
Bcl-2 or MDR; and clinica features such as gender , age, initial WBC count , the percent of carcinocytes, hepatomegaly ,
plenomegdy and lymphadenhypertrophy ( P > 0.05). The reationship between Bc-2 and MDR; genes was not
dgnificant (rs = 0.308, P > 0.05). Conclusions
different mechanisms.

Bd-2 and MDR; genes were asociated with drug resstance by
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At present , combined chemothergpy is the domi-
nant thergpeutic method of leukemia. However multi-
drug ressance (MDR) is the key reason leading to
thergpy falure. The main mechanism of MDR is as
ciated with MDR; gene and its coding protein P
gp'*!. Bd-2, the gooptosisinhibiting gene, a o plays
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a role in leukemia thergpy and drug red stance!?!. We
examined Bcl-2 and MDR; gene expresson in 36 cases
of children with acute leukemia by RT-PCR, and
analysed the reationship amongst Bcl-2 gene, MDR;
gene and MDR.
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Methods and subjects

Subjects

Thirty-dx children with acute leukemia aged
from 0.8 14 years old (20 boys and 16 girls) were
enrolled in this study. Acocording to the morphologic,
immunologic and chromosomal features, 26 of them
had acute lymphocytic leukemia (20 casesof Li, 6
caes of L) and 10 had acute nonlymphocytic
leukemia (ANLL) (4 casesof M;, 3 casesof M3, 2
caseesof My, 1 caseof Ms). They were assigned into
3 groups: incipient group , complete remisson (CR)
group and relapsed group. 10 cases of the control
group were patients with idiopathic thrombocytopenic
purpura (1TP).

Methods

Bone marrow before thergpy was collected in
10 ml tubes containing heparin as anti-coagulant.
Mornonuclear cells were sparated by Ficoll dendty
gradient centrif ugation and cryopreserved at - 70

Totad RNA wasextracted by Trizol reagent , fol-
lowing the manufacturer’ singructions. Their purity
was examined by gel electrophoress and measured by
gectrophotometry. Bcl-2 PCR were carried for 28
cycles: 94 /3 min,55 /30s,72 /30s,itsam
plified product was 233 bp. MDR; PCR were carried
for 32 cycles: 94 /3 min, 57 /30s,72 /30 s.
B -microglobin B -MG) PCR cycles were: 94 /
3min,57 /30s,72 /30 sfor 32 cycdles, its amr
plified product was 120 bp. The upstream primer of
Bcl-2 was5-GGA TTGTGGCCT TCT TTGAGS3
and the downstream was 5-CCA AAC TGA GCA
GAG TCT TC-3. The upstream primer of MDR;
was5-CCCATCATT GCA ATA GCA GG-3 and
the downstream was 5-GTT CAA ATC TCT GCT
CCT GA -3 . The upstream primer of 3 M Gwas 5 -
ACC CCC ACT GAA AAA GAT GA-3 and the
downstream was 5-ATC TTC AAA CCT CCA TGA
TG3.

The eectrophoress of the PCR products was
carried on 2 % agarose (100 v, 40 min). HL-60 cell
was taken as pogtive control of Bcl-2, K562/ ADR
cell was taken as podtive control of MDR; , non-tem-
plate PCR product was taken as negative control and
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B M Gasinterna control.

The regective Bc-2 mRNA expresson level was
determined by the ratio of dectrophoress scanning re-
sultsof Ba-2 andB M G. The regective MDR; mR-
NA expresson level was determined by the ratio of
electrophores s scanning resultsof MDR; andB M G.
It was analysed by EB- Kodak digita system.
Satigtical analysis

Rank sum test was used to compare the differ-
ence of the results. Correation analyss was used to
analyze the relationship between Bcl-2, MDR; gene
and clinical features, or the relationship between Bcl-
2 gene and MDR; gene.

Results

The expressons of Bcl-2 in the incipient group
and relapsed group were higher than that of the cornr
trol group ( P <0.05). The expressonsof Bcl-2 in
the incipient group and CR group were lower than
that of the relgpsed group ( P <0.01) , and the ex-
pressonsof Bcl-2 in the incipient and relgosed group
were higher than that of the control group ( P <
0.05). MDR; expresson in the relgpsed group
showed much higher than those of control group , in-
cipient group and CR group ( P <0.01 or 0.05).
The differences of MDR; between the incipient group
and oontrol group or the CR group and control group
were not sgnificant ( P >0.05). See Table 1.

Table 1 The expresson of Bc-2 and MDR; in 4 groups

Groups n Bd-2 median MDR; median
Control group 10 0 0.66
Incipient group 29 0.76%° 0.71¢

CR group 9 oP oP
Relapsed group 7 0.98% 0.98°

Note: a vs control group P <0.05;
0.01; cvscontrol group P <0.01;
P <0.05

b vs rdlgpsed group P <
d vs relapsed group

There was no close relationship between the lev-
dsof Bc-2 or MDR; genes and clinical features such
as gender , age, initid WBC count, the percent of
carcinocytes, hepatomegaly , plenomegady and lym-
phadenhypertrophy ( P > 0.05). See Table 2.
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There was no relationship between Bcl-2 and MDRy genes (rs=0.308, P >0.05).
Table 2 The reationship between Bd-2 or MDR; and dlinical features
Clinicad features number Bcl-2 r P MDR; r P
Gender mae 18 0.716 1.17 >0.05 0.948 1.19 >0.05
femde 11 0.832 0.968
Age (years) <lor >10 9 0.64 0.07 >0.05 0.972 0.16 >0.05
1-10 20 0.806 0.990
WBC >50 x 10% L 3 0 -0.16  >0.05 0.968 0.09 >0.05
<50 x10%L 26 0.777 0.958
The ratio of cardinocytes 29 0.76 -0.1  >0.05 0.965 0.11 >0.05
in bone marrow
Liver enlargement + 21 0.832 0.22 >0.05 0.985 1.02 >0.05
8 0.758 1.007
leen enlargement + 20 0.682 1.44 >0.05 0.952 1.38 >0.05
9 0.771 0.978
L ymphnode enlargement + 17 0.76 0.16 >0.05 0.958 0.83 >0.05
12 0.763 0.967
This suggested that there was a close relationship be-
Discussion tween Bcl-2 expresson level and the regonse to

Drug resstance is the main cause of failure in
treating leukemia. MDR isredstant to a great diver-
sty of anti-tumor drugsof various structure and func
tion. The MDR; gene and its coding protein P170 are
typicd pathways. According to the past researches,
high level expresson of MDR; gene was the result of
repeated chemothergpy. Our results showed there was
no difference of MDR; gene expresson between the indpi-
ent group and oontrol group, whilg the expresion of
MDR; in the replased group was higher than that of the
ontrol group , and the difference between the CR group
and indpient group was not obvious. These indicated that
chemica drugs activated the prormotor of MDR; gene and
induced expressonof MDR;. On theother dde, thee re-
auts supported that a drug resgant done might exig in
the patients before chenothergpy, but the number was
smdl and difficult to detect. After chemothergoy, send-
tive cdls were killed and the resgant cdls survived, © a
high levd expresson of MDR; was detected.

Bcl-2 is an important gene to modulate gpopto-
§s. Bd-2 gene expresson is asociated with leukemia
occurence and drug resstance. Our study showed that
the expresson of Bcl-2 genein the relgpsed group was
higher than that of theincipient group and CR group.

chemotheragpy. The main mechanism of drug reds
tance mediated by Bcl-2 is inhibiting cell apoptoss
and prolonging cell surviva period. Once the drug ef-
fect disgppeared, the survived tumor cells could sHif-
repair and recover to their initia state. Wefound that
there was no close relationship between the expresson
of Bcl-2 and MDR1 gene and clinical features such as
gender , age, initial WBC count , the percent of car-
cinocytes, hepatomegay, Pplenomegdy and lym-
phadenhypertrophy. This was congstent with Cous
tanr Smith and Zhou’ s reports[3'4]. We a9 found
that the relationship between Bcl-2 and MDR; was
not dgnificant. This was condstent with some over-
seas studies® . It indicated that the mechanism of drug
redgance mediated by MDR; or Bd-2 was dfferent.
MDR; mainly took part in MDR, whilg Bd-2 was inv-
oled in regenerated ressance. These d soveries provided
new dues to lve the problem of the redsance to cyto-
toxic drugsin the treatment of leukemia.
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devated before chemothergpy , it decreased gradually
right ater CR, remained norma during continuous
CR but increased at relgpse. These indicated that
TNFa was asociated with the heavier tumor burden
at diagnoss and relapse. S serum TNF level may
be a useful indicator in determining the eficacy and
for monitoring relapse.

We found that TNFe levd in CSF was eevated
in children with acute leukemia. This might result
from autocrine of TNFe in the central nervous sys
tem or the damage of blood-brain barrier (car-
cinocytesinfiltrating CNS) . CSF TNF&l may a be
produced by stimulated astrocytes or microglia®®.
Our results suggested that athough the clinicad and
CSF routine examinations were norma, CNS of
leukemic children had in fact been infiltrated by car-
cinocytes at diagnoss. This was condstent with the
findings by autopsy that CNS invason occurred in
over 90 % patients with acute leukemia at diagnoss.
The decreae of TNFa ater CR a9 supported this
conjecture. CSF TNF& level was higher in the chil-
dren with CNSL than those without CNSL. Thisin
dicated heavier tumor burden in CNSof former.

We a9 found that CSF TNFa level was closly
asociated with the white blood cell count of CSF.
CSF TNFa level decreased more dowly than the
white blood cdlls did ater intrathecad chemotheray.
Thisisof great dgnificance in judging the therapy ef-
fect of CNSL and deciding the course of intrathecd
thergpy. It is more gopropriate that the normaization
of TNFa level in CSF be used asindicator to end in-
tratheca thergpy.
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