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Abstract

Forty patients with  acute lymphoblastic leukemia (ALL) were tested for the
serum levels of ~total sialic acid (TSA) and the immunoglobulins IpG, [gM, and IgA
before and after tréatment with six dilterent chemotherapy protocols. While
significantly increased ( P<0.001) as compared to the healthy individuals group,
serum  TSA levels in ALL patients were signilicantly deercased ( P<0.001) in
response (0 all chemotherapy protocols as compared  to ALL untrealed paticnts. A
linear correlation relationship( 1* = 0.936) was found between TSA levels and the
period  of chemotherapy treatment. Scrum levels of IgG, [pM, and 1gA showed
significant increases ( P<0.001) in ALL patients. These levels were dropped
significantly ( P<0.001) after treatment with each of the six chemotherapy treatment
protocols, as compared Lo ALL untreated patients. A linear correlation relationship (1
= (.909) was-found between serum IgA levels and the period of chemotherapy
treatment. The results of this study support the role of TSA as an indicator for the
disease and the humoral immune status i the untreated ALL paticnts and suggest
such a role for TSA in the chemotherapy treated ALL paticats as well.

Introduction _
Leukemin  occupies the [first acid(SA), the terminal  component of
place  among the most common the carbohydrale  chains located m the
malignant diseases in Iraq. The number outermost  position  of plasma mem-
of leukemia patients doubled in the last branes, is ol increasing interest in this
decade Of lhe lwen[ielh cun“u‘y (1) i’Cgal’d. Elevated levels of serum total
Intensive efforts have been made 1o SA(TSA) were reported in the majority
make progress buth n diagnosis and .ol p‘d{icnls with various nlill;g“ill]t {e-
treatment of the discase. Sialic mors  (2), including  leukemias
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(3).Thus, serum levels of TSA have
been reported Lo be efficient as an carly
diagnostic ool for leukemia (4). At the
level of treatment, hemotherapy s
among  several methods for cancer
treatment. Chemical drugs were lirst
infroduced  as single agents, such uas
adrenocorticosteroids,  methotrexale,
mercaptopurine. ..ele. Combination
chemotherapy was then proved 1o be
more effective in treating  different
kinds of cancer (5). The humoral
immune response, the arm of the
immune system which is highly acli-
vated during malignancy, is scvercly

inhibited  fter  xposurec o illerent
cancer treatments, including

chemotherapy(6).

The present study was designed to
clucidate  ore bout he ole [ A &
a possible iological arker halt ould
be employed to monitor  the humoral

mmune  tatus  oth  cfore nd  fier
treatment ith  hemotherapy n
paticnts  with  acule  lymphoceytic

leukemia(ALL).

Materials and Methods

Patients. The present study included
40 patients who were referred to
Baghdad Educational Hospital as ALL
patients. According Lo the
chemotherapy protocol employed and
the period of treatment, patients were
divided nto six groups in addition to
the group of chemotherapy-untreated
ALL  patients and the healthy
individuals group (control) (Table 1).
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Estimation of TS:A. Blood samples
were  collected  from paticnts and
control, and  sera were separaled
according to Garvey et af (7). Levels
of TSA were estimated using  the
colorimetric (- Resorcinol  cagent)
method  with absorbeney read under

optical density of 580nm (8).

Detection of Inununoglobulins: Scrum
levels of TpGLlgM  and IgA were esti-
mated using  the  Single Radial
Immunodiffusion  method — (9).The
method s based on mcasuring the
digmeter of the precipitation ring and
the immunoglobulin level was oblained
{from the table accompunying the test

- kit provided by Biomeghreb (Tunisia).

analyzed

- Results were expressed

analysis. Data  were.
using  the  Analysis  of
Varlance (ANOVA) test. The level of

Statistical

significance  was cstimated using the

least significant differenee (LSD test).
a5 mean +
standard crror,

Results

1. TSA levels in ALL patients. A
significant nerease { P< 0.001)was
obscrved in the serum levels ol 'TSA
in ALL patients  56.2348.13mg/dL)
as compared (o the control group of
healthy individuals

13 440 1.00mg/dl)(Figure 1).

2. TSA levels in chemotherapy-treated

ALL patients. :

A, Vincristine,Preduisolone,
Adramycin treatment protocol. Serum
TSA levels in ALL patients (reated
with  this  protocol  significantly
decreased (( P< 0.001) after 3 weeks

Table 1 : Groups of ALL paticnts 2ccording Lo chemotherepy protocot and period of treatment
wlth' the group of untscated paticats and coatrol group.
Qroup | Number Chemotherapy protocol Peried of

1 5 Vincristine, Prednisolone, Adamycin 3 Weeks
z 5| Vincristine Preduisolone, Adramyem 3 Weeks
3 5 Vincristine Predaisolone, G-mercaplopusin 7 Wecks
4 5 _ | Vinedsting, Prednisolone, & prosurin 11 Wechs
5 ] Vineristine, Prodnisolone, Adramycln, Mctholrexste 13 Wecks
§ 5 Vineristing, Prednisolone, Admamycin, Mcthotrexsic 25 Wecks

Patlents 10 Untreated -

Control 10 | Healthy B

{161.65 £ 2.33mg/dl.) and 5 weeks
(133,15 41.94mg/dL) of eatment as
compared to untreated ALL patients
( 256.23 £8.13mp/dL) (Figure 1).

B. Viucristine,Preduisolone, 6-mer-

_captopurin  {reatment protocol. Serum
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with  this significantly
decreased
{ P<0.001) after 7 weeks
(125.22 22.63mg/dL) and 1 1weeks
(107.25 +4.75mg/dL) of treatment as
compared to untreated ALL patients
(256.23 £8.13mg/dL){Figure 2).

C. Vincristine, Prednisolone, Adra-

protocol

mycin, Methotrexate treatment proto-
col. ‘
Serum TSA  levels in ALL patients

treated with this protocol significantly
decreased ( P<0.001) after 15 weeks
(106.20+7.38mg/dL) and 25 weeks
(70.68+3.22mg/dL) of treatment as
compared to untreated ALL patients

( 256.23£8.13mp/dLY(Figure 3).
Overall, a lingar correlation
relationship with 2 value ol 0.936

could be drawn between the levels of

TSA and the period f reatment
(Figure 4).

3. Immunoglobulin levels in ALL pa-
tients. Serum level of IgG
(2035.11:£29.89mg/dL), IgM
(278.60+21.23mg/dL), and fgA
(400.20%14.42mg/dL)showed
significant increases(. P<0.001) when
compared 1o their respective control
values L
(1510+83.24, 193.25+31.84, and 277
+42.05mg/dL; lespec,tlvcly)(l"rg, 1.

4. Immunoglobulin levels in chento-
therapy-treated ALL patients.

A. Vincristine, Prednisolone,
Adramycin treatment profocol. Afier 3
weeks of treatinent with this protocol,
significant  decreases(P<0.001) were
observed in the levels of IgG( 1120.55
+188.01mg/dL), IgM( 161 + 30.79
mg/dL), and [9A(194.11£25.41mg/dL)
as compared (o their respective values
in the untreated ALL patients
(2035.11 +29.89, 278.60+21.83, and
40020+ 14.42mg/dL; rcspcclivcly)
(Fig.1).

Alter 5 weeks of treatment, signilicant
decreases( P<0.001) were obscrved in
the levels of IgG( 1160.20+ 210.71 mg
/dLy, IgM( 138+33.679 mg/dL), and
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IpA(182,15623.53mp/dL) as compared
o their  respective  values in the
untreated ALL patients(
2035.11£29.89, 278.60+ 21.83, and
400.20414.42mp/dL; respee-
tively)(Fig.1).

3. Viucristine,Prednisolone, G-mer-
caplopurin freatiment profocol.
Alter 7weeks of treatment, signilicant
decreases( P<0.001) were observed in
the levels of 1pG( 892:0197.62mg/dL),
lgM(125+22.13mp/dL), and IgA(168+
22.22mg/dL) as compared (o their re-
spective values in the untreated ALL

patients (Fig.2).

After 1 Tweeks of  (reaiment,
significant  decreases( P-0.001) weie
observed in the levels  of  1g((
8U6193.09mp/dL},
IgM(114.204:16.63mg/dL), and  IgA

(150.75+22.58mg/dL) as compared Lo
their rgbpu,livn, vilues in the unireated
ALL patients (Fig.2).

C. Vincristine, Prediisolone,
Adramycin, Mecethotrexate  treatment
protocol.

Aller I5 weeks  of  treatment,

significant decreases( P<0.001) were

observed in the levels ol IpG(
760.40+£94.57mg/dL),
lgM(105+13.03mg/dL), and

IgA(126+18.86mg/dL) as compared to
their respective values in the untreated
ALIL patients (I1g.3). '
Alter 25 weeks of
cant  decreases(
obscrved in the
012+£179.37mg/dL),
IgM(108411.57mp/dL), and lgA(T14 &
16.61mg/dl) as compared 1o their re-
spective values in the untreated ALL
paticnts (Fig.3).

A lincar correlation relationship with

treatment, signili-
1<0.001) werc
fevels  of  1pG(

2 value of 0.909 could only be found

and the
(reatment(

he evels  [lgA
of chemotherapy

between
period

Iig.5).
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Discussion

The significant  increase  in
serum TSA  of ALL patients in the
present study is consistent  ith  hat
was demonstrated  y revious tudies
in various types of cancers 10,11).In
advanced cancer with melastasis, the
level of serum A as  hown o
increase significantly ue o he act
that certain cancer markers which are
glycoproteins  and'glycolipids are shed
from cancer cells inlo serum (12) . The
increase in SA shedding may primarily

reflect an increase n he clivity o
sialidases on membranes  of cancer

cells. Another explanation  omes rom
the  observation that SA-rich acute
phase proteins ave produced by the
liver as a result to an inflammatory
reaction to the tumor(13) .

The present study has also revealed in-
creases in the levels of the immuno-
plobulins  TgG,IgA,and 1gM in the sera
of ALL patients. These results arce in
agreement with the results of previous
investigations  (14,15).  This increase
scems o have a relationship with the
elevated levels of SA in the sera of
these patients. First, Sialic acids are
known to be important determinants
for various cellular activities including
rmmunogenicity(16). Thus, it has been
proposed that the altered carboliydrate
composition [ he.  alignant © el
surface  may contribute 0 aberrant
cellular antigenicity (17).Second, sialic
acids have the ability o act as
biological masks by preventing ligands
, including  immunoglobulins  from
recognizing receptors  (18).Thus,
shedding  of SA molecules from
surlaces of malignant cells, as pro-
posed above, might expose those
receptors  eading o he nduction
the humoral mmune response  and
increase of antibody production. In
addition, the presence of such markers
as SA In certain  umor ypes as
postulaled 10 act as a target for the
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binding of natuwral antibodics nd wor
attempts ol active immunization (19).

However, since antibodics are glyco-
proleins in nature, the clevation in their
levels can be direetly explained by the
fact that the levels of serum glycopro-

feins  are  elevated  in cancer
patients(19).
The present  study  has  also

demonstrated that the levels of serum
SA  significantly  deereased in the
chemotherapy-treated — ALL - patients.
The decrease was evident in all the six
groups of patients in a chemotherapy-
time-dependent manner.  This result is
inagreement  with  previous  data
showing that the SA levels in the che-
motherapy-treated  patients attains the
value  of untreated control and even
reaches a lower value(6). Previous
studies as  hown hat drugs like
methotrexate and  6-mercaptopurine
have damaging flects n he ynthesis
o DNA,RNA, and pyrimidines (3. The
usage - hese ighly cytotoxic
chemical drugs has  probably lowered
the levels of SA  through its nepative
elfect on the mitotic activity of tumor
celis. This will nonnally atTect the
amount of SA produced nd hed vy
the cell. In patients with dilterent kinds
of malignant wmors, it was reporied
that TSA value might have utility in
detecting the  disease and following
paticnts on chemothwerapy treatinent(2).
The strong comrclation between  SA
levels and the period of chemotherapy
freatment

in  the present study supports a role for
TSA as a marker 10 the patient’s re-
sponse 10 the treatment in ALL.

Our results have also reveaded that the
levels of immunoglobulins (1pG, (gM
aid  IgA)  significantly decreased in
response w0 the gradually mercased
doses ol chemotherapy.  his esult s
in  accordance with the  previously
reporied inhibitory cilects  of
chemotherapy on 1he immune system.
It has been shown that patients under
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high doses of chemotherapy are more
susceplible 1o infectious discases than
those under maintenance treatment
stage(20), which reflects severe inhibi-
tion to the immune system.Ried et al.
have reported that the decrease in the
levels of immunoglobulins starts one
month afller the beginning of the remis-
sion induction stage as a result o treal-
ment  with  vineristine and  pridnis-
olone(21).

Other investigators have demonstrated
that the chemotherapy or radiotherapy,
or both, significantly reduce the
number of plasma cells, B-cells ,and T-
cells in the periphery as a resull to their
effects on the interleukins, especially
1L-2 (22).

Our results suggest a special and strong
correlation between IgA and the period
of treatment.

In conclusion, the clevated levels of se-
rum SA and immunoglobulins of the
patients  ith  LL upports he ole f
SA as biological marker for both the
disease and the humoral immune status
of untreated atients. ost
importantly, the decreased levels of
serum SA and immunoglobulins m our
chemotherapy-treated  patients  shows
the reliobility of SA levels in
monitoring patients on treatment.
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