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T-cell lymphoma is a rare disease in which T lymphocyte cells become cancerous. These
lymphomas account between 10 percent and 15 percent of all cases of Non-Hodgkin lymphoma
in the United States. Like the B-cell lymphomas, T-cell lymphomas are classified into two broad
categories: aggressive (fast-growing) or indolent (slow-growing) (1). The G1/S checkpoint of
the cell cycle is controlled by pRb protein, which functions in its hypophosphorylated form
as a negative regulator of growth. p27 (Kip1), a member of CIP/KIP family of cyclin inhibitory
proteins, participates in inhibition of forming complexes that allow pRb to phosphorylate and
lead the cell into mitosis (2). To analyze the impact of concordant expression of p27 and HTLV1 infection on a group of tissues with Non-Hodgkin’s lymphoma (NHL). Eighty formalin-fixed,
paraffin- embedded lymph node tissues were enrolled in this study; (40) biopsies from NonHodgkin’s lymphoma (NHL), and (40) lymph nodes with (unremarkable pathological changes)
as apparently healthy controls.. Detection of HTLV-1was done by ultra-sensitive version of
in situ hybridization method whereas immunohistochemistry detection system was used to
demonstrate the expression of P27 gene expression. The HBZ gene of HTLV-1positive –CISH
reaction was detected in (45%: 18 out of 40 cases) of Non-Hodgkin lymphoma tissues.No HTLV-1
positive – CISH reaction was detected in healthy lymph nodes tissues of the control group. The
differences between the percentages of HTLV-1 detection in NHL tissues and control groups were
statistically highly significant (P value = < 0.05). The positive P27-IHC reactions wase detected
in 42.5% (17 out of 40 cases) of Non-Hodgkin lymphoma cases. A strong positive correlation
was found between the detection, scores and intensity of p27marker. Significant expressions
of both p27markers as well as HTLV-1 genes in Non-Hodgkin’s lymphoma could indicate for
their possible roles both in lymph node pathogenesis and carcinogenesis.
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HTLV-1 is a complex retrovirus from
the family Retroviridae3.The virus particles are
110-140 nm in size and contain the approximately
9 kb positive stranded diploid RNA genome
with host cell tRNA needed for the initiation of
transcription4. HTLV-1 basic leucine zipper factor
* To whom all correspondence should be addressed.

(HBZ) is a unique 209 amino acid, 31 kDa protein
encoded on the antisense strand that overlaps with
the ORF for p12, p30 and p13. Similar to p30, it
appears that HBZ acts antagonistically to Tax. It
contains three main motifs, a nuclear localization
motif, an N-terminus activation domain, and a
C-terminus leucine zipper motif, which assist in
the protein’s functions as a transcription factor5. It
is expressed as three mRNA products, with a major
spliced variant (sHBz) being the most dominantly
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expressed6. HBZ anti-Tax activity occurs mainly
through indirect DNA binding. One method
that it accomplishes this is through inhibition
of the recruitment of CBP/p300 by Tax for viral
transcription7.
Non-Hodgkin’s lymphoma (NHL) is more
common in middle or elderly people. It can occur
in lymph node and other organs that contain lymph
tissue. This cancer may be located in one place
in the body, but often located in multiple areas
throughout the body8. This is because cancerous
(malignant), lymphocyte often circulates through
the body just like normal lymphocyte. NonHodgkin’s lymphoma can be either B- lymphoma
or T-lymphoma depending on which type of
lymphocyte become cancerous9. There are 40
different types of NHL. Some types of NHL grow
very quickly; other types grow slowly10.
Most of NHLs (80-85%) are of B- cell
origin, while (15-20%) being T-cell lymphomas11.
NHL represent a clonal tumor of mature and
immature B and T cells or natural killer (NK) cells
at various stages of differentiation and can arise in
nodal and extra nodal sites12.
Cyclin-dependent kinase inhibitor 1B
(p27Kip1) is an enzyme inhibitor that in humans is
encoded by the CDKN1B gene. It is often referred
to as a cell cycle inhibitor protein because its major
function is to stop or slow down the cell division
cycle13.
The p27Kip1 gene has a DNA sequence
similar to other members of the “Cip/Kip”
family which include the p21Cip1/Waf1 and
p57Kip2 genes 14. P27 cis-regulatory element is
114 nucleotides in length and is located at the
very 5' end of the 5’UTR of the p27 mRNA. It
contains a small open reading frame (ORF) of
29 amino acids which is preceded by and overlaps
with a G/C-rich hairpin domain. This hairpin
domain is predicted to form multiple stable
stem loops with similar free energy. Both the
open reading frame and the stem loop elements
contribute to cell cycle-regulated translation of the
p27 mRNA 15.
Low expression of p27 kip1 protein is
associated with excessive cell proliferation and
has been linked to many types of human tumors,
including lymphoma16, 17. Ferreri et al.,18 was
reported that the activity of p27 in lymphoma by
inhibiting the formation of cyclin E–CDK2 and/
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or cyclin D1–CDK4 complexes, thus blocking
progression from G1 to S phase of the cell cycle.
Also, Møller et al., 19 was analyzed
the correlation between cyclin D3 expression
and high expression of p27 Kip1 in the subset of
aggressive and very aggressive lymphomas with a
proliferation rate exceeding 50%. However, Sáez
et al.,20 and Decker et al.,21 found an abnormally
high expression of p27KIP1 in NHL.
This study was done to unravel the rate
as well as impact of either HTLV-1 or P27KIP1
in a group of Iraqi patients with Non-Hodgkin’s
lymphoma.
MATERIALS AND METHODS
The study was designed as a retrospective
control cases one. It has recruited 80 selected
formalin fixed, paraffin embedded lymph node
tissue blocks were obtained, among them40 tissue
biopsies from Non-Hodgkin’s lymphoma with
different grades as well as40 lymph nodes with
(unremarkable pathological changes) as apparently
healthy controls. The diagnosis of these tissue
blocks were based on their accompanied records. A
consultant pathologist reexamined all these cases to
further confirmation of their diagnosis. One section
was mounted on ordinary glass slide and stained
with hematoxyline and eosin, while other slides
were mounted on charged slide to be used for ISH
as well as IHC.
The detection of HTLV-1 by CISH kit
(Zyto Vision GmbH. Fischkai, Bremerhaven.
Germany) was performed on 4µm - paraffin
embedded tissue sections.The sequence of
oligonucleotides for HBZ- HTLV-1 used in this
study was 5¯-CCA TCA ATC CCC AAC TCC
TG-3¯ (nucleotide positions 645–664) 22. The
synthesized DNA probe was made to order by
Bio-Synthesis (Lewisville, TX, USA).
For the In Situ Hybridization procedure,
the slides were de-paraffinized and then treated
by the standard methods of rehydration according
to the details of processes for performing CISH
reaction and then the probe was applied according
the instructions of the manufacturing company
(Zyto Vision GmbH. Fischkai, Bremerhaven.
Germany).Then application of pepsin solution to
the tissue section, immersion of slides in distilled
water, air drying the sections, denaturation of the
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slides on hot plate, adding the 20 µl of cDNA probe.
After that probe and target DNA were denaturized
by placing in pre-warmed oven at 75°C for 8-10
minutes, slides were transferred to a pre-warmed
humid hybridization chamber and incubated at
37°C for overnight. At the next day, slides were
soaked in pre-warmed protein block at 37°C and
remain in the buffer for 3 minutes. Then application
of AP-Streptavidin to the slides and incubate for 30
min at 37°C in a humidity chamber. Then washed
in wash buffer TBS and then twice times for 1 min
in distilled water and application of 5-bromo3chloro3-indoly/phosphate/nitro blue tertrazolium
substrate- chromogen solution NBT/BCIP and
incubated for 40 min at 37°C in humidity chamber.
Slides were incubated at 37°C for 30 minutes or
until color development was developed completed.
Color development was monitored by viewing the
slides under the microscope. A dark blue colored
precipitate forms in positive cells. Then the slides
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were counter stained by immersion in Nuclear Fast
Red stain for 30 seconds, then washing process was
followed by immersion the slides for 1 minute in
distilled water. After that sections were dehydrated
by ethyl alcohol, cleared by xylene, then mounted
with permanent mounting medium (DPX). Then
final evaluation was done by light microscope.
Immunohistochemistry / Detection system
(Abcam. England) was used to demonstrate the p27
gene expression (protein) in cells using a specific
monoclonal antibodies, i.e. Primary antibody
for that specific epitope which binds to nuclear
targeted protein .The bound primary antibody
is then detected by secondary antibody which
contains specific label peroxidase labeled polymer
conjugated to goat anti mouse immunoglobulin.
The substrate is DAB in chromogen solution
produced a positive reaction resulting in a browncolor precipitate at the antigen site in these tissues.

Table 1. Distribution of Study Groups According to the Mean and Range of Their Age (Years)
Studied
No
Mean
Std.
Std.
Range		
groups		
Age / Year
Deviation
Error
Min.
Max.
						
A.H. Control
40
38.70
22.519
3.561
3
80
NHL
40
46.20
22.067
3.489
6
80
Total
120						

ANOVA
test(P-value)
P1=0.225 NS

* Mini: Minimum, Maxi: Maximum
Table 2. Statistical Analysis for theDistribution of Age Strata
According to the Histopathological Diagnosis of Studied Groups
Age groups /Year		
Groups
		
A.H. Control
NHL
				
≤20
21 – 40
(P>0.05)
41 – 60
61 – 80
Total

No.
%
No.

10%
25.0%
12%

5
12.5%
1

%
No.
%
No.
%
No.
%

30.0%
10%
25.0%
8%
20.0%
40%
100.0%

30.0%
11
27.5%
12
30.0%
40
100.0%

Pearson ChiSquare(P-value)
P=0.348
Non sign.
2

* Non-Significant differences using Pearson Chi- square test at P>0.05 level
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Chi –square test was used to detect the
significance between variables of our study. All
the statistical analysis was done by SPSS program
(Version– 19) &P value was considered significant
when p <0.05.
RESULTS
Distribution of Patients with Hodgkin and NonHodgkin Lymphoma According to Their Age
The archival specimens collected in this
study were related to Non-Hodgkin lymphoma
patients whom ages was ranged from three years
to eighty years. The mean age of the patients with
Non-Hodgkin lymphoma (46.20±22.067years)
was highest than the mean age of the apparently
healthy control (AHC) was (38.70± 22.519) years.
However, there was no significant difference

between NHL and AHC in age distribution
Table (1).
In Non-Hodgkin lymphoma, the most
commonly affected age stratum in both 21–40
and 61-80 years were constituted (30.0%:12) for
each group,followed by the age stratum of 41-60
years (27.5%:11) and lastly the lowest affected
group of Non-Hodgkin lymphoma was those in the
age stratum < 20 years (12.5%:5) .The statistical
analysis shows non-significant differences
(P>0.05) among age strata distribution of those
studied groups as shown in the Table (2).
Distribution of the Patients with Non-Hodgkin
Lymphoma According to Their Gender
Regarding the patients whom suffering
from Non-Hodgkin lymphoma, the percentage of
males (57.5%: 23) was higher than the percentage
of female (42.5%: 17).The male/female ratios

Table 3. Distribution of Study Groups According to Their Gender.
Gender		
Studies Groups
		
A.H. Control
NHL
				
Male
Female
Total

No.
%
No.
%
No.
%

23
57.5%
17
42.5%
40
100.0%

23
57.5%
17
42.5%
40
100.0%

Pearson ChiSquare(P-value)

P=1.00
Non sign.
(P>0.05)

* Non-Significant differences using Pearson Chi- square test at P>0.05
level.

Table 4. Statistical Analysis for the Distribution of
Lymphoma Group According to Their Grade

Fig. 1. Distirbution of HTLV-1 Assosiated with NonHodgkin Lymphoma
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Grade		 Studied groups
		
NHL
value)
I
No.
15
%
37.5%
II
No.
15
%
37.5%
III
No.
10
%
25.0%
Total
No.
40
%
100.0%

Pearson ChiSquare(PP=0.899
Non sign.
(P>0.05)

* Non-Significant differences using Pearson Chi- square
test at P>0.05 level.
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of the patients with Non- Hodgkin lymphoma
were 1.35:1.The statistical analysis showed nonsignificant difference (P>0.05) between lymphoma
patients and control groups according to gender
Table (3).
Grading of Lymphoma Group Cases
In this study, athe highest percentage
and number of Non-Hodgkin lymphoma patients
was seen in grade I and grade II (37.5%:15)
and the lowest was in grade III (25%:10).The
results revealed non-significant differences at
(P>0.05) between Non-Hodgkin lymphomas
grades shown in the Table (4).
Human T Lymphotropic Virus Type-1 (HTLV-1)Associated Lymphoma by In Situ Hybridization
Technique (ISH)
The DNAof HTLV-1 was detected in
tissue blocks of lymphoma patients.Wide spectrum
HTLV-1 was detected using digoxigenin- labeled
probes in a morphological preserved tissue sections
of Non-Hodgkin lymphoma. The signals of CISH
were detected as bright blue discoloration with
blue stain and counter stained with nuclear red
solution in referring to HTLV-1 at the sites of
complementary sequences.
The magnitude of expression of each
tested markers was measured in 2 different systems
Table 5. Statistical Analysis for HTLV-1 Assosiated
with Non-Hodgkin Lymphoma Using CISH Technique

HTLV-1

NHL
(n=40)

%

P-value

Negative
Positive

22
18

55%
45%

Z test P=0.636
Non sign. (P>0.05)

Table 6. Distribution of HTLV-1 Signal Scoring
Associated with Non-Hodgkin lymphoma
by Using ISH Technique
		
Non-Hodgkin
HTLV-1
lymphoma (no.=40)
Signal scoring		
Negative		
Positive		
Scoring
I
II
III

No.
22
18
6
5
7

%
55
45
15
12.5
17.5

P-value
c2 test P=0.00
Highly sign.
(P<0.01)
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of evaluations. The first one is using a scoring
system with ordered categories ranging from 1 to
4 for a positive stain [negative, low (+1), moderate
(+2), high (+3)].The second system signal intensity
measure with 2 categories (no stain and orderedgrades of staining or signaling).
HTLV-1 associated with apparently healthy
lymph node control tissues using wide spectrum
DNA-CISH detection
In this study, the apparently healthy lymph
node control tissues were tested by using wide
spectrum HTLV-1-DNA-CISH detection. All cases
were negative; therefore they are excluded from the
statistical analysis.
Results of HTLV-1in Patients with Non-Hodgkin
Lymphoma
Fig. (1) shows the positive results of
HTLV-1-CISH detection, where 45% (18 of total
40) showed positive signals, while, 55% negative
signals which represented 22 out of 40 cases in this
group.
In this study the results showed as in Table
(5) that the HTLV-1associated with Non-Hodgkin
lymphoma was non significant at 5 percent level
(P>0.05).
Positive HTLV-1 DNA- CISH Signal Scoring
The highest percentage of HTLV-1 score
signaling (17.5%:7 out of 18 ) was found in
the high score (score III),whereas (15%:6out of
18 ) and (12.5%:5out of 18 ) were found within
low (score I) and scores moderate ( score II),
respectively. In this study the results showed
that the HTLV-1associated with Non-Hodgkin
lymphomawas highly significant at 1 percent level
(P<0.01). Table (6) & Fig. (2).

Table 7. Distribution of HTLV-1Signal Intensity
Associated with Non-Hodgkin Lymphoma by Using
CISH Technique
		
Non-Hodgkin
HTLV-1
lymphoma (no.=40)
Signal scoring		
Negative		
Positive		
Scoring
I
II
III

No.
22
18
1
4
13

%
55
45
2.5
10
32.5

P-value
c2 test P=0.00
Highly sign.
(P<0.01)
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Distribution of Signal Intensity of CISH
for Detection of Wide Spectrum HTLV-1DNA in
Non-Hodgkin Lymphoma Cases.
Table (7) show the positive results of
HTLV-1 -DNA /CISH detection where 45% (18 out
of 40 cases) from Non-Hodgkin lymphoma group
showed positive signals included 32.5% (13 out of
18 cases) with strong signal intensity (III), followed
by 10 % (4 out of 18 cases) with moderate signal
intensity (II), and 2.5% (1 out of 18 cases) with
weak signal intensity (I) (Fig.2). Statistically, there
was highly significant difference found among
them (P<0.01)
The Results of Evaluation of CyclinDependent Kinase Inhibitors p27 KIP1in NonHodgkin lymphoma:

The Results of P27- Protein Expression
in the Apparently Healthy Lymph Node Control
Tissues.
I n t h i s s t u d y, t h e r e s u l t s o f
immunohistochemistry staining of P27protein
using biotinylated anti- p27protein- antibodies in
the apparently healthy lymph node control tissues
showed no signal was expressed to all cases;
therefore they are excluded from the statistical
analysis.
The Results of P27- Protein Expression
in Non-Hodgkin Lymphoma.
Immunohistochemistry for P27 protein
was detected as brownish discoloration at nuclear
localization (Figure 3).
Results of P27- IHC Signal Scoring
P27 protein was detected by IHC test

Fig. 2. In Situ Hybridization (ISH) for Generic HTLV-1 Deduction Infiltrative Lymphoma Cancers Using DigoxigeninLabeled HTLV-1 Probes ;Stained with (Blue)and Counter Stained by Nuclear Fast Red (Red).A)-NHL with Positive
HTLV-1 -CISH Reaction with High Score and Strong Signal Intensity (40X). B) - NHL with Negative HTLV-1–CISH
Reactions. (40X)
Table 8. Frequency Distribution of
Immunohistochemistry Results of P27 Protein
According to the Signal Scoring

Table 9. Frequency Distribution of
Immunohistochemistry Results of P27 Protein
According to the Signal Intensity

		
Non-Hodgkin lymphoma
P27
(no.=40)
P-value

		Non-Hodgkin lymphoma
HTLV-1
(no.=40) P-value

Signal scoring		
Negative		
Positive		
Scoring
I
II
III

Signal scoring		
Negative		
Positive		
Scoring
I
II
III

No.
23
17
12
5
0/17

%
57.5
42.5
30.0
12.5
0.00

c2 test P=0.00
Highly sign.
(P<0.01)
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No.
23
17
4
13
0/17

%
57.5
42.5
10.0
32.5
0.00

c2 test P=0.00
Highly sign.
(P<0.01)
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in 42.5% (17out of 40 cases) of Non-Hodgkin
lymphoma, while no signal was expressed
in (57.5%:23out of 40). In the non-Hodgkin
lymphoma group, 30 % (12 out of 17 cases) have
low score (score I) whereas, 12.5% (5 out of 17
cases) have moderate score (score II).Statistically,
highly significant differences between negative,
low and moderate scoring casesat 1 percent level
(P<0.01) Table (8)
Results of P27- IHC Signal Intensity
Among (40) Non-Hodgkin lymphoma,
only 17 cases (42.5%) showed positive P27 –
IHC reactions. A percentage of 32.5% (13 cases
out of 17 ) of P27 –IHC test in a Non-Hodgkin
lymphomagroup was found to have moderate signal
intensity while weak signals intensity constituted
10% (4 out of 17) Fig. (3).statistically, highly
significant differences between negative, weak and
moderate intensity casesat 1 percent level (P<0.01)
Table 10. Spearman’s rho Statistical Testing
to Evaluate the Intensity of Studied Molecular
Markers in Relation with HTLV-1 infections in
Non-Hodgkin lymphoma
Spearman’s rho
		
HTLV-1
P27

r.
P-value
r.
P-value

Age groups Grade
/Year
.013
.937
-.054
.742

.211
.191
.110
.501

HTLV-1

-.052
.748
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in Non-Hodgkin lymphoma group as shown in
Table (9).
Correlations between Intensities of Studied
Markers (Wide Spectrum HTLV-1 and P27) in
Patients with Non-Hodgkin Lymphoma
HTLV-1
There are no significant correlations
between the intensity of HTLV-1 and p27 Table
(10).
DISCUSSION
In Non-Hodgkin lymphoma, the mean age
of patients was (46.20±22.067years) and the most
commonly affected age stratum in both 21– 40
and 61– 80 years were constituted (30.0%:12) for
each group, followed by the age stratum of 4160years (27.5%:11) and lastly the lowest affected
group of Non-Hodgkin lymphoma was those in
the age stratum < 20 years (12.5%:5) Table (1) and
Table (2). Moreover, our result in Non-Hodgkin
lymphoma, was closely comparable to an Iraqi
study done by Ridha (23) who found that the mean
age of their NHL patients was (39.70) years. Also
this study was in agreement with Jordanian study
done by Al-masri et al., (24) who found that the
median age of their NHL patients was 43.5 years.
Also, It is consistent with Pakistanian studies done
by Lal et al.,(25) and Naz et al.,(26) who found the
median age of their NHL patients was (48.0±13.3)
years and (42.5) years, respectively.

Fig. 3. Infiltrative Lymphoma Cancers Showing the Results of Immunohistochemistry Staining of p27 Protein
Using Biotinylated Anti- p27 Protein- Antibodies, Stained by DAB-Chromogen (Brown) and Counter Stained by
Mayer,s Hematoxylin (Blue). A) - NHL with Positive p27 -IHC Reaction (40X). B) - NHL with Negative p27 -IHC
Reactions. (40X)
J PURE APPL MICROBIO, 11(3), SEPTEMBER 2017.
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Most people with Non-Hodgkin
lymphoma are older than 60 (27, 28).These
differences in age groups could be contributed to
the differences in environmental and geographical
risk factors affecting each study groups making
NHL affecting relatively middle age group in Iraq
and neighboring countries.
The ratio of male to female patients with
Non- Hodgkin lymphoma was 1.35:1 Table (3).
The results of the current study are in concurrence
with the results of most other studies. Hussein et
al., (29) was found that NHL is more common in
male (70%) than female (30%). Moreover, Smith
et al., (30) who found in NHL that the affected men
were more than their counter part women.Also,
Boffetta, (31), was found that the NHL is the 8th
most commonly diagnosed cancer in men and the
11th in women.
Lymphoma and infections in males
higher than females suggests that the well known
differences in immunity may be responsible for this
dichotomy. Besides immune surveillance, genome
surveillance mechanisms also differ in efficiency
between males and females. Other obvious
differences include hormonal ones and the number
of X chromosomes.Also the difference might be
due to the peculiar characteristics of the referral
centers, smaller case numbers, or geographic
distribution.
The highest percentage and number of
Non-Hodgkin lymphoma patients was seen in grade
I and grade II (37.5%:15) for each and the lowest
was found in grade III (25%:10).The present study
is mostly concurring with study made by Laurini
et al., (32).The distribution of low-grade of NHL
was (47.1%) in Central and South America and
high-grade of NHL North America was (37.5%).
However ,in the same study were little differences
in high-grade of NHL (52.9%) in Central and South
America and in low grade of NHL (62.5%) in North
America.In addition ,the results of our study is
generally consent with Villuendas et al., (33) who
revealed that the ratio of garde I, grade II and
grade III in NHL were 26.7%, 26.9% and 46.4%
,respectively.In addition, the patients often present
themselves to the medical care system at much
later stages of the diseases where the low grade
lymphomas have evolved into secondary type of
high grade once. For a more precise understanding
of this phenomenon, it is necessary to examine the
J PURE APPL MICROBIO, 11(3), SEPTEMBER 2017.

etiology and the epidemiology of the lymphomas in
Iraq as well as Iran because there is the possibility
that higher grade lymphomas are of the primary
type and some important factors may be involved in
high occurrences that is a subject that need further
investigation, since there has been little research
done in this area (34).In my opinion this could
be contributed to the heterogeneity ,risk factors
(exposure to certain chemicals and drugs,radiation
exposure, a weakened immune system, Race,
ethnicity, and geography) and small samples size.
The positive results of HTLV-1-CISH
detection, where 45% showed positive signals,
while, 55% negative signals which represented 31
out of 40 cases in this group.Also, as in negative
results of HTLV-1-DNA in NHL are probably
related to the absence of HTLV-1-DNA in these
biopsies or could be related its presence in the cells
at different regions of that tissue. The presence
of different type of HTLV-1 other than these type
used in this study is another possibility.The HTLV1-seropositive cases of Non-Hodgkin lymphoma
in this study may predominantly constitute with
the results obtained by Adedayo and Shehu, (35)
who revealed that was a significant association
between HTLV-1 seropositivity and Non-Hodgkin
lymphoma, as 44.4% of positive cases. The present
study also in a broad harmony with study done
by Manns et al., (36), they revealed that overall
patients with NHL were 10 times more likely than
were controls to be seropositive for HTLV-I in
Jamaica, Trinidad and Tobago. They found that the
association between NHL and HTLV-I was greatest
for T-cell lymphomas. Panelatti (37), was found
that the serological test was positive for HTLV-1
antibodies in NHL patient.In addition, Birckhead
et al., (38) who found that a close relation between
HTLV-1 and lymphoma. While, Miyagi et al., (39)
who found that the ratio of positive cases in NHL
with HTLV-1 was 26.1%. While, Hatano et al., (40)
found19.35% of NHL had HTLV-1 proviral DNA.
Whereas, the difference between these
studies and recent study regarding the ratio of
HTLV-1 with NHL may be related to the peculiar
characteristics of the referral centers, smaller case
numbers, or geographic distribution enrolled in
these studies.In the other hand, The molecular
conducted by Gualco et al.,(41) for proviral HTLV1DNA using Tax gene amplification was negative
in all cases of NHL patients.While, in the present
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study for proviral HTLV-1DNA using HBZgene.
Viruses are seldom complete carcinogenesis and
are essential but not sufficient factors even in
those with viral carcinogenesis such as HPV, EBV,
HTLV-1 related carcinogenesis (42).In this respect,
we believe the detected HTLV-1is thought to have
a synergistic effect in the pathogenesis of NHL
along with many other etiological factors such as
chemical , radiations ,and genetic factors.
Previous studies have shown that a subset
of aggressive and very aggressive lymphomas with
high p27Kip1 expression exceeding (50%) (43).
In the current study, the P27 protein was
detected by IHC test in 42.5%of Non-Hodgkin
lymphoma, while no signal was expressed in 57.5%
Table (8).
Wang et al., (44) was revealed that the
low expression of p27kip1 protein is associated with
excessive cell proliferation and has been linked to
many types of human tumors; including lymphoma.
p27KIP1 staining was found most frequently in a low
to intermediate proportion of the tumoural cells.
The P27protien positive cases of
Non-Hodgkin lymphoma in this study may
predominantly constitute with the results obtained
by Møller et al., (45) and Li et al., (46) were found
43% and 51.9% of p27 positive cases of NHL,
respectively.
However, there are no significant
correlations among HTLV-1 and P27 in NHL
(P-value > 0.05). In my opinion this could be
contributed to the heterogeneity, geographic
distribution and small samples size.
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