NAL Platelets Accumulation In TheLiver : A novel M echanism
Vol. 22No.2 July 2018 Yasser Abo Daif Mohamed

Platelets Accumulation In TheLiver : A novel M echanism Of

Thrombocytopenia In Chronic Hepatic C Patients
Ghada M. Galal*, Mahmoud Saif Al-ISam Abd Al Fattah *, Zeinab
Hamdi Al-

Badawi Ahmed **and Y asser Abo Daif M ohamed*
*Tropical Medicine, and Gastroenterology Department, Faculty of Medicine,
Sohag University.
** Pathology Department, Faculty of Medicine, Sohag University.

ABSTRACT

Background and aim: Thrombocytopenia is a common complication of chronic liver diseases
and is due to various causes.The effect of thrombocytopenia on liver damage and the exact
mechanisms that lead to thrombocytopenia in chronic liver disease and cirrhosis are till unclear.
As Platelets Derived Growth Factor 3 (PDGF-B) is released from platelets (PLTs) upon activation.
Wetried to identify PLTs and PDGFR- 3 in the liver to shed some light on the pathophysiology of
thrombocytopeniaand liver fibrosisin chronic hepatic C patients.

Patients and Methods: Analytical cross-sectional study was conducted on fifty patients with
proven chronic hepatitis C. All patients were referred to Tropical Medicine and Gastroenterol ogy
Department, Sohag University Hospital. Patients were categorized into two groups. Group 1
includes patients with PLT count less than 150000/uL (thrombocytopenia). Group 2 includes
patients with normal PLT count (150000-450000/uL). All patients were subjected to full history
taking, complete clinical examination, complete blood count, liver function tests. Liver biopsy was
obtained for histologica staging and grading. Immunohistochemica study of PLTs and PDGFR- f3
were done using monoclonal antibodies against PLT's surface marker CD41 and PDGFR- 8.
Results: The included patients were 80 % males and 20 % females. Their mean age was 44.42+
11.17 years. The mean average weighted score (AWS) of Imunohisto-chemical expression of
CD41was significantly higher in thrombocytopenic group compared to normal PLTS group
(5.8+£2.86 vs 3.43+3.03; P<0.001). There was a significant negative correlation between CD41
expression and peripheral PLT count (r=-0.4; P=0.007). PDGFR- 3 expression was significantly
stronger in thrombocytopenic patients than patients with norma PLT count (6.9+3.6 vs 5.27+3.92;
P=0.001). It showed also a significant negative correlation with peripheral PLT count (r=-0.34,
P=0.045). Both CD41 and PDGFR- 3 expression were significantly elevated in patients with
advanced stage of fibrosis than in those

with earlier stages (7.26+5.23 vs 5.88+3.24; P=0.04 & 9.2+2.7 vs 6.7+3.6; P<0.01 respectively).
Conclusion: The accumulation of PLTs in the liver in patients with chronic hepatitis C may be
involved in thrombocytopenia and liver fibross.

Keywords: chronic hepatitis C, thrombocytopenia, CD41, PDGFR- B.

I ntroduction

Egypt has the highest Hepatitis C virus the advanced stages when the PLTs
prevalence in the world ®. Among the number  falls  below  50000/pl
hematological derangement in chronic ® Thrombocytopenia is associated with
hepatitis C the decrease of PLTs number a poorer prognosis, and it frequently
seems to be the most common . prevents patients from receiving crucia
Thrombocytopenia has negative impact interventions such as medications, as
on the evolution ofthe disease, mainly in well asinvasive diagnostic or therapeutic
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procedures . Blood PLTs, besides
haemostatic properties, have the features
of inflammatory cells ©. There are many
reports presenting multipotential
properties of blood PLTs, such as
angiogenesis ©, wound healing ), liver
(rggenerati on ®, and metastasis in cancer
In acute viral hepatitis, PLTs mediate
cytotoxic T lymphocyte-induced liver
damage “9. After virus infection, PLTs
are recruited to the liver, delaying virus
elimination and increasing
Hnl)munopathologi cal liver cell damage

Thrombocytopenia is a marked feature
of chronic liver disease and cirrhosis, it
occurs in 64-76% of patients with
cirrhosis and/ or fibrosis, compared with
6% of non-cirrhotic patients with chronic
liver disease *2,

The clinica relevance of
thrombocytopenia is determined partly
by the low PLT count and partly by
abnormal haemostasis or  PLT
dysfunction, al of which impact patient
management and clinical outcome. For
example, severe thrombocytopenia is
associated with life-threatening
complications that occur in end-stage
liver disease 9,

The pathophysiology of
thrombocytopenia in patients with HCV -
related chronic liver disease is not
completely understood. However, it is
universally agreed that multiple
pathogenetic mechanisms that
arecomplementary and often act in
concert are involved 9.

According to previous reports assessing
the feasibility of PLTscintigraphy, an
accumulation of PLTs in the liver was
observed in patients presenting with
thrombocytopenia *°19.

Based on these findings,
thrombocytopenia with chronic hepatitis

314

and cirrhosis may be caused by
hypersplenism, as well as by the capture
of PLTs by the liver. However, the PLT
kinetics of patients with chronic liver
disease is not well characterized. PDGF
3 is a potent mitogen that stimulates
proliferation  and migration  of
mesenchymal cells @) The
overexpression of PDGF and PDGFR in
livers of an experimental injury model
was previously reported ®©.

Therefore, the am of the present study is
to. l-Investigate the relationship
between intrahepatic PLTs and
thrombocytopenia in chronic hepatitis C
patients.

2- Study the relationship between
intrahepatic  expressions of CD41,
PDGFR B and liver fibrosis in these
patients.

Patientsand M ethods:

efore starting, the study protocol was
approved by the Ethics Review
Committee of Sohag Faculty of
Medicine and a written informed consent
was obtained from all patients before
inclusion in the study. The aim of the
research and procedures that were used
were explained briefly to the patients to
get hissher confidence and cooperation.
Patients were informed that analysis and
interpretation of data were restricted to
scientific purpose only.

Analytical cross-sectional study was
conducted fifty patients with proven
chronic HCV infection referred to
Tropica Medicine and Gastroenterology
Department, Sohag University Hospital.
Patients were categorized into two
groups.

Group 1(10 patients) with PLT count
less than 150x10°*/uL
(thrombocytopenia).

Group 2(40 patients) with normal PLT
count (150x10°-450x10%/L).
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The inclusion criteria were proven
chronic hepatitis C patients by positive
HCV Ab and HCV RNA > 6 months,
and compensated liver disease. Whereas
the exclusion criteria were, patients who
received or are receiving any anti-HCV
treatment, patient with liver cirrhosis or
coagulopathy, (patients whose PLT
count less than 100x10% /ul, patients
whose prothrombin time was more than
three seconds over the control), co-
infection with hepatitis B virus, patients
with autoimmune liver disease, alcoholic
liver disease, drug induced liver disease,
Wilson's disease, haemochromatosis,
and hepatocellular carcinoma, and
patients with chronic medical problems
as cardiac and chronic renal failure.

All patients were subjected to: full
history taking, full clinical examination,
blood samples were obtained for
complete blood count, and liver function
tests (Alanine transaminase, Aspartate
transaminase, Serum abumin, Bilirubin,
Prothrombin time and concentration).
Abdominal ultrasound examination was
done for evaluation of liver (size
surface, echogenecity, focal lesions and
portal vein diameter), splenic size and
the presence of any collaterals.

Liver biopsy was obtained from al

patients for histopathologica and
immunohistochemical  analysis. Al
specimens were stained with

hematoxylin and eosin and examined
under alight microscopy.

The histological liver damage of these
specimens was evaluated for fibrosis and
inflammation, regarding the severity of
fibrosis was classified according to
Scheuer et al., * into:-Stage 0: No
fibrosis, Stage 1. mild (portal fibrosis),
Stage 2: moderate (periportal fibrosis),
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Stage 3: severe (bridging fibrosis with
lobular distortion), Stage

4. cirrhosis. The inflammatory activity
(grade of disease activity) was classified
into:-Grade 0: No inflammation, Grade
1: Minimal inflammation, Grade 2: Mild
inflammation, Grade 3: Moderate
inflammation and Grade 4: Severe
inflammation.

Patients were then recategorized into two
groups according to the histological
stages of chronic hepatitis C as follows,
group 1 includes 40 patients in stages O,
1, and 2, whereas group 2 includes 10
patients in stage 3.

Immunohistochemical study of
Monoclonal antibodies were used
against CD41 in hepatocyte area as a
marker of PLTs and PDGFR- f by
perisinusoidal mesenchymal cells as a
marker of fibrosis using staining kit
(Catadlogue # AEXO080-IFU, ScyTek
Laboratories).  The intensity  of
expression of each marker was presented
by calculation of the average weighted
score (AWS) on a (0-12 scae).
Statistical analysis: data were anayzed
using Statistical Package for Social
Sciences (IBM SPSS) software package
version 20. Data were expressed as mean
+ standard deviation (SD) for continuous
variables. Comparison of mean in 2
groups was carried by Sudent's t- test.
Categorical variables were expressed as
frequency and percentage and the
comparison between these variables was
carried out using Chi-square (x°) test.
Pearson's correlation was used to study
the correlation. The level P<0.05 was
considered the cut-off value for
significance.  Presentation of the
collected data in tables and figures was
carried out.
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Results

Table (1) shows a comparison between the HCV patients groups, Gl (thrombocytopenic
group) and G Il (Norma PLTs group) regarding some demographic parameters. No
statistically significant difference regarding age, gender, and residence (P>0.05) was
observed.

Table (2) illustrates comparison between the HCV patients Gl (thrombocytopenia group)
and G Il (Normal PLTs group) regarding some liver functions tests. Mean ALT, AST and
Total Bilirubin were significantly higher in group | compared to group Il (P<0.05). On the
other hand, mean serum albumin was significantly lower in group | compared to group |1
(P<0.05). Table (2) and figure (1) show that the mean AWS of CD41 and PDGFR- 3 were
significantly higher in group | compared to group Il (P<0.001 for each).

Table (3) clarifies that the mean peripheral PLTs number was non significantly lower in
advanced stage (3) of fibrosis than earlier stages (0-1-2) (280+100.88 vs 237.2+133.83;
P=0.23). The same table clarifies that the mean AWS of immunohistochemical expression
of CD41 was significantly elevated in patients with stage (3) fibrosis than patients with
lower stages (7.26+£3.53 vs 5.88+3.24; P<0.01). Similarly, we found that the mean AWS
of immunohistochemical expression of PDGFR- 3 was significantly higher in stage (3)
fibrosis than lower stages (9.2+2.7 vs

6.7+3.6; P=0.04)

Figure (2) reveals a significant negative correlation between AWS CD 41 in hepatocyte
area and PLTs number among HCV patients (r= - 0.41, P=0.007).

Figure (3) reveals a significant negative correlation between AWS PDGFR-  in fibrous
septa extending from portal area and PLTs number among HCV patients (r= -0.34,
P=0.045).

Table (1): Comparison between the 2 studied groups regarding some parameters
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Parameters: Group | Group 11 P-value
N=10 N=40
Age (years) 48.1+5.8 34.5+12.02 0.248
Gender (M/F) 713 33/7 0.314
Residence (Rural/Urban) 713 30/10 0.515
Table (2): Comparison of liver functions tests between the 2 studied groups of patients.
Parameters: Group | Group Il P-value
N=10 N=40
ALT (IUL) 95.1+55.76 48.48+29.86 <0.001
AST (IU/L) 91.93+47.9 56.7+34.2 0.01
PT(Sec) 13.2+1.06 12.57+0.94 0.072
TBL(mg/dL) 1.25£0.37 1.06+0.34 0.045
Albumin(g/dl) 3.6+0.71 4.49+0.7 <0.001
CcD41 5.8+2.86 3.43+3.03 <0.001
PDGFR- B 6.9+3.6 5.27+3.92 <0.001
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Significant P values arein Bold.

CD41 and PDGFR-8 among PLTsgroups

5 CD41

PAGGFR- §

Group | (Thrombocytopenic group) Group |1 (Normal PL Tsgroup)

Fig (1): Comparison of Immunohistochemical expression of CD41 and PDGFR 3 among
PLTs groups.

Table (3): PLTs count, AWs of immunohistochemica expression of CD41, and PDGFR
in different stages of chronic hepatitis.

Stages (0-1-2) Stage (3)
P-value
N=40 N=10

PLT count 280+100.88 237.2+133.83 0.023

CD41 5.88+3.24 7.26+3.53 <0.01
PDGFR- B 6.7+3.6 9.2+2.7 0.04

Significant P values arein Bold.
317
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Fig (2): Correlation between AWS of Imunohisto- chemical expression of CD41 in
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Figure (3): Correlation between AWS of Imunohistochemical expression of PDGFR- 3 in
fibroblastsin fibrous septa extending from portal areaand PLT count.

Discussion:

Thrombocytopenia is especialy common
in patients infected with HCV through a
variety of mechanisms, one of which is
direct bone marrow suppression. Patients
with HCV without splenomegaly show
depressed  platelet  production, and
production increases after successful
treatment of the infection ?. Furthermore,
Chronic HCV infection is associated with
a plethora of autoimmune disorders.
Approximately 38% of patients with HCV
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infection exhibit at least one immune-
mediated, extra hepatic manifestation
during the course of their disease. Patients
with chronic liver disease due to HCV
develop a thrombocytopenia that parallels
the severity of their disease and is
mirrored by increasing titers of Platelet-
éﬁgd&fd Immunoglobulin G (PAIgG)
Here, we studied whether the intrahepatic
PLTs accumulation could contribute to
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thrombocytopenia in  chronic HCV
patients. We examined the
immunohistochemical expression of PLTs
surface markers CD41 in the livers of
these patients.

Our findings of a significantly increased
immunohistochemical expression of CD41
in liver tissue of HCV patients with
thrombocytopenia than those with normal
PLTs count isin agreement with Kondo et
al. ® who reported an accumulation of
PLTs in the liver tissue of patients who
underwent hepatectomy for hepatocel lular
carcinoma (HCC) secondary to chronic
HCV. They measured the
immunohistochemical expression of CD41
in the non-cancerous areas in patients with
chronic hepatitis or cirrhosis where it
increased aong with an increase in
histological liver damage, athough the
blood PLTs count significantly decreased.

They reported that PLTs were
predominantly present in the sinusoidal
spaces of  periportal area  with

inflammation. Similarly, Yan et al. @

reported intra- hepatic PLTs accumulation
in patients with chronic hepatitis B using
monoclona Ab against CD61 PLTs
surface antigen.

Sata et al. ® used 111Indium-Labelled
PLT to clarify the mechanism of
thrombocytopenia observed in patients
with chronic hepatitis B treated with

interferon. They reported intrahepatic
PLTs accumulation in 50% of the studied
patients.

Starlinger et al. ® peformed an

immunohistochemical study for detection
of platelets markers (CD61) in the liver;
they described PLTs accumulation with in
the liver during the initial periods of liver
resection (During hepatectomy). They also
reported a decrease of PLT's count in the
with earlier stages of fibrosis. | keda et
al. ® reported significantly lower PLT
count in patients with advanced fibrosis
and showed that human PLTs contribute
to suppression of both HSC activation
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liver veins when compared to the portal
vein, indicating that PLTs adhere in the
hepatic vascul ature and remain in the liver.
Viral infections have been associated with
Immuno-Thrombocytopenic Purpura
(ITP), especialy HCV. Up to 30% of
patients with ITP without evidence of
advanced liver disease are seropositive for
HCV @, The rate of ITP among patients
infected with HCV is 30.2 per 100,000
person/year compared to 18.5 per 100,000
person/year for non-HCV-infected
individuals .

Liang e al. perfformed an
immunohistochemical study on spleens of
patients with ITP and they demonstrated
the presence of PLT antigen CD41 in the
germinal centers of foamy macrophages,
which may reflect the sites of immune
reaction and PLT destruction in immune
TP.

Recent studies highlighted that PLT
Desialylation (cleavage of terminal sialic
acids from the glycoconjugates on the
PLT's surface) leads to PLT clearance via
hepatocyte asialoglycoprotein receptors
(ASGPs). Over the past decades, PLT
desidylation has been shown to be
responsible for PLT clearance in many
contexts, such as destruction of chilled
PLTs @9 free radicals and infections
related thrombocytopenia ©* 32 and the
clearance of senescent PLTs .

Based on these findings, it would be
reasonable to consider intra hepatic PLTs
accumulation as one of the possible
mechanism of thrombocytopenia in
chronic HCV patients.

There is complex interaction between
PLTs and liver fibrosis, we found that
patients in stage (3) of fibrosis had non
significantly lower mean PLT count than
those8

and type | collagen production viacyclic
AMP signaling pathway in vitro. In
addition, platelet derived hepatocyte
growth factor (HGF) plays acritical role

(29)
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in suppression of type | coll

expression in cultured HSCs
Our findings of a significantly increased
expression of PDGFR - in liver tissues
of patients with advanced stage of
fibrosis than those with earlier stages is
in agreement with previous reports
%) They identified a dense of population
of cells expressing PDFR - in the
periporta area as myofibroblast like
cells. These cells which play a central
role in liver fibrosis and are believed to
be transformed from Ito cells ©? and
their proliferation is stimulated by PDGF
) When HSCs expressing PDGFR- 8
are present in the liver, the liver may be
(szlé)sceptibleto PDGFR contained in PLTs
Conclusion:

In conclusion, we have demonstrated
that the accumulation of PLTs in the
liver in patients with chronic hepatitis C
could be an important factor involved in
pathogenesis of thrombocytopenia in
these patients. Intra-hepatic PLTs may
also contribute to liver fibrosis through
the action of PDGF 3 on hepatic stellate
cells. Further studies of the biological
characteristics and function of these cells
will contribute to improving the
treatment of thrombocytopenia and liver
fibrosis.

Conflict of interest: The authors declare
that they have no conflict of interest.

References:

1. Lavanchy D (2012): Evolving
epidemiology of hepatitis C virus. Clin
Microbiol Infect 17:107-115.

2. Nagamine T, Ohtuka T, TakeharaK, Arai
T, Takagi H, Mori M (1996):
Thrombocytopenia  associated  with
hepatitis C vira infection. J Hepatol,
24:135-140.

3. Peck-Radosavljevic M. (2000):
Thrombocytopenia in liver disease.
Can JGastroenterol;14: 60-66.

en gene
35)

320

4. Hayashi H, Beppu T, Shirabe K (2014):
Management of thrombocytopenia due to
liver cirrhosiss a review. World J
Gastroenterol 20(10): 2595-2605.

5. Mannaioni PF, Di Bdlo MG, Masni E
(1997): Platelets and inflammation: role
of plaeet-derived growth  factor,
adheson molecules and histamine.
Inflamm Res 46:4-18.

6. Italiano JE Jr, Richardson JL, Patel-Hett
S, Battindli E, ZaslavskyA, Short S, et
al.(2008) Angiogenesis is regulated by a
novel mechanism: pro- and
antiangiogenic proteins are organized
into separate platelet a granules and
differentially released. Blood 111:1227-
1233,

7. Mazzucco L, Medici D, Serra M,
Panizza R, Rivara G, OrecchiaS, et a.
(2004): The use of autologous platelet gel
to treat difficult-to-heal wounds: a pilot
study. Transfusion 44:1013-1018.

8. Nash GF, Turner LF, Scully MF,
Kakkar AK (2002): Platelets and cancer.
Lancet Oncol 3: 425-430.

9. Janowska-Wieczorek A, Wysoczynski
M, Kijowski J, MarquezCurtis L,
Machalinski B, Ratgjczak J, et a. (2005):
Microvesicles derived from activated
plaelets  induce metastasis and
angiogenesis in lung cancer. Int J Cancer
113:752-760.

10. lannacone M, Sitia G, Isogawa M,
Marchese P, Castro MG,Lowenstein PR,
et al.

(2005): Platelets mediate cytotoxic T
lymphocyte induced liver damage. Nat
Med 11:1167-9.

11. Lang PA, Contaldo C, Georgiev P, El-
Badry AM, Recher M, Kurrer M, et
al.(2008):

Aggravation of vira hepatitis by platelet-
derived serotonin. Nat Med1 4:756-761.

12. Bashour FN, Teran JC, Mullen KD.
(2000): Prevalence of peripheral blood
cytopenias (hypersplenism) in patients
with nonalcoholic chronic liver disease.
Am JGastroenterol .;95(10):2936-2939.

13. Atla PR (2012): Prevalence of cirrhosis
in patients with thrombocytopenia who

PDF created with pdfFactory Pro trial version www.pdffactory.com


http://www.pdffactory.com
http://www.pdffactory.com

SOHAG MEDICAL JOURNAL
Vol. 22No.2 July 2018

Platelets Accumulation In TheLiver : A novel M echanism
Yasser Abo Daif Mohamed

receive bone marrow biopsy. Saudi J
Gastroenterol 18(4):257-262.
14. Dienstag JL, McHutchison JG (2006):

American Gastroenterological
Association technica review on the
management of hepatitis C.

Gastroenterol ogy 130:213-64.

15. Aoki Y, Hira K, Tanikawa K (1993):
Mechanism of thrombocytopenia in liver
cirrhosis; kinetics of indim-111 tropolone
labeled in PLTs. Eur JNucl Med 20:123-
129.

16. Noguchi H, Hirai K, Aoki Y, Sakata K,
Tanikawa K (1995): Changes in platelet
kinetics after a partial splenic arteria
embolization in cirrhotic patients with
hypersplenism. Hepatology 22: 1682-
1688.

17. Kraiss LW, Ranes EW, Wilcox JN
(1993): Regiona expression of the
platelet-derived growth factor and its
receptors in a primate graft modd of
vessel wall assembly. J Clin Invest 92
338-348.

18. Pinzani M,Grappone C, Weber FL J
(1994): Expression of platelet- derived
growth factor in a model of acute liver
injury. Hepatology 19:701-707.

19. Scheuer PJ, Desmet VJ, Gerber M,

Hoofnagle JH, Manns M (1994):
Classification of chronic hepatitis:
diagnosis, grading and  staging.

Hepatology 19:1513-20.

20. Garcia-Suarez J, Burgaleta C, Hernanz N
(2000). HCV -associated
thrombocytopenia: clinical characteristics
and platelet response after recombinant
alpha2b-interferon  therapy. Br J
Haematol 110(1): 98-103.

21. BordinG, Balare M, Zigross P (1995):
A laboratory and thrombokinetic study
of HCV-associated thrombocytopenia:

a direct role of HCVin bone
marrow exhaustion? ClinExp Rheumatol
13(Suppl 13): 39-43.

22.Nagamine T, Ohtuka T, Takehara K,
Aral T, Takagi H, Mori M. (1996):
Thrombocytopenia  associated  with
hepatitis C vira infection. J Hepatal,
24:135-140.

321

23. Kondo, R, Nomura, and Kage M (2013):
Accumulation of platelets in the liver
may be an importantcontributory factor
to thrombocytopenia and liver fibrosisin
chronic hepatitis C. J Gastroenterol
48:526-534.

24. Yan X, Xiong Y, Wu H, Liu Y, € al.
(2017): Accumulation of platelets in the
liver may be an important contributory
factor to liver injury in chronic hepatitis
B virus infection Int J ClinExp Pathol
10(6):6924-6929.

25. Sata M, Yano Y, Yoshiyama Y, Ide T,
Kumashiro R, Suzuki H, et al. (1997):
Mechanism of thrombocytopenia induced
by interferon therapy for chronic hepatitis
B. J Gastroenterol 32: 206-10.

26. Starlinger P and Assinger A (2016):
Importance of platelet-derived growth
factors in liver regeneration expert
review of Gastroenterology and
Hepatology 10 (5): 557-559.

27. Pawlotsky JM, Bouvier M, Fromont P et
a. (1995): Hepatitis C virus infection and
autoimmune thrombocytopenic purpura. J
Hepatol 23(6): 635-639.

28. Chiao EY, Engels EA, Kramer JR, et al.

(2009): Risk of immune

thrombocytopenic purpura and

autoimmune hemolytic anemia among

120 908 US veterans with hepatitis C

virus infection. Arch Intern Med 169(4):

357-363.

Liang DY, Li CY (1995):
Immunohistochemical study of the spleen
in chronic immune thrombocytopenic
Purpura.  With specia reference to
hypoplastic ~ follicles and  foamy
macrophages. Arch Pathol Lab Med
119(5): 533-537.

30. Hoffmeister K M (2011): The role of

29.

lectins and glycans in pladet
clearance.

Journal of thrombosis and haemostasis. 9
(Suppl 1): 35-43.

31. Tribulatti M V, Mucci J, Van Rooijen N,
Leguizamon M S, Campetella O. (2005):
The trans-sididase from Trypanosoma
cruzi induces thrombocytopenia during
acute Chagas’ disease by reducing the

PDF created with pdfFactory Pro trial version www.pdffactory.com



http://www.pdffactory.com
http://www.pdffactory.com

SOHAG MEDICAL JOURNAL
Vol. 22No.2 July 2018

Platelets Accumulation In TheLiver : A novel M echanism
Yasser Abo Daif Mohamed

platelet sidic acid contents. Infection and
immunity 73: 201-207.

32. Rajendiran S, Lakshamanappa, H S,
Zachariah B & Nambiar, S (2008):
Desialylation

Of plasma proteins in severe dengue
infection: possible role of oxidative
stress. TheAmerican journa of Tropical
Medicine and Hygiene 79: 372-377.

33. Grozovsky, R., A.J. Begonja, K. Liu, G.

Visner, JH. Hartwig, H. Falet, and K.M.

Hoffmeister. 2015. The Ashwell-Morell

receptor regulates hepatic thrombopoietin

production via JAK2-STAT3 signaling.

Nat. Med. 21:47-54.

lkeda N, Murata S, Maruyama T,

Tamura T, et al. (2011): Platelet-derived

adenosine  5’-triphosphate  suppresses

34.

322

activation of human hepatic stellate cell -
in vitro study. Hepatol research 42(1):
91-102.

35. Kodama T, Takehara T, Hikita H et
a. (2010): Thrombocytopenia
Exacerbates

Cholestasis-Induced Liver Fibrosis in Mice.
Gastroenterology; 138 (7): 2487-7.

36. Ikura’Y, Moromoto H, Masauki O, Histo
J, Nasko I, and Masami S (1997):
Expression of platelet-derived growth
factor and its receptor in livers of patients
with  chronic  liver disease. J
Gastroenterol 32:496-501.

37. Burt AD (1993): Cellular and molecular
aspects of hepatic fibrosis. J Pathol
170:105-

114.

PDF created with pdfFactory Pro trial version www.pdffactory.com



http://www.pdffactory.com
http://www.pdffactory.com

