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Struggle Between 
BELIEF, FAITH and EVOLVING TRUTH

A Drug Development By Scientists (Not By Pharmaceutical Company)

Researchers, Scientists and Clinicians of Developing Country
The Entire Path of Development 

(CONCEPT, POOF OF CONCEPT, BASIC and FUNDAMENTAL EVIDENCES, BASIC ANIMAL 
STUDIES, AND CLINICAL TRIALS) Has Been Accomplished By a Single Group

When The Process Without Committed Funds. 
Registration and Marketing 

The Story of New Drug Development

Not A Matter of Scientific Interest Only But A Clinical Reality

The Fundamental Concept May Expose Evolving Therapy For Almost All Diseases



Remembering Sudhof
Nobel Prize (Physiology and Medicine) 2013

Truth is Not an Ideological Or Religious Issue.

"You Can't at the Same Time Be for Science and Against it
For Truth and Against It .

https://vietnamnews.vn/miscellany/245962/cellular-breakthrough-earns-trio-nobel-for-medicine.html#WzEu6pedayatcdCC.97

The Vital and Governing Force 



Hepatitis B Virus

Hepatitis B Virus (HBV): One Microbe; Multiple Outcome

HBV-Infected: About 2 Billion
HBV- Chronic Infection: About 240-320 Million
HBV-Prone to develop About 50 Million
Liver cirrhosis and Liver cancer
HBV-Death Due to LC and HCC 06.-1.2 Million

240-370 Million 
Chronic Hepatitis B

HBsAg Plus Rise ALT
Liver cirrhosis

HBsAg Plus Fibrosis

2 Billion: 
Anti-HBc Positive 
HBsAg-Negative

Hepatocellular Carcinoma 
HBsAg Plus Malignancy

7 billion World 
Population

Infected (Anti-HBc Positive): About 50 Million
Chronic Infected (HBsAg-Positive): About 3-8 Million
CHB, LC and HCC About 0.5-1.0 Million
Death: About 25,000/Year

Bangladesh

Global



Treatment Of HBV Diseases (Bangladesh)

240-370 Million Chronic 
Hepatitis B

HBsAg Plus Rise ALT

Liver cirrhosis
HBsAg Plus Fibrosis

2 Billion: 
Anti-HBc Positive 
HBsAg-Negative

Hepatocellular Carcinoma 
HBsAg Plus Malignancy

50-60 Million 5-8 Million 0.1-0.3 Million 25,000-50,000

Patient: HAPPY// Doctor: Happy//Hospital: Happy////Pharmaceutical Company Happy

HBV DNA, HBeAg, Anti-HBe, HBsAg, Anti-HBs, ALT, Fibrosis, Liver Cancer

All Need Treatment and About 20% Subject Is Internationally 
Recommended By Anti-Viral Drugs

Almost All Remain Infected By HBV Until Death
Considerable Develops CHB, LC and HCC Causing Incredible Suffering and Death

Belief Is Happy//Truth Is Unhappy And Confused

Parameters 
Checked

In Reality



Not A Bangladeshi Factor, It is Universal Reality

AASLD, NIH, John Hopkins: 
Analyzed all Data of HBV Therapy from 1980-2008

Adults with CHB have an increased risk of death, hepatic decompensation, and HCC. 
Mono or combined drug therapy improves selected virological, biochemical, and histological markers with no consistent effects 

on final outcome (LC, HCC, and Death)
Wilt et al. Management of chronic hepatitis B. Evid Rep Technol Assess (Full Rep). 2008 Oct;(174):1 -671.

International Third-Party Evaluation

Evaluation By Hepatologists: 
AASLD, EASL, and APASL: All The Positive Factor Highlighted

https://www.ncbi.nlm.nih.gov/pubmed/19408969
https://www.ncbi.nlm.nih.gov/pubmed/19408969
https://www.ncbi.nlm.nih.gov/pubmed/19408969
https://www.ncbi.nlm.nih.gov/pubmed/19408969


Akbar et al. Treatment of hepatitis B virus-infected patients: utility of therapeutic recommendations in developing countries. 
Expert Opin Pharmacother2009:10:1605-14

No Drug Treatment Is Better Than Treatment For CHB Patients In Developing Countries: 
When Proper Counselling (Doctor/Patient) Is Difficult, When House Is Sold For Buying Ineffective Drugs, When Drug Usage Get  

False Assurance and When Hospitals Are Engaged in Unethical Practice in Diagnosis and Therapy 

However, If Patients Get Clear Idea of Scope And Limitation of Anti-Viral Drugs and Approve That
The Reality is Different

Developing Country Reality



If That is The Case

Why So Many Doctors and Logostsare Prescribing These Drugs for Treatment of 
CHB Patients

No Efficient Drug Available

Patient Deserves Some Drug

Some Beneficial Effects in Some Patients

No Better Anti-Viral Drug In Pipe Line

Heard Songs For 
Last 30 Years

We Bangladeshi DesrvesDrugs When Come To Doctor

Doctors Giving No Drug Is a Novice 



Concept of Immune Therapy For HBV

Non-Cytopathic
No Toxin

No Invasion Causing Cell Lysis
Being Not Directly 

Carcinogenic

Acute hepatitis
Liver Failure

Acute on Chronic Liver Failure
Inactive Chronic Infection

Chronic Hepatitis B
Liver Cirrhosis

Hepatocellular carcinoma

HBV, Even Being

However, 
Without 
Any Tx

About 80% or More HBV-
Infected Patients

Control 
HBV Replication
Liver Damage
Complications

Induces

All These Symphonies Tune To An Opera

Host/Virus Interaction
Bears a Great Influence in Regulating HBV Infection and Control

And That is 

Host Immunity

Immune 
Therapy



No. of Cells: 15-37 Trillion cells 
DNA length: 2 meters/Cell
DNA length: 30-75 trillion meters

30-75 Billion KM
Earth to Sun: >500 Times

Per day: About 50-70 billion
Per Minute: About 41 million
Per Second: 680,000

Total Cells

Death Per Day

Distorted Cell Regeneration and defective Responsiveness 

Shaping BY Immune Theray



Immune modulator Type of Study Reference 

Interleukin-2 Pilot study Tilg et al. J hepatol 1993
Double-blind randomized Artillo et al. J Med Virol 1993
controlled study

Interleukin-12 Phase I/II study Carreno et al. J Hepatol 2000
Granulocyte-macrophage Pilot study Martrin et al. Hepatology 2000.
Colony stimulating factor
Levamisole Clinical trial Ruiz-Moreno et al. Hepatology 1993
Thymus humoral Clinical trial Farhat et al.J Hepatol 1995
Interferon gamma
Alpha-galactosylceramide Phase I/II Woltman et al. Antivir Ther 2009
Propagermanium Clinical trial Hirayama et al. J Gastroenterol 2003
Liver-extracted protein Clinical trial Israeli et al. Liver Int 2004
Thymosine alpha-1 Randomized-controlled trial Lino et al. J Viral Hepat 2005

Meta-analysis Yang et al. Antivir Res 2008

Immune Therapy To Provide Lost Paradise to CHB Patients  
Targeting Tolerant T/B cells, NK cells, Innate Immune System

1980s, 1990s and Beyond

Safety: Questionable, Unsafe,
Efficacy: Transient Not Sustained
Nature of Study: Pilot, Trial
Mechanism of Action: Unchecked, How to Improve?
Phase III study Almost nil

What About HBV-
Specific Immune 

Therapy?



Blocking Force For HBV-Specific Immune Therapy in CHB

1. HBV infection in neonatal period cause chronic infection: Neonatal tolerance
2. HBV infected subjects can not induce immunity to HBV-related antigens: Self 

Tolerance  

1. Self/non-self theory of immune responses?
2. Neonatal tolerance theory of Immunity
Burnett and Billingham et al. Nature 1953

NOBEL 
PRIZE

Countering Self-
Non-Self Theory 

A. No immunity to Semen, The Most Non-Self For a Woman
B. Fetus is accepted in most cases, although Non-Self
C. Meat, Fish, and Thousands others are Non-Self, but no Immunity
D. Immunity to Several Self Antigens and Self DNA:Autoimmune 

diseases

Self-Non Self 
Supported By 
Hepatologists 

Theoretical Basis: OK Need Direct Scientific Evidences



Immune Therapy For Hepatitis B Infection

HBV Transgenic Mice
Antigen-Presenting 

Dendritic Cells

Nobel Prize 2011ϪϢҐϳϓϱϻϞ ϼτϻϟ ϪϠ ϚϩϪϟ ϪϗϻϦ ϼτϟϩ

ϞϪψ υϷϣ, ϣϩϪϢϜϳϻτ ϪϙϻϞ ϢҐӬϩϻϚϟϩ

ϊϗϗϱϞ εѡ 'ϘϻϞί Фϩϻϓ ϪϙϻϞ ζϪϢ

ϼϣϻϞ---ϓϩϞ υϷϣτϩϪϗ ϼσϩϔϩ ϼυϻω ϛϩϪϢ!

ζϚϩϞ υϪϤϻϓ ϚϻϢ---ϼϢη ϓϩϞ ϼτϟϩ,

ϛϩχϩ ζϞ υϤϩ ϪϗϻϦ σϩϻύ ϓϩϞ ϼϚϟϩ!

ν ϼϝ ϼτϟϩ---ϣϩϦ, νϞ ζϻω Ϫσωϵ Ϝϩϻϗ?

ϼϝ-ϊϗ ϼτϟϩϦ ϼτϟϩ---ϼϢη ϚϳϬϋ ϊϩϻϗ!



Next 7 Slides

A. Countering Self/Non-Self Theory of Burnett (Nobel Theory)

B. Evidences Showing That Tolerance Can be Broken By Self Antigen

C. Inducing A New Therapy Of Immunity
Danger/Non-Danger Concept

D. Basic Experimental Evidences To Show Immune Therapy For CHB



HBV TM: Not Tolerant To HBsAg
Different Role of Circulating HBsAg Versus Administrating HBsAg

T /B Lymphocytes DCs Anti-HBs

HBV-TM HBV TM     -
HBV-TM NORMAL MICE +

CHB CHB -
CHB Activated +

Matzinger and Her NIH Group;  Nature, Science, JEM 1996-2004

Akbar et al. Hepatology (suppl)1996 
Kurose, Akbar et al. Immunology 1997; 92: 494

Danger/Non-Danger 
Concept

HBV TM and CHB patients 

Replacing 
Self/Non-Self Theory



1996 1997 1998 1999

100%

50%

Confirmation of HBsAg-Based Therapy in HBV TM: 4 Consecutive Trials

Akbar et al. J Hepatol 1997, 96, 131
Akbar et al. Immunology 1999, 87, 519
Akbar et al. J Hepatol 1999, 30, 755
Akbar et al. Eur J Clin Invest 1999, 29, 786

HBV-TM
Vaccinated
Anti-HBs (+)

HBsAg-specific humoral 
immune response
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HBsAg-Pulsed DC in HBV Transgenic Mice 
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FK506 (2 mg), once daily

HBsAg vaccine
Only DC
HBsAg-pulsed DC

Immune 
suppression 
confirmed

0 week 2 weeks Evaluation

HBV TM Immunized with HBsAg (+) Anti-HBs(+)

Before Tx 100% 0%

HBsAg-pulsed DC 0% 85%

Anti-HBs in Immune Suppressed HBV TM:HBsAg-pulsed DC

Furuikawa, Akbar Immunobiology 2004;209:551-7
Furukawa, Akbar et al. J Gastroenterol. 2004 ;39:851-8.



HBsAg-Based Immune Therapy in CHB Patients (Japan)

Reduction of HBV DNA 
Normalization of ALT:  6 of 11 patients

Mechanism 

Clinical 
Outcome

Increased 
1. Activation of DC
2. IL-12 production by DC 
3. Maturation of DC (CD83 and CD86 positive DC)

Patients with CHB: 11 

Horiike, Akbar et al. Hepatol Res 2002;23:38-47



Combination of Lamivudine and HBsAg in CHB (Japan)

Combination Monotherapy
DNA negativity 9 of 9 (100%) 15 of 31 (48%)
Anti-HBe 56% 16%
seroconversion

Horiike, Akbar et al. J Clin Virol 2005; 32: 156-61

Lamivudine monotherapy: HBeAg+ CHB: 31 patients 
Combination of Lamivudine and Vaccine: HBeAg+ CHB: 9 patients

Lamivudine (100 mg daily for 12 months

HBsAg vaccine, 2 weeks interval for 12 times

0 3 9 12



Therapeutic Potential of HBsAg-pulsed DC in CHB Patients
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Nature of drugs Type of Study Reference

Monotherapy with HBsAg vaccine Pilot study Pol et al. Lancet  1994

HBsAg/Anti-HBs complex vaccine Clinical trial Wen et al. Lancet 1995
Combination therapy
Vaccine plus nucleoside analog/IL-2 Clinical trial Danhem et al.  J Med Virol 
Vaccine plus nucleoside analog Clinical trial Horiike et al.  J Clin Virol
Vaccine plus interferon Clinical trial Helvaci et al. J Gastro Hepat
Vaccine plus nucleoside  analog RCT Vandepapeliere et al. Vaccine 
HBsAg-based DNA vaccine RCT Yang et al. J Viral Hepat 
HBsAg-based cellular vaccine
Dendritic cell-based vaccine Clinical trial Akbar et al. J Viral Hepat

HBsAg-Based Immune Therapy For CHB

HBsAg-Based 
Therapy

Safe (Ag-specific!!)
Transiently Effective
Not Sustained effect

No Long-term Follow Up
No Elucidation of Mechanisms 

No Phase III Clinical Trial



Possible Facts Related to Limitation of HBsAg-Based Immune Therapy

1. HBsAg-based Vaccine 
2. Combined HBsAg Vaccine with Antiviral, 
3. DNA Vaccine
4. HBsAg/Anti-HBs Complex
5. Cell-based Vaccine

1. No HBcAg-Specific Immunity
2. Limited CD8-based Immunity

3. HBcAg-Specific CTL Essential For Control of HBV and Minimizing Liver Damages

New Alteration: DESIGN of IMMUNE THERAPY

Protocol 
Designed



Previous Studies Present Study

A. Nature of Antigen HBsAg HBsAg & HBcAg
B. Dose 10-40 Microgram 200-400 Microgram
C. Duration 3-12 Times 15 Times
D. Route Parenteral Nasal & 

Parenteral

Most Studies Present Study

Treated Treatment-Naive

A New Mode of Immune Therapy Started at Bangladesh 
From 2009



HBsAg/HBcAg Vaccine (GMP): NASVAC

HBsAg HBcAg HBsAg/HBcAg

Pichia-pastoris-derived 
recombinant HBsAg

E. Coli-derived HBcAg Aggregates of 20-30 
nm

Center for Genetic Engineering and Biotechnology (CIGB), Havana, Cuba

No Other Company or Laboratory Agreed To Produce Two Free Antigens Combination For 
Immune Therapy in Human



Why Nasal? Broad-Based Immunity/Preclinical In Mice

IgG titers in sera 

0

1

2

3

4

5

6

7

0 50 100 150 200

days

lo
g
 G

M
T

grupo 1 IP

grupo 2 IN

grupo 3 oral

grupo 4 SL

grupo 5 IVag

grupo 6 IR

grupo 7 SC

Vaginal washes                      Lung washes

O
D

. 

49
2n

m

M
u

co
sa

l S
u

rf
a

ce
: 

8
0

%
 o

f 
B

o
d

y 
A

re
a

 

A. Immunization at Nasal 
Surface Induced Anti-HBs in 
Vaginal Fluid & Lung Wash. 

B. Developing Country-
Friendly



NASVAC in HBV TM

Control Ag

HBsAg/HBcAg

HBcAg-
specific  CTL

HBsAg-
specific CTL

Akbar et al. Antivir Ther  2010
Akbar et al. Antiviral Res 2012

No Liver Damage
Control HBV DNA: HBV DNA (-)

HBeAg Negativity and Anti-HBe Detection
Induced HBsAg Negativity

Detected Anti-HBs



Betancourt  et al. 
Phase I clinical trial in healthy adults of a nasal vaccine candidate containing recombinant hepatitis B surface and 

core antigens.
Int J Infect Dis. 2007 Sep;11(5):394-401. 

NASVAC in Normal Volunteers

Safe
Effective

https://www.ncbi.nlm.nih.gov/pubmed/17257877
https://www.ncbi.nlm.nih.gov/pubmed/17257877


Critical Step For New Drug Development 
At Bangladesh 

Ϙϔ ϼϚЅϻϖ Ϫϕϟ ϚҐϗϣϱϗ БϪҎ

ζϜϞϩ σϊϗ ψϟϪϓ ϣϩοϦϩϞ 

ϘҎϱί
;

ϣώϩЂ-ζϻϟϩϞ ϋϟσϩϪϗ ϼϟϻυ

ϋϟϜϟ σϻϞ ϪψѺί

ϗϩη ζϜϩϻϕϞ ϢϬѬϓ ϖϗϞѼ,

ϗϩη ϼϞ φϻϞϞ ϟϩϟϗ ϟϪϟϓ ϝѼί

ϐϩϗϩ-ϼϜϻϟ-ϼϕοϦϩ ϜϳϬєϪФϻϦϞ

σ϶ϊϻϗ ϕϳϊϻϗ ϓϷҖί

ζϜϞϩ ψϪσϓ εϛϩϚϗϱϻϦϞ

ђϪψЂ-ϪσϞϻϒ ϕϱҖί



0 42 6 8

Only
nasal

42 66

Both Nasaland
subcutaneous

24-week 
follow up

Week

First cycle Second cycle

10 1412 16 18

48-week 
follow up

Nasal Vaccine: 100 µg HBsAg and 100 µg HBcAg

Subcutaneous Vaccine: 100 µg HBsAg and 100 µg HBcAg

Phase I/II Clinical Trial With NASVAC
(Bangladesh)

First Trial With An Evolving and Dangerous Drug)



No. of patients: 18
(Biochemical, Serological, Histological)

All Treatment-Naive

Safety: Safe
9 years follow up

HBV DNA Negativity: 9
ALT Normalization: 18 (1 year follow)
HBeAgSeroconversion:  65% (1 year follow)

Mechanism: Induced both HBsAg/HBcAg-Specific 
Immunity in CHB Patients

Phase I/II Clinical Trial in CHB



Phase III Clinical Trial in CHB

ÁNumber : 160
ÁDiagnosis : Chronic Hepatitis B 
ÁAge : 18-52 years
ÁHBeAg(+) : 20%
ÁHBeAg(-) : 80%
ÁAlanine Aminotransferase  Elevated
ÁHBV Genotype: C, D, A (almost 

comparable)

Patients- NASVAC for 18 weeks  
Patients- Peg-IFN for 48 weeks 

Randomly Assigned: 2 
Groups 

Abnormal Decision Of Normal Persons 
(Risk, Money, Outcome, Follow Up, Extent, Time)



Safety Profile: NASAC

Only nasal

Nasal plus 
Injection



Safety Profile: Pegylated IFN  (1-24 weeks) 

Frequent flu-like symptoms, mostly in the first 10 administrations



Safety Profile of Pegylated IFN-based Therapy (25-48 weeks)



Before EOT 24 wk EOT 48 wk EOT
Peg-IFN 5 log 2 log 3.5 log 4.7 log
NASVAC 5 log 2 log 2.1 log 2.7 log

Before EOT 24 wk EOT 48 wk EOT
Peg-IFN Elevated 80% 67% 53% 
NASVAC Elevated 91% 81% 77%

Before 48 wk EOT
Peg-IFN 0% 12.3%
NASVAC 0% 33.3%

ALT

HBV DNA

NASVAC: Safe and Better Than Peg-IFN (1 year After EOT)

HBeAg 
Seroconversion



Phase III Paper (Published)

ϼϊϻυ ζϪω νσϩ ϼϊϻυ ζϪω σϩϞϩυϩϻϞί

σϳϦϩϠϩϦ ϼφϞϩ ϗϚϜϱϞ ψϩЅϕ ϊϩϪυϻω ζσϩϠ ϘϩϻϞί

ϚϩϓϩϻϢ ϛϩϪϢϻω ϚϩϓϩϚϱ ϙϳϻϟϞ υҐ

Ϛϻϗ Ϛϻϗ ϊϩϻυ ϬϋҲϱ ϗ϶ϘϳϞ ωҏ

ϘϞϩϖϱϗ ϼϕϻϠ ϼФϜ ϪψϞ εϪϛϠҖ

ϜϳϬєϞ Ϙϻϔ σϓ Ϛϩϖϩ σϓ Ϟє!

Ϝϣϩ ϪϜϟϻϗϞ Ӎҗ ζϜϩϞ ϼϛϻχ ϝϩϦ ϚϩϻϞ ϚϩϻϞίί



Next 7 Slides

JAPAN: 
Follow The Clinical Foot Steps Of NASVAC Trial at Bangladesh



Safety Of NASVAC in 28 Japanese Patients 
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NASVAC IN CHB Patients Taking NUC (JAPAN)
Numbers  28 Patients                                                                       
Age
Male: Female   20

54 (49-67)

Therapy ETV(14), TDF(5),TAF(5), LAM+TAF(4)

AST 25 (22-28)

ALT 20 (16-29)

Platelet 15.9 (13.5-17.8)

Alb 4.6 (4.3-4.7)

HBsAg 450 (88-1809)

HBeAg 21.4% (6/28)

HBV-DNA 0 (0-0)

HBCore-Related Ag 3.7 (3.0-4.8)

Genotype C:27⁸Not Known: 1
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NASVAC in Inactive Carrier (Japan)
Number: 35 Patients 

Age 54(46-65)

male Female 17:18

AST 23(20-29)

ALT 21 (16-28)

Platelet 20.3(18.5-22.5)

Alb 4.5 (4.2-4.7)

HBsAg 1126 (102-3030)

HBeAg(Positive) 2.9% (1/35)

HBV-DNA 2.1(1.3-3.1)

HBCore-Related Ag 3 (3-3)

genotype B:2⁸C:24⁸D:4⁸Elusive:5
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Late 
Breaking 
Abstract



Present Status of NASVAC 

Registered As A Drug In 
Cuba, Angola, Nicaragu
a

Approved For Registration at Bangladesh

Phase IV Clinical Trial at 
Cuba

350 Patients

Clinical Trial After 
Stopping NUC: Final 
Design at Bangladesh

New Clinical Trial in Tx 
Naive Patients
(4 Countries)

Mechanism Elucidation
Pasteur and Germany

New Clinical Trial in Tx 
Naive Patients
(4 Countries)



Make Impossible To A POSSIBILITY

If Proper Design Is Developed, 
New Drugs Will Emerge For

All Chronic Diseases and 
All Cancers

And Even All Pathologies

Presentation Is Not For 
Publicizing A Drug But For 

Inducing 

A CONCEPT

Immunity Can 
Be Upregulated 

and Down-
Regulated

SAFE



What NASVAC-RELATED 
Clinical Trials Offered As Additional Package 

Pool of 
Patients 
[Data-
Based]

Hepatitis 
Control 

Program 
With 

DGHS

Stem Cell 
Therapy for 

Cirrhosis

Targeted 
Therapy for 
Liver Failure

Hepatitis 
Clinics By 
Experts

(Reduced 
Price)

Cell 
Therapy for 

Liver 
Cancer

Human 
Development

Training of 
Hepatologists 

Conference
Abstracts
Papers
Journal
Editor
Book

STC
PubMed 

Journal in Our 
Field



Unmasking Required Procedure To Developing Country
Institutional Review Board



Permission From MOFA And Registration at ClinicalTrials.gov

Patient 
Consent



Monitoring and CGP 
Certificate

Registration At Cuba As A 
Drug



Beyond NASVAC

Liver Cirrhosis Is Reversible

Fibrosis and Hemodynamic 
Changes 

By Immune Modulators in LC

Cardiac Fibrosis Controlling

Novel Drug For Lung Cancer



Cell Therapy In Animal and Human Diseases 

A. Diabetes Mellitus
B. Autoimmune Gastritis
C. Primary Biliary 

Cirrhosis
D. Ulcerative Colitis
E. Colon Cancer

A. HB Vaccine Non-Responder
B. CHB Patients
C. HCC

ShinomiyaM, Akbar SM,ShinomiyaH, OnjiM. Transfer of dendritic cells (DC) ex vivo stimulated 

with interferon-gamma (IFN-g) down-modulates autoimmune diabetes in non-obese diabetic (NOD) 

mice.Clin Exp Immunol.1999;117:38-43.

NinomiyaT, Matsui K, Akbar SM, Murakami H, OnjiM. Localization and characterization of antigen-

presenting dendritic cells at the gastric mucosa and murine and human autoimmune gastritis.Eur J 

Clin Invest. 2000;30:350-358. 

ImamineS, Akbar SM, Mizukami Y, Matsui H, OnjiM. Apoptosis of rat gastric mucosa and of 

primary cultures of gastric epithelial cells by indomethacin; role of inducible nitric oxide synthase 

and interleukin-8.Int J Exp Pathol. 2001; 82: 221-229.

Ikeda Y, Akbar SM, Matsui H, Murakami H, OnjiM. Depletion and decreased function of antigen-

presenting dendritic cells due to lymphocytapheresisin ulcerative colitis.Dis Colon Rectum.

2003;46;521-528

TorisuM, Murakami H, Akbar SM, Matsui H, HiasaY, Matsuura B, OnjiM. Protective role of 

interleukin-10-producing regulatory dendritic cells against murine autoimmune gastritis. J 

Gastroenterol.2008;43:100-7.
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Kumagi T, Akbar SMF, Horiike N, Kurose K, Hirooka M, Hiraoka 

A, Hiasa Y, Michitaka K, Onji M. Administration of dendritic cells in 

cancer nodules in hepatocellular carcinoma.Oncology Rep.

2005;14:969-73.



Akbar SM,Furukawa S, HasebeA, HoriikeN, MichitakaK, OnjiM. Production and efficacy of a dendritic cell-based therapeutic vaccine for murine chronic hepatitis B virus carrier. Int J Mol Med.2004;14:295-299.

HBsAg-pulsed DC Induced Anti-HBs in  CHB Patients
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[A] [B] [C]

Murine model of primary biliary cirrhosis showing infiltration of 
mononuclear cells in different areas of the liver 

Portal area Biliary ducts Hepatic parenchyma
Okada C, Akbar SMF, Horiike N, Onji M. Early development of Primary biliary cirrhosis in female C57BL/6 mice due to poly I:C administration.Liver 

International. 2005; 25:595-603. 


