Langerhan *  cell (3)
(CMIR)

lymphocyte
antigen presenting cell

1 CMIR

\ ~/ N
— — hY —
~ 1D Langerhans <

gellir v, /

> APC

ol

T- lymphocyte

b

intracellular
killing

Memory cell

6

Ktrnnn ji'm ,

fiwtflimpum'nyiinp't,

antigen presenting cell

T lymphocyte

HMIR

T lymphocyte

(HMIR)

HMIR (

1



S @d)

(Chronic renal failure)

Glomerular filtration
rate
GFR) (/)
50-80
30-50
10-26
<10

<5

Serum Creatinine
65

C 7))

15

1.5-20
2.0-40
4.0-8.0

> 8.0



broad cast ( cast
3 )

Renal Osteodystrophy

( 2)
(ADPKD=adult polycystic

kidney disease)

Cystic disease
Pyelonephritis

Analgesic nephropathy



1 - [/, renal scan, IVP 1 - , stenting

antegrade pyelography

2. analgesic nephropathy - VP -

3. SLE - UA, serology, kidney biosy - Corticosteroid,
immunosuppressive
drugs

4. Multiple myeloma - kidney biopsy, Urine, and - Chemotherapy

serum electrophoresis

5. Primary amyloidosis - kidney biopsy - Chemotherapy
autologous stem cell

6. Secondary amyloidosis - kidney biopsy - Treat underlying

7. Familial hyperuricemia - plasma urate - Allopurinol

8. Ischemic renal disease - Angiography - angioplasty, stenting,
surgical bypass

9. Tuberculosis -Urine culture,kidney biopsy -Antimycobacterial
drugs

10. Systemic vasculitis -ANCA, UA, kidney biopsy - Corticosteroid,

cyclophosphamide

11. Accelerated hypertension - optic fundi examination - antihypertersive drugs



glomerulonephritis

DM

HT

Cystic disease
Pyelonephritis

analgesic nephropathy
Unkown

missing

Stone

miscellaneous

Thai®

(2535)

51.16
20.72

15.22

144

11.01

UK

(2538)

124
13.8
59
7.8

91

17

15.7

181

(2534-

2538)

4)

USA

1
37.4
28.7

35

4.5

4.4

4.4

6.2

Australia

(2539)

34

18

Japan

(2537)

39.8
31.2
6.2
2.6



Metabolic

Vascular

Dysproteinemias

Hereditary

Vasculitis

Malignancy

Structural

- cystinosis

- cystinuria

- oxalosis

nephrocalcinosis
hyperuricemia

ischemic renal disease

- Scleroderma

Hemolytic uremic syndrome

Postpartum renal failure

- amyloid

Myeloma

- cryoglobulinemia

- Light Chain Deposit Disease (LCDD)

- Alport ' syndrome

Fabry's disease

-Tuberous sclerosis

- Sickle cell disease

-Wegener’'s granulomatosis

Microscopic polyangiitis
Polyarteritis nodusa

Lupus nephritis

Renal cell carcioma (RCC)
Lymphoma

Congenital and acquired

Abnormality

10
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B>
"nephron loss" Adaptive
mechanism injury nephron
Intraglomerular hypertension
nephron nephron
single nephron renal plasma flow ( SNRPF)
glomerular hyperperfusion afferent arteriole nephron
inratraglomerular capillary pressure
glomerular hypertension single nephron glomerular
filtration rate (SNGFR) nephron nephron

glomerular hyperfiltration

glomerular
intraglomerular capillary H.T. glomerular capillary wall tension
mechanical endothelial mesangial cell wall
tension mesangial cell stretch mesangial cell
, cytokines vasoactive agent
nephron loss cytokines
growth  factors glomerulus tubule
nephron , mesangial cell , mesangial matrix
cell fibroblast glomerular sclerosis
renal progression Platelet derived

growth factor (PDGF), Angiotensin Il, Transforming growth factor-(3 (TGB-[3), tumor

necrosis factor-CC (TNF-Ot) nuclear factor - kB.

proteinuria
glomerular basement membrane (GBM)
size-selective permeability defect GBM

charge selective permeability defect proteinuria

GFR
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injury nephron proteinuria
cytokines growth factors inflammatory ceil
fibroblast interstitial tubulointerstitial fibrosis
nephron 10-20 GFR
GFR 50 serum
creatinine 1.4-15 ( 2) , serum
creatinine 1.5
creatinine clearance
serum creatinine 35
serum creatinine 6 GFR
10-15 ,
progression
creatinine 8
glomerular filtration
glomerulus, renal tubule, afferent, efferent
arterioles interstitial tissue  glomerulus glomerular
filtrate Bowman’'s space tubule
2 glomerulus

(glomerular filtration)

tubular cells

glomerular filtrate renal

tubular secretion



PLASMA CREATININE CONCENTRATION (MG/100ML)
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2 1 ]

endogenous creatinine clearance

13
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GFR, CCr, urea clearance,

serum creatinine

1 GFR
11 Standard method
inulin clearance inulin
glomerulus tubular secretion

reabsorption inulin inulin

1.2 Radioisotope method

isotope SICr-ethylenediamenetetracetic acid (EDTA), Pre-
diethylenetriaminopentaacetic acid (DTPA) GFR GFR
30/ standard

2. Creatinine Clearance (CCr)
Endogenous creatinine clearance creatinine
creatine creatine  phosphate creatinine

, tubular secretion

creatinine CCr GFR inulin
clearance
CCr 24
creatinine
CCr¢ y = Urine creatinine ( ) x « )

serum creatinine ()

( nephron ) residual nephron



proximal
creatinine GFR
muscle mass ) CCr
15-20

proximal tubular creatinine secretion

creatinine

3. Urea Clearance

15

tubular creatinine secretion serum
( ,
GFR nephron
CCr

, 1 cimetidine

GFR (underestimated GFR) tubular

urea reabsorpton

4. Averaged urea-creatinine clearance

GFR 5 |/

GFR

Averaged urea-creatinine clearance = Creatinine clearance + Urea clearance

2
5. Estimated GFR by Formula
CCr Cr Cockcroft Gault
CCr ( ) = 140 - () x ( )

72 X serum creatinine ( / )

( ) =CCr( ) X085

Cockcroft & Gault

Cr

predict GFR 5
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6. serum creatinine

2 CCr serum Cr
hyperbolic curve
serum  Cr 15 / CCr 60 /
serum  Cr 2.0 / CCr 40 /
serum  Cr 4.0 / CCr 25 /
serum  Cr 6.0 / CCr 20 /
sCr

5 Comparison of Equations To Predict Glomerular Filtration Rate

( / /1.7 ) from Serum Creatinine Concentration*

Equation 1 :Serum creatinine
GFR = 0.69 X [100/PJ
Equation 2 : Cockcroft-Gault formula
GFR = 0.84 X [Cockcroft-Gault fromula]
Equation 3 : Creatinine clearance
GFR = 0.81 X[Cd]
Equation 4 : Average of creatinine and urea clearance
GFR = 111 X[(Ca+ c ug/2]
Equation 5 : Creatinine clearance, urea clearance, and demographic variables
GFR = 1.04 X[Cdad]+0¥51X [Cued +026 X [1.109 if patient is black]
Equation 6 : Demographic, serum, and urine variables
GFR = 198 X [PcljB8B X [Age] 0167 X [0.822 if patient is female] X [1.178
If patient is black] X[ 1" 2BX[UUN]+028
Equation 7 : Demographic and serum variables only
GFR = 170 X [Pa] 99X [Age]MrX [0.762 if patient is female] X [1.180
If patient is black] X [SUN]"'TOX[UUN]+038
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* Cockcroft-Gault formular and creatinine clearance are adjusted for body surface
area. Age, sex, and weight each had a p value > 0.75 ; none of them entered
equation 5.
Alb =serum albumin concentration ( / ); Ca = creatinine clearance ( / / .73

) cue=urea clearance ( [/ [/ .73 ); Pcl=serum creatinine
concentraion ( [/ );
SUN = urea nitrogen concentration ( / ); UUN=urine urea nitrogen concentration
«C 7))

MDRD study [Modification of Diet in Renal Disease]®

GFR 7
GFR
proteinuria (
150 /) CCr
Semiqualitative test
(dipstick) tetrabromphenol
blue
dipstick protein ( / )
0 0
trace 1-10
1+ 15-30
2+ 40-100
3+ 150-300
4+ >500
albumin iodinated

radiocontrast media



2. Quantitative test

2.1 Twenty-four hours urine protein

Spectrophotometer nephelometer
24
microalbuminuria (urine albumin excretion = 30-300 . )

Radioimmunoassay

predictor overt diabetic nephropathy

urine  albumin 300
macroalbuminuria

2.2 Soot Urine protein / Urine creatinine index ( PCl)

creatinine

(B6) 0.2

UPCI
UFCI

18

early
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3 Urine  Protein / Creatinine

Urine Protein 24

3 (15

1 Regulatory function .

2. Excretory function metabolism

urea, creatinine, acid

3. Synthetic function Erythropoietin, active form
vitamin , mediator growth factors
uremic
syndrome

1. Uremic toxin

urea,
phenols, indoles, skatoles, hormones, polyamines, trace elements, serum proteineasea,

pyridine derivatives, guanidino compounds, (32microglobulin, aliphatic amines,

hippurate esters, middle molecules, aromatic amines
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2.
PTH Cortisol , 03 thyroxine, growth
hormone insulin like growth factor-1 receptor insulin resistance
3. L Extracellular environment
metabolic
acidosis, hypermagnesemia cells
4. Intracellular milieus
41 Na+ K+- ATPase
Na+ K+- ATPase Na+ , K+
Na+ H+ ATP Na+ K+-
ATPase Na+ 1 H + K+
Na + !
4.2 Cat++ ATP ase
Cat+ ATP ase Cat
Ca+ cell
4.3 resting membrane potential
Na+K+ ATPase action
potential
4.4
non-esterified fatty acids hypophospholipids
permeability Na+ K+-ATPase
45 cation transport

Na+ K+- 2Cl cotransport , Na+-Cf exchange



Uremic  svndorme
uremic toxin
1
11
1.2 : sensorimotor  peripheral neuropathy,
, restless leg syndrome,
2
, (cardiomyopathy),
3.
(pneumonitis), fibrinous pleuritis
4,
) , ) (ascites)
5.
, , dystrophic calcification
6.
, neutrophilic chemotaxis,
7.
secondary hyperparathyroidism, carbohydrate
intolerance insulin resistance, type IV hyperlipidemia,

peripheral thyroxine metabolism, testicular artophy,

(dysfunctional uterine bleeding)

8.
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a0

2
1 Innate immunity (non-specific immune response)
natural killer (NK) cell, natural antibody (inflammatory response)
11 Barrier

, Cilia,

1.2 Inflammatory response

PMN
mononuclear cell
1.3 Phagocytosis ,
2 PMN macrophage
(chemotaxis) (adherence) ,
(ingestion),

(intracellular killing and digestion)

hexose monophosphate shunt (HMS)

intracellular killing

1.Complement
reticuloendothelial cell inflammation
2 classical

pathway ( Ag-Ab complex) alternative pathway (



1tumor cell

classical pathway
alternative pathway C3, factor
terminal pathway

cytotoxicity ( 4)

CLASSICAL PATHWAY

' cics c2

Activation phase <

C3 Convertase
n (C4b2a)

Amplification phase

C5 Convertase
(C4b2a3b)
Membrane attack phase < \

C5

23

dialysis membrane)

Clq, C2, C4, C3 C5
properdin C3b 2
C5b-9

ALTERNATIVE PATHWAY

D. B, C3

C3 Convertase

(C3bBb)

v
\

C5 Convertase
(C3bBbC3b)

C3—-C3b + C3a

Membrane
Attack
Complex
C5b-9



24

2. Adaptive immunity (Specific acquired immune response)

(immune response) Adaptive immunity specific acquired

immunity

, dendritic cell, eosinophil, mast cell, monocyte, PMN

natural killer cell 2
1. Antigen Presenting Cells (APC)
2. Lymphocyte

Antigen Presenting Cells (APC)®

T dependent system

APC MHC Class Il restricted T cells

2. MHC Class Il molecule
endocytosis processing
APC MHC Class Il molecule
APC

helper T lymphocyte
1 Mononuclear phagocyte
2. B Lymphocyte
3. Dendritic cells
4. Langerhans cells
5. Endothelial cells

1. Mononuclear phagocyte

Mononuclear phagocyte system
phagocytosis

connective tissue, microglia cells central nervous system, endothelial cells vascular
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sinusoids, reticular cells lymphoid organs monocyte
Mononuclear phagocyte system bone marrow
stimuli
monocyte Mononuclear phagocyte
system 12-20 monocyte
1 ' ‘ ' ‘ ' lobe
granule cytoplasm
phagocytic vacuole monocyte
cytoplasmic lysozyme
connective tissue basement membrane
stimuli
) connective tissue
Epitheliod cells  cytoplasm
epithelial cells
Multinucleated giant cells
polykaryons
Microglia cells central nervous system
vascular sinusoid Kupffer cells pulmonary
airways alveolar macrophage
Monocyte mononuclear cell
monocyte receptor Fc IgG C3

(Opsonization)

monocyte macrophage

mononuclear phagocyte natural immunity

acquired immunity

mononuclear phagocyte  natural immunity



(macromolecule)

2. cytokines growth factors
Granulocyte -Colony stimulation factor

(G-CSF) fibroblast vascular endothelium

mononuclear phagocyte  specific immune response

cellular immunity antigen presenting cell

- cell - mediated immunity
effector cells
Sensitized T cell macrophage
migration inhibition factor (MIF)
macrophage activation factor (MAF)

activated macrophage

lymphocyte activation factor (LAF)
- effector cells  humoral immune responses
opsonization

opsonized particle

uncoated particles receptor
C3
2. B lymphocyte'él
B lymphocyte surface immunoglobulin (slg) protein
antigen APC helper T lymphocyte

26

surface immunoglobulin (high affinity)



B cell APC
T dependent antigen
3. Dendritic Cells
spleen lymph

T

Interdigitating dendritic cell
lymph  node
lymph node dendritic cells

reaction

4. Langerhans Cells &
epidermal cell
bone marrow
epidermis cytoplasm

reactions

5. Endothelial cells

venular endothelial cells , ,
molecules endothelial cells
delayed type hypersensitivity

MHC molecules
epithelial cell, glial cell

interferon (IFN-Y

molecule APC

peripheral tissue

MHC Class II molecule

T lymphocyte)

27

B cell process

node 1%

cytoplasm
lymphocyte

Follicular dendritic cells follicles

helper T lymphocyte . spleen

mixed lymphocyte

dendritic cells APC
dermisu
dendritic extension
cutaneous  contact  sensitivity
class I MHC

T cells
class |
vascular endothelial,
Y_..
MHC Class I

| cell mediated immune response

process APC

T cell
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activated T cell IFN -y
MHC Class Il molecule APC
activated T cell MHC Class |l
molecule endogenous protein
, Tumor antigen, viral antigen infect Class | MHC restricted CTL
CTL
Lymphocyte
3 ( 6)
1. B lymphocyte
2. T lymphocyte
3. Null Cells ( Non T, Non B)
6
(%)
T cells B cells NK cells
65-75 10-15 5-15
Thymus >95 <1 <1
70-80 20-25 <1
35-40 40-45 5-10
surface antigen
markers antigens receptors
Cell subsets
B lymphocyte Ig surface marker
'g ' ' ,
nucleic acid, polysaccharide, lipids surface markers B
lymphocyte Complement receptors, Fc receptor, CD5, CD9, CD10, CD19, CD20,

CD22, CD 40, CD45FL Class Il MHC Ag
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T lymphocyte surface marker T cell receptor (TCR)
self MHC molecule antigen presenting cell (APC), CD3
Complex ' TCR TCR
CD3Con plex (signal transduction) cytoplasm T
cell T cell " , CD4 molecule transmembrane glycoprotein
Cell-Cell adhesion Class I MHC molecule
TCR:CD3 Complex associate
Class II MHC molecule CD8 molecule CDh4

Class | MHC restriction

T cell subset ' CD4, CDS8 surface marker
1. CD4’' CD8+(T cytotoxic / T suppressor cell) virus
infected cell, tumor cell, allogenic cell express specific Ag-MHC
Complex, peptide Ag Class | MHC Target Cell,
) lymphokines

Interleukin -2 (IL-2), interferon Lymphotoxin (LT)

2. CD4+CD8' (T helper / T inducer cell) B cell
, T cell NK cell T-independent Ag,
peptide Ag self Class I MHC molecule APC,
lymphokines effector function IL-2,
IFN TH1 CMIR IL-4, IL-5 TH2 HMIR
3. CD4 CDs8" CD4+CD8+(minor T cell subset)
surface marker T lymphcyte CD, CD2, CD28, CD44, CD45,

CD11aCD18, CDW49CD29, Ly-6, Thy-
Null cell (NonT, NonB) TCR:CD3 complex surface Ig
tumor cell
, natural killer cell (NK)
MHC restriction NK cell Cytokine

surface marker NK cell CD16, CD56, CD11a,b,c
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Lymphoid organs

1 Generative organ , , bursa
equivalent (gut associated lymphoid tissue, appendix, Payer’s patch)
2. Peripheral organ
, mucosa associated lymphoid tissue (MALT) Cutaneous immune

system

1

(differentiation of self from non-self)

(non-self)
(autoimmune disease)
2. (specificity)
3. (memory) 2 3
4, (diversity)
5. (dose response curve)

4

1) active naturally acquired immunity

2) active artificially acquired immunity
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Hepatitis B vaccine (booster)

3) passive naturally acquired immunity

4) passive artificially acquired immunity

Hepatitis B immunoglobulin (HBIG)

) ; (phase of immune response)

1. Recognition phase

11 T dependent antigen
T lymphocyte

Antigen presenting cell (APC)

Major Histocompatibility Complex molecules(MHC)

APC T -lymphocyte receptor
MHC receptor
MHC ' ' MHC
restriction helper T- cell MHC class I
molecule T cell receptor CD3
MHC Class |l accessory cell (APC)
1 (first signal) T cell APC IL-1 (
15,000 daltons) 2 T cell ( 5) '
phospholipid phosphorylation
RNA IL-2, IL-4 IL-2
receptor ' 48 DNA IL-4,

IL-5 B cell immunoglobulin ( 6)



Signas 2 Signai |

Costirulatory
ligand

Peptick artigen

Costirnulatory '
recentor T cell receptor

5 1 2 T-lymphocyte

T cell

cytokine (

interleukins "1 ( 7)

phagocytes
phagocytes

32



Resting T-Cell Activated T-Cell AT

Activation

Ist Signal

IL-1 CD3 Complex
2nd - .
Signal MHC Class 11-Peptide

Comple
omp cxk pepide 0%)\

MHC Class B g.cel
Molecule

Antigen

P 3
B-Cell qogen
Epitope Epitope

Prolileration

Dilferentiation
Accessory Cell and Ig Synthesis

33

5T L
e
6 APC, T B lymphocyte T Lymphocyte
B lymphocyte
phagocyte chemotactic factor (CF)
monocyte (CF-M), polymorph (CF-P), (CF-L)
(macrophage inhibition
factor, MIF) (leukocyte inhibition factor, LIF)

MF (mitogenic



34

factor), Immune interferon (IFN- y) , B cell
growth factor (BCGF) B cell , IL-2 T cells , colony
stimulating factor (CSF) phagocyte
monocyte PMN
(macrophage activating factor, MAF) (SMAF)
IFN-y phagocytosis ADCC
NK cell IL-2
! lymphocyte IFN Te ( IL-2
T lymphocyte cyclosporine)
! lymphotoxin ,
interferon NK cell
Transfer factor (TF) single stranded
polynucleotide
TF
1,100 - 1,600
cytotoxic T- cell MHC class | molecule
T-lymphocyte
soluble mediator
interleukin-1 (IL-1) T-
lymphocyte
12 T independent antigen T-lymphocyte
B- lymphocyte B
lymphocyte antigen receptor ( first
signal) mitogenic receptor ( second signal) B-lymphocyte
plasma cell lipopolysaccharide
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-4

-6

=7

)

I1-10

T independent antigen

Aliases
InelekniCC
Inelakird 3

relakig2
e gonhfadr

Intelakin3
Mssd gonh fadar

Irelakind

Badl gonh fadr

Bl simldoy feda 1
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T- dependent antigens

lg M memory

Functions
Simldes Tl futdios

Simlges T gosh
Crimlaes B dffeartidion

Simildes miicterid Fengdeic @l gosh (@ed te G55
Simidesna @l gorth

CGximlaes Bl dfferatiaion

Sragzswvih IL-3inna ol gosh

Hraws Idd ad IgE poldian

Simlges dass | MC ndenle eqresian an Badis ad
neaoeges

Caimlates pdifegion d saad hemguoetic pagitas

Ceimlates B gosh

Simlatesinvito artibody regoress
Brreness IgApaddian by simlaed Bedls
Braosasmhl difeataian

Simlates henguodic pagEitas
Irduoes gonh d hyhidnes
Iroreeses ot of ende rese s by heemes

Simlgtes peBasad uth atan ardiios inmauead
naue T (@ed te (39
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I-11

L-12

13

L34

15

LT

Inelekin1l

Ingiaking2
Nl similatay fedar
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Inafeayy
Inmure irtafan
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Qiaysimidirg fos

Trardfanirg gonh fedap

TFGR 1TGHR, TG-R 1G-

2.Activation ph

(mediators)

ase

2.1 Proliferation

2.2 Differentiation

effector cells

memory cells

Simletes te natudion d hensiqadeicadis
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Apgratste gtdodc adivity d NK adls
Similgtes fifieertiion d M Tadls THeS
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B-lymphocyte plasma cell
memory B cells
B cell clone

secondary response ( 7

Antigen

Antigen-responsive
B lymphoctyes

)\ (containing genes
3 (encoding%he

appropriate
immunoglobulin
receptor)
Proliferation

ad

differentiation

Clone of
#v%0.A  antibody-
i [roduong

Specific antibody

7 Model of clonal B lymphocyte selection, proliferation

T lymphocyte APC

differentiation CD4+T lymphocyte memory T cells  (

8)
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CD4*(Ty)-CELL ACTIVATION

IL-2 receptoj)é

38

Y

Class Il Antigen “_ 1
molecule
(Help) Processed rohferatlon
antigen
- Memory cell
Activation ,' «® o°

Al presentng  Coa°T cel i oy

i e (Ty cell) cytokines

CD8*(Tg) CELL ACTIVATION Cllass ll

molecule

i) ==
CD4*T cell
(already primed)

B-CELL ACTIVATION

~_(Help)
L Activated
Antigen-presenting

B cell
l Proliferation

Differentiation

CD4*T cell

>
CgSC CTeﬂe)” Virus-infected
cell
; Activation

Co8*T L S
Toxic LySIS
molecule

—

8 CD4+T-cell,

Ldg

Antibody

Plasma cell

CD8+T-cell B-cell
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3. Effector phase
humoral immunity , effector molecule
(neutralization)

phagocytosis

, RE system cell-mediated
immunity activated THcells cytotoxicT-cell  (CTL) effector cells
Th
CTL
2

1) Humoral -mediated immune response (HMIR)
2) Cell-mediated immune response (CMIR)
Humoral mediated immune response
B lymphocyte

(surface Ig) B lymphocyte

B lymphocyte

(memory B cells)

primary antibody
response IgM ' B
lymphocyte memory B cell
memory B cell
secondary antibody response

I9G igM( 9

Cell-mediated immune response

T lymphocyte

antigen presenting cell (APC) activated T lymphocyte
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cytotoxic T cell (Tc) helper T cell (TH) MHC class | class |I
molecule activated T cell
B cells
plasma cell activated Tc cytotoxic T lymphocyte
(CTL) CMIR
HMIR primary secondary response activated T cells

memory T cell

Secondary anti-A
response

AntigenA +
Antigen A Antigen B

Primary anti-A
response

Primary anti-B
response

Serum antibody response

A ]
o6 RS ) < | t
0 1 | LR 6 14
Time, days
9 primary secondary antibody response
A 1 2 B 1

HMIR CMIR

B cell T cell ' activated Th

B cell ( 10)

CMIR activated macrophage

chemotactic factor
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Antigens

4 e o

Forel n Viruses Bacteria Parasites Furgl
proteins

HUMORAL RESPONSE / Vertebeate body \ CELL-MEDIATED RESPONSE

Tcell

/Ny

Ty ccll\
+ e Mo
{
Antigen
§
l+T,,-cc|| ,

l+ Ag-class 11 I, >l+ Ag-class 1

Bcell

cytokines

Activated MHC molecule MHC molecule

Threel. \\

,~\\'

9

Ab-sccreting
plasma cells

NS
.

PS P l o o Killing of
\[ . \/ altered
e o e selfcells
Cytokine -

secretion

Antigen Altered
climination * a ! ‘ self-cell

10 HMIR CMIR
Th cell

B cell
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First Exposure
Antigens
(bacteria, fungi, parasites
viruses, and foreign proteins)

42

SOMVE INNATE IMMUNE ELEVENTS
(NONSPECIFIC)
Lysozyme, complement,

interferon, macrophages, _—
"\ _ rNKcells
s

HPtRd
Innate I(mmunity Reduction of work load for
Acquired immune system

(no memory)

ACQUIRED IMMUNITY
Disease Recovery plus
development of

S MEMORY CELLS

P Antibodies, >~
Immune cells 3

ACQUIRED IMMUNE ELEMENTS

Reexposure

' < _

11

(SPECIFIC)

SOVE INNATE IMMUNE ELEVENTS
(NONSPECIFIC) -.
Lysozyme, complement, .
interferon, macrophages, *"'
o . NK cells ‘..~

Innate Immunity Same activity as first exposure;
again, no memory

ACQUIRED IMMUNITY | _
Antigen reacts with

MEMORY CELLS

" I
e 9 Quick recovery, with no
Antibodies, T clinical signs of disease

ACQUIRED IMM NE ELEMENTS
(SPECIFIC and MEMORY)
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(natural immunity) <€
(innate immunity)
(passive natural immunity)
(active natural immunity)
(
(artificial immunity)
2

1 active artificial immunization

2 passive artificial immunization

sensitized T cell specific transfer factor

3 opotentiators

interleukin 2, interferon, thymic hormones

1) Biological types of vaccine

11 Live attenuated vaccine

BCG, mumps, measles, rubella, oral polio
1.2 Killed vaccine
rabies, pertussis, influenza,

parenteral cholera typhoid vaccine



1.3 Toxoid
toxin
tetanus, diphtheria toxoid
2) Biochemical types of vaccine

2.1 Intact microorganisms

2.2 Component vaccine

surface antigen hepatitis B virus
2.3 Subunit vaccines
polypeptide chain polysaccharide component
immunogenicity protecitive efficacy
subunit
2.4 Synthetic vaccines

polypeptide chain

' AIDS, malaria hepatitis
2.5 Recombinant vaccines
genes DNA

DNA E Coali, vaccina virus, yeast, insect

mammalian cells
DNA copies vaccine antigens
recombinant hepatitis B vaccine saccharomyces
cerevisiae

2.6 Live recombinant vaccines

44
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genes

live vector

copy genes

Adjuvants

toxoid recombinant vaccine

recombinant DNA hepatitis B vaccine (EngerixB®)

adjuvant

aluminum salt calcium salt
Vaccine immunogemicitv
(HMIR) (CMIR)

delayed type skin test response lymphocyte transformation

Cytokine production IL-2 lymphocytotoxicity test
(HMIR) CMIR response
vaccine immunogemicity
CMIR CMIR

CMIR
viral vaccine
CMIR
radioimmunoassay (RIA)

Enzyme - linked immunosorbent assay (ELISA)
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Vaccine efficacy

vaccine immunogenicity

CMIR hepatitis B
vaccine
, hepatitis B
vaccine efficacy
Protective efficacy reate (PER) Efficacy ratio
PER = ( - )X 100

Efficacy ratio =

Routes and Sites of Vaccination

1
typhoid
vaccine influenza vaccine
(intradermal)
- dense
(depot effect)
Antigen
presenting cell (Langerhan’s cell) lymphocyte

- (Antigen presenting cell)
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- CMIR
adjuvant hepatitis B vaccine
Passive Immunization
gamma globulin
1-2 gamma
globulins 2
1. Polyspecific gamma globulins
plasma placental blood 1,000
antibody activities donors

hepatitis A 1 measles, german

measles
2. Specific hyperimmune gamma globulins
gamma globulin
J/
rebies  immunoglobulin, hepatitis ~ immunoglobulin,  cytomegalovirus
immunoglobulin, varicella zoster immunoglobulin

, , serum sickness systemic anaphylaxis
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, 1 @®
Phagocytosis, HMIR, CMIR, Complement system, cytokine production natural killer
cell
1. Phagocytosis
ingestion killing PMN
CCr 15 ./ phagocytosis
PMN adherence, chemotaxis, phagocytosis, bacterial killing
2. Humoral-mediated immune response (HMIR)
B lymphocyte
(Antibody)
active immunization hepatitis B
vaccine (dose )
B lymphocyte (activated state)
uremic toxin T
lymphocyte, cytokine B lymphocyte
. . 2535 Vincenzo F. 67

CD4+ lymphocyte

3. Cell-mediated immune response (CMIR)

CMIR T lymphocyte
Cutaneous anergy, (prolong graft survival),
T cell CD4 helper cell CD8 suppressor cel C 4
C 8 ppressor activity ( CD4 T helper cell 2

Thl cell Interleukin-2 (IL-2) Interferon-y (y-IFN)
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delayed type hypersensitivity Th-2 Cell IL-4, IL-5 IL-10
humoral immunity ( 12)
High Antigen Exposure
and/or
Efficlent Co-Stimulation Cytokines
IL-2
\' INFy
TNFB
+1L-12 \
3 Cell-Mediated
8 / Immunity
o
£
2 3 Humoral
La
C < Immunity
D. ~
c
Q
g Cytokines
z =
= Antigen Recognition +1L-4 IL-4
ki IL-5
Co-Stimulation j -6
IL-10
Low Antigen Exposure IL-13
and/or
Inefficient Co-Stimulation
12 1 , T helper cell subsets
T cell T cell

pathogen, T cell-dependent B cell

differentiation
TCR1/CD3 receptor CD4- T lymphocyte ,
ICAM-1 adhesive molecule cell CD4-T
lymphocyte extracellular matrix protein
T lymphocyte IL-2 receptor
CD25
IL-2 IL-2 receptor monocyte dependent stimulation

Antigen presentation
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chronic hemodialysis

dialyzer
Cha C3a C5b-9
oxygen species PMN IL-1
membrane
5. Cytokine production

5.1 Interleukin | (IL-1)

monocyte activation state IL-1
Tumor necrotic factor (TNF)
IL-1 receptor antagonist
IL-1
5.2Interleukin -2 (IL-2) serum

2 receptor T lymphocyte IL-2 receptor
phytohemagglutinin
IL-2 activity
6. Natural Killer Cell (NKCell)

NK cell malignant cell

cell

@

reactive
monocyte Biocompatible
uremic toxin
Cytokine
Cytokine

monocyte

IL-1 receptor

IL-2 IL-

T lymphocyte

uremic toxin

virus-infected cell NK

NK cell
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uremic toxin
, iron overload,
(Hemodialysis)
(CAPD) vascular access
infection , exit site infection tunnel infection Tenckhoff's

catheter, peritionitis
1) Uremic toxin

3

1. low molecular toxin 300 urea,
creatinine, uric acid, phosphate, P-cresol, spermidine, guanidino
compound

2. middle molecular toxin 300-15,000
parathyroid hormone, ( 2- microglobulin

3. high molecular toxin 15,000
myoglobin, granulocyte inhibitory protein uremic toxin

uremic toxin

@
- Urea ' monocyte urea
superoxide monocyte
Phosphate phosphate phagocytosis
phosphate phagocytic
activity
Phenol Phenolic acid ' idonation activity myeloperoxidase,
glucose utilization
P-cresol ] 1 whole blood respiratory burst

neutrophil



2)

thymic

52

Polyamine, spermine spermidine neutrophil

Guanidino compounds B Cell

helper T Cell

Granulocyte inhibitory protein I, Il (GIP) degranulation

Immunoglobulin light chains glucose uptake chemotaxis
PMN

Parathyroid hormone (PTH) phagocytosis,

chemiluminescene production neutrophil PTH cytosolic

calcium ATP

(Parathyroidectomy)

T Cell
(malnutrition)
uremia
gastroparesis
uremia
(acidosis)
, (insulin
antagonist) anabolism ,
Blood-membrane reaction ( dialyzer
membrane) inflammatory mediator proteolysis
protein - calory malnutrition
atrophy, small lymphocyte poorly formed Hassall *
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corpuscle, peripheral visceral lymph node atrophy follicle
cell paracortical area T cell B cell
vitamin trace
elements folic acid HMIR 1
CMIR, pyridoxine monocyte
macrophage

3) Renal anemia

Erythropoietin
neutrophil
, phagocytosis
rHu EPO (recombinant human erythropoietin) neutrophil (o]
rHu EPO
cytokine immunoglobulin
4) Iron overload
ferritin
iron overload phagocytosis killing activity PMN
ferritin ,000 /
3 ferritin
; 1
phagocytosis H2 02 H20
myeloperoxidase phagocytosis
(0 2free radical)
rHu EPO deferoxamine

(iron chelator)

mucormycosis
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5) increased cytosolic calcium

secondary hyperparathyroidism

cytosolic calcium glucose uptake! pancreatic islet  cell,
thymocyte, cardiac myocyte, hepatic cell, adipocyte, kidney cell osteoblast
intracellular Ca2+ ATP-ase activity,
I phospholipid membrane fluidity, permeability ,
mitochondrial oxidation ATP
PTH 1,25 dihydroxy vitamin-D3
Calcium channel blocker Parathyroidectomy PMN
@
6) Drugs
steroid, : ,
deferoxamine Rhizopus
deferoxamine-iron complex Rhizopus

Rhizopus
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(Hepatitis B)

"2’

43

DNA

HBsAg

13)

double stranded DNA 1HBV specific

HBeAg

HBCcAg

14)

polymerase (

)

132,000

(

13
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double stranded DNA

2 long stranded (-)

3,200 nucleotides short stranded (+) 50-70

long stranded (-)
long stranded (-) transcript
short stranded (+) transcript
code codon

4 open reading frames

AUG

,C,X,

P ( 15

4 open reading frames (
open reading frames)
messenger RNA :

P 4

56



] 1PreS2
PreS1 genes PreS2 ' subtype
PreS1 subtype PreS1 nucleotide
2,854 1 PreS2 3,211 155 832

HBs subtypes antigen determinant a subtypes
determinant y d ad

ay ay subtype ad
HBs 226 d determinant
122 lysine y determinant arginine

15 ,c, X P

57
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' C gene core (HBc) 183
185 genotype open reading frames gene C
212 214 codons, HBc codon AUG 29
AUG (00 0 29) precore hydrophobic
polypeptide 1 HBeAg core
P DNA polymerase reverse

transcriptase activity
X code polypeptide 145-154 amino acid
HBXxAg gene expression
hepatocellular carcinoma

immune - mediated

Southeast Asia 1

China RAfrica 15-30
HBsAg HBsAg  “a"
2 "d” “y" i = adw, adr, ayw ayr subtype
ay 85 ad 15
ad

- périnatal or vertical route
HBV
HBsAg HBeAg positive

HBV 90



8 1 HBV infection
Low
Prevalence :
Chronic infection3 <2%
Total infection®b <2%

North America

Endemic status

Intermidiate

2-1%
20-60%

Eastern Europe

High

8-15%
>60%

Southeast Asia

Western Europe Southern Europe China

Australia Former Soviet Union  Philippines

New Zealand Central Asia Indonesia

South America Japan Middle east Africa

[Southern] Israel Amazon Blasin
South America Pacific islands
[Northern] Arctic [Eskimo]

a chronic infection refers to the percentage of population who have been

HBsAg positive > 6 months

total infection refers to the percentage of population infected with HBV at

sometime in their lives, including those who do not progress to chronic

infection

- sexual transmission
sexual partners
HBV

contact

HBV infection

blood to blood

- blood to blood products transfusion

HBV virus

- needle stick and other open wound injuries

16-40 '

salivary to blood
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1
- tattooing / manicures
- renal dialysis
expose blood
- breastfeeding
endemic area high prevalence HBV childhood
prenatal (mother to child child to child ) intermediate prevalence
older children, adolescents adult low prevalence area

HBV high risk lifestyles

90

10

90 1

chronic hepatitis

Acute hepatitis B infection
45-90

mild gastrointestinal upset

intravenous drug abuse

onset 5-10
chronic infection
30-40, -10

immunocompromised host

chronic hepatitis

life-threatening fulminant hepatitis



typical prodroma;

4-15
5-10 immune complex 1 1polyarteritis nodosa
1-4 70
20
1
acute fulminant hepatitis precore
mutant 1
acute hepatitis B 16
Laboratory
CBC prodromal phase mild leukopenia lneutropenia mild
lymphocytosis cBC
LFT — serum bilirubin
— serum AST ALT 8-20 upper limit
ALT
AST 8-10
— serum alkaline phosphatase 2-3 upper limit
— prothrombin time (PT) 2
parenteral vitamin K severe hepatitis
HBsAg HBeAg viral marker HBsAg
serum transaminase onset IgM anti HBc Ab
HBsAg 1HBeAg HBsAg

HBsAg serum anti HBs Ab ( 17)



Recovery
Death

/.
D,
Acute 3
Type B Hepatitis

Transient
Subclinical
Infection

g5

Acute
Hepatitis B Virus
Infection

=
MP° Q
Ds
©°
Cirrhosis Healthy" HBs Ag Carrier
State
)
0

V' [O

Hepatocellular Carcinoma

1 16 outcome



Jaundice

Symptoms Anti-HBc

/-——-\\
/ IgM Anti-HBc
nti-
7T

\

63

\w
Pt
0 ] > 3 4 5 6 12 24
MONTHS AFTER EXPOSURE
17 lvirology serology typical HBV
acute hepatitis B
Chronic hepatitis B infection
persistant HBV viremia 6
(serum AST ALT )
asymptomatic carrier
Chronic hepatitis B infection 40-70 acute
exacerbation 1
HBeAg anti HBe Ab
HBV DNA spontaneous e seroconversion HbsAg

select mutant stain precore mutant HBV



hepatocellular carcinoma ,

HBeAg negative

64

10-390

antiHBe Ab positive

HBV DNA precore mutant HBV
DNA Hepatitis D virus 1Hepatitis ¢ virus 1
alcohol
(2377
HBV antigen antibodies HBV DNA
marker
HBsAq ?
1 10
alanine aminotransferase (ALT) ( 17)
HBsAg 4-6 6
(  18)
10 HBsAg 0.5
AntiHBsADb
AntiHBsAb HBsAg window
period window period IgM
AntiHBe ' ' ' B { 17)
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///—\\\\ ALT
|

v HBeAg i il Anti-HBe

HBV DNA

i N \ Anti-HBc \ i
* 4
' \

\ IgM anti-HBc
el B g i R o e ke g s s =
/ // :
}lllljlﬁ//l 77 1 | 7/ R
)1 23456 12 24 36 48 60 120
Months after exposure "
m .18
HBCAgL antiHBc (
total antiHBc = IgM+1gG)
IgM antiHBc 2
HDV
HCV
IgG antiHBc antiHBs
AntiHBc

- window period

- AntiHBs

B HBsAg
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HBeAg precore protein HBV replication infectivity

seroconversion HBeAg AntiHBe seroconversion
HBsAg AntiHBs seroconversion
HBeAg HBV DNA active liver disease
seroconversion HBeAg HBV DNA 1
HBeAg AntiHBe
HBV DNA active precore mutant mutation
nucleotide 1,896 translation stop codon TAG
HBeAgU
HBVY DNA

Hybridization 1signal

amplification branched DNA 1 polymerase chain reaction (PCR) PCR

DNA
DNA
Pré antigen mantibody HBsAg
major, middle large protein open reading frames
gene Pré  ( protein HBsAg
spherical Pre 2 Pre 1 Pre S2)
1Pre 1 Pre 2 9
9 Pre
Protein amino acid
Major 226
Middle PreS2 281

large PreS1 PreS2 389-400



Prés
Pré
Anti HBs Ab
middle protein Pre S2
human serum albumin (PHSA)
HBV

HBCcAg antigen cellular
response Pre protein

antigen Pre S2 antigen
cell activity Pre S2
Anti HBs
10 HBV serology

67

polymerized

membrane bound HBsAg
humoral mediated immune
Pre S2 T helper

antibody HBsAg

Commonly Encountered Serologic Patterns of Hepatitis B Infection

HBsAg  Anti- HBs  Anti- HBe

+ - |g|\/| + -

+ loG + -

+ - oG - ¥

+ + H +- -
- IgM +- +-

- - oG - +-
+ IoG - +-
=+

HBeAy  Anti- HBe

Interpretation
Acute HBv infection, high infectivity
Chronic HBV infection, high infectivity

Late - acute or chronic HBV infection,
low infectitvity
1, HBsAg of one subtype and
heterotypic anti - HBs (common)
2. Process of seroconversion from
HBsAg to anti - HBs (rare)
Acute HBV infection
2 Anti - HBewindow
Low- level HBsAg carrier
2 Remote past infection
Recovery from HBV infection
1 Immunization with HBsAg (after
vaccination)
Remote past infection (?)
False - positive
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(BH

1) passive immunization Hepatitis B immunoglobulin (HBIG)
post exposure
2) active immunization (pre
exposure)
2
plasma derived vaccine
DNA recombinant yeast vaccine

plasma derived vaccine

HBsAg

HIV

DNA recombinant vaccine

DNA recombinant vaccine

HBsAg yeast
Saccharomyces cerevisiae HBsAg
HBsAg
20
non-glycosylated HBsAg polypeptide lipid matrix phospholipid

HBeAg HBcAg
plasma derived vaccine
DNA recombinant vaccine
AntiHBsAD titers 10ml /

DNA recombinant vaccine



1. Engerix B@ HBsAg 20

Smith Kline & Beecham

69

2. HBVax lI® 10 / Merck Sharp
& Dohme
Engerix B@ 15-30
3 011 6 20 seroconversion
112 3 333 1917 100
AntiHBsAD titer RIA method 1Abbott 12.3 154.9 981.4 ml /

11

AntiHBsAb seroconversion rate

/ P Seroconversion rate
Neonate >95
2-19yr ~ 99
20-29 yr - 95
30-39 yr - 90
40-49 yr ~ 85
50-59 yr ~ 70
>59 yr - 50
Renal failure 1HIV infection 1 - 50-70

other immunosuppression

Liver disease - 60-70

12)



12 recommended doses of currently licensed hepatitis B vaccine™

group RecombivaxB” Engerix B*

Infant of HBSAg negative 25 0.25 10 0.5
mother and children < 11yr
Infant of HBsSAg positive 5.0 0.5 10 0.5
mother ; prevention of

perinatal infection

Children and adolescents 5.0 0.5 20 1.0
11-19 yr

Adult > 20 yr 10 1.0 20 1.0
Dialysis patients and other 40 1.0* 40 2.0

immunocompromised

persons

* both vaccines are routinely administratered in a three dose series. EngerixB has also

been licensed for a four dose series administratered at 0,1,2 and 12 months.

# special formulation

## two 1.0 doses administratered at one site lin a four dose schedule at 0, 1,2 and

months
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13 group with increased risk of HVB infection for whom hepatitis B vaccine is

recommended'B

Medical 1dental and laboratory workers and others with exposure to human blood

Homosexual men

Heterosexuals with multiple sex partners or with sexually transmitted diseases

Highly HBV endemic populations e.g. Alaskan natives

Household contacts of HBsAg positive individuals

Parenteral drug users who share needles

Hemophilia patients

Patients for whom multiple blood or blood product infusions are anticipated

Prison inmates and staff

Staff and patients of institutions for mentally disabled

Travelers to high HBV endemic areas with anticipated exposure to human blood 1
sexual contacts with locals or prolonged living  households with locals newborn

infants of serum HBsAg positive mothers

2-8
DNA recombinant vaccine
1 1 1
1 1 1 1 1 1 1
1 (Guillain-Barre’s  syndrome) 1

anaphylaxis shock

- HBV vaccine Hepatocellular carcinoma cell line



DNA recombinant vaccinia virus

DNA recombinant mammalian cells

Revaccination (/S8)

1 1
1-3 AntiHBsAD titer!
HBsAg
1
AntiHBSAD titer 10 ml /
(non responder) 1ldose
15-20 3 doses

30-50 10-100 ml /
1 1 100 !/

5-7

Pre-immunization screening <8)

HBsAg 1AntiHBsAb AntiHBcAb

, ' reversed passive hemaglutination (RPHA)
3 RIA ELISA
AntiHBsAb

AntiHBsAD titer

anamnestic response 4-10
anamnestic response AntiHBcAb
AntiHBsAb

HBV DNA ,

HBV DNA

72

1
0 !t/
RIA ELISA
HBsAg
AntiHBcAb
RIA
HBsAg



. 2522 Stevens C.E.
3 ( o 1
63%

. . 2527 Benhamou E

215 3
) 3 ( 0,1 2)
0,1 2) 2 5
3
45.6,75.0
14
50 1/

2528 de Graeff P.A

(Merck, Sharp & Dohme) 20

37

95

1 2
. .2530 Van Geelen J.A.
(MSD) 40 4 (

( 2) 20

12 "2

m Heptavax B 40
6)
(7
HEVAC B
1, 10
4 (
69.4 1 2
68, 82 75
®
22
@ ) 40
3 ( 01
23
9
0,1, 5 6)
3 ( 01
40
86

73

@ )
660

MSD
@ )
6)

74

plasma derived vaccine

( 1
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. .2531 Seaworth B. 5%
Cr > 2 / ; mean 4.5, range 2.0 -9.8 3
21 recombinant DNA (Recombivax ® ) 20
20 Recombivax® 2 40
20 plasma -derived 40
0 1 6 7 12 Anti HBs
SIN ratio 10 42, 69 75 7
17, 53 81 12 12 3
. .2534 Ono K Kashiwagi . @
recombinant DNA (Bimmugen® 20 /)
3 14 5 2 :
13 25 2 5
8 10 4 5
5 2 Anti HBs Ab
Anti HBs Ab 25 + 4.2 ,
26,5 + 3.7 431 + 4.1 1
(9.7 + 16 ) , 3
(ID)
. . 2535 Bergia R 3]
2 53 ( 25 ,
28 ) recombinant DNA (Engerix B®) 40 4
( , 0, 1,2 6), 43 ( ) plasma
derived (HBVax) 40 3 ( 0, 1 6)

81.4 62.8 1
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12 89.5 % 2 12
3 79.1
recombinant DNA
Buti M. @ Engerix ® 20
4 73
3 59 (titer)
6
10 I/
Dentico P. B 273
two-step 3 1 92 plasma-derived
vaccine (HBVAX® ) 40 3 ( 0 1 6) ; 2 121
plasma-derived vaccine HEVAC-B® 5 5 ( 0,
1 2 4 12) ; 3 60 recombinant DNA (Engerix B®) 40
4 ( 0, 1 2 6) 3
65 173 80
7 43 53
3 2 ( 80)
3 1 2
(titer )
Marangi AL. & 2 step 40 (
28 ) Engerix B® 40
0,1,2 6 7 100 U/
1 '18 ( 1 100 ml /
12 18 ( 2) 19 10
ml / Engerix ® 5 2
> 10 ml / 1 6 ( 3
Engerix ® 40

4 77.5%



3 1,461+ 98, 594+ 684 131 + 133 L/
two-step 100
. . 2537 Marangi AL. <) two-step
. .2535 36
63 1 41 2 17 3
5 Engerix B@ 40
794
19 3
1,344+ 84 (22 ) 1,322 +114 '/ (14 1; 422 +
174 (12 ) 305+239 !/ (6 ) 2 ;36x1.2 (5 ) 127 +
65 '/ (4 ) 3 1
2 2 1 : 25
3 2
2539 Mitwalli A (1) Engerix B®
27 15 20 4
0, 1 2 12 2 40 4 0 1 2 12
3 40 0 1 6
667, 82.3 80
89 67
(hemodialysis) (
93.3 66.7) (P 0.053)
2 0 1 2
. .2539 Mettang T. 8 Engerix B 40
10
( ) 4 ( 3 6)
61% 64%

Andre F. © 1Propst T. &

76

Ono K <@
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. .2543 Andre F.C. (Cg
Engerix B ®
5 025 ) 2 1,000 mill/
2
97.6 (ID) 90.5 (IM) (P = 0.16) 40 2 )
4 0 12 6
40.5+4.8 1153 + 5.8 P <
0.0001) (> 1,000 )
109.8+ 104 150.5+ 1 2 P =
0.0004) 127 + 11 8.7+ 0.8
(P = 0.006)

(predialytic CRF)
(&4% (predialysis)
Lefebure AF. <)

36
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