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(% of AMsfrom chronic and acute DM vs. control mice phagocytizing
beads)

(Beads fluorescent strength in AMs from chronic and acute DM vs.

control mice)
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6-PG 6-phosphogluconate 6

AMs Alveolar Macrophage

BAL Bronchoaveolar Lavage Fluid

DM Diabetes Mdlitus

FBS Fetal Bovine Serum

G-6-P  Glucose-6-Phosphate -6-
G-6-PD  Glucose-6-Phosphate Dehydrogenase -6-
GSH Reduced Glutathione

GSSG Oxidized Glutathione

HLA Human Leukocyte Antigen

HMPS Hexose Monophosphate Shunt -
IDDM  Insulin-Dependent Diabetes Mellitus
IL-2 Interleukin-2 2

K.p. Klebsella pneumoniae

LPS Lipopolysaccharide

NADPH Reduced Nicotine Adenine Dinucleotide Phosphate

?



NADP"  Oxidized Nicotine Adenine Dinucleotide Phosphate
?

NIDDM  Noninsulin-Dependent Diabetes Méllitus

PBS Phosphate Buffer Saline

PMNs Plymorphonuclear Leukocytes

PMs Peritonea Macrophages

STZ Streptozotocin
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(didbetes mellitus, DM)

(Wilson and Foster,1992)

Insulin

Typel insulin-dependent
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diabetes mdllitus, IDDM 40

B
human leukocyte antigen HLA DQ DR Thorsby et a., 1993
T
2 Type 2
noninsulin-dependent diabetes mellitus;, NIDDM 40



1~2% (Wilson and
Foster,1992) 2

(Fujimoto, 1966)

( , 2000) 30~40
1 ( IDDM)
35 ( , 1996) 14,000 2 (
NIDDM) %5 (
, 1996) 40 2/3
100 ( , 1993)

IDDM NIDDM
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30~50
1983)

20

NIDDM

IDDM

25

(Marks, 1977)

25

IDDM

25~34

IDDM

20

(Andersen,

55 (Marks, 1977)

25

75 (Bdlad et dl., 1988)

7 (King, 1971)

, 1996)

90 NIDDM 25.8

50% (

, 1998)

60% (Dyok, 1993)

, 1997)

1982~1991

37.2%

5.95%

14

(

(Mauer et al., 1985)

NIDDM

(Wilson, et d. 1992)

25

1.5%

, 1998)

(

20

, 1998)



IDDM NIDDM NIDDM

do/db  ob/ob

IDDM streptozotocin (STZ) aloxan
B
IDDM
IDDM
IDDM (Mords et d,

1985)

( Robbins et a., 1944; Seymour et d., 1963)

( Mackowaik et

15



a., 1979)

@ (Polymorphonuclear Leukocytes, PMNS)
| (PMNS)
— 2~4
(PMNs)
PMNSs

(Mowat et ., 1971)
PMNs
PMNs
(Brayton et a., 1970)

. PMNs

PMNs

PMNs

PMNs

(Streptococcus pneumoniae)

(Bagdade et d., 1974)

PMNs
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PMNs PMNs
(Bybee et d., 1964) PMNs
(Staphylococcus aureus) (Candida
guilliermondii) PMNs
(Nolan et dl.,

1978; Davidson et al., 1984)

PMNs
1-2
PMNs (Peterson et a, 1977)
PMNSs
PMNs 53 ~74 (Bagdadeetd., 1978,
1980) PMNs
60 PMNs
HbA (Andersen et d., 1980)
PMNs PMNs
(Repine et

d., 1980)

PMNs ( Naghibi et a., 1987)  PMNs

17



(superoxide anion)
(superoxide production)
(Winocour et al.,1988) PMNs (zymosan)
E (prostaglandin E) B2
(thromboxane B2) B4 (leukotriene B4)

(Quigt et d., 1983) (Jubiz et 4., 1984)

(2 (Monocyte)
(Geider et d., 1982)
(Candida albicand)
(Staphylococcus epidermidis) (latex
particles)

(Glasset d., 1987; Katz et d., 1983)
(Listeria monocytogenes)
(Hill et a., 1983)

(zymosan)

(Kitahara et d., 1980)

3 (cell-mediate immunity)

18



(phytohemagglutinin -~ PHA)
(MacCuish et d., 1974)

(Casey et dl., 1987)

T
T (Kolterman et a., 1980)
IDDM T 2 (interleukin-2  1L-2)
IL-2 T (Kayeet d., 1986)
IDDM (naturd killecells  NK cells)

(Negishi et al., 1989)

(Alveolar macrophage; AMs)

(Cohen et al., 1975; Green et al., 1964) 1961

Myrvik AMs AMs

19



(Myrvik et d., 1961)
AMs (Finley et d., 1967)

AMs

AMs
(Smon et al., 1977)
(van Furth et a., 1970; Volkman et a., 1965)
AMs (Bowden et d., 1969, 1972)
AMs
Y AMs
AMs Y
AMs 100
(Thomas et d., 1976) AMs (Lin et a., 1975)
AMs AMs

AMs 0.35~1.25

20



AMs

AMs

15~50 p m Giemsa

? AMs
et a., 1971; Cohen et al., 1971)
(Harris et al., 1970)
a., 1971, Cohenetd., 1971) AMs
AMs
(Pratt et al., 1971) AMs
a., 1972; Cohn et al., 1963)

AMs

(Quan et d., 1977)

21

(Golde et al., 1974)

1.3
-Schiff

(Mann

(Mann et

(Stos= et

AMs



AMs

(Oren et d., 1963)

PMNSs
(peritoneal macrophages, PMs) (Sbarra et al.,
1959) AMs (Cohen et al., 1971; Oren et al.,
1963; Mason €t d., 1973) AMs
PMs AMs
2 2 2
(Simon €t al., 1977)
@
AMs 1gG Fc
(Reynolds et d., 1975) (Shurin et al., 1978)
AMs (Mantovani et
da., 1972) (Bacillus Calmette-Cuerin)
AMs 19G



(Montarroso et a.,1978) AMs

AMs
(actin) (micro - filaments)
(Stossd et d., 1976)
2
AMs (H20,)
(Gee et dl., 1970; Klebanoff et al., 1973) H,O,
NADPH ? (NADPH oxidase)
NADPH ? (hexose monophosphate shunt)
NADPH ? H,0,
(superoxide anion  Oy) H,0, ?
(catalase) ( ) (Ross et d., 1973)
(3) AMs
AMs (colony - stimulating
activity) AMs (granulocyte)

(monocyte stem cell) (Golde et d., 1972)

(Glode et

23



a., 1974)

4 (Antigen presenting)
T (helper T cdll)
T (Unanueet d.,
1984)
(sdf- antigen) T T

(Klebsiella pneumoniae; K.p.)

(K. pneumoniae) (Gram negative)
(Enterobacteriacese) (capsule)
(virulencefactor) (citrate) (glucose)

( carbon sources) (Podschun and Ullmann, 1998)

K. pneumoniae 3

K. pneumoniae

24



90 (Baron, 1991)

(1)
K. pneumoniae (Cryz et d., 1992)
K. pneumoniae PMNs (Podschun et al., 1992)
(bactericidal serum factors) (Williams
et a., 1983) (capsular polysaccharide; CPS)
(mannose)
mannose-a -2/3-mannose
(surface lectin) (Athmnaet dl.,
1991)
(2 (serum resistance and lipopolysaccharide;
LPS)

K. pneumoniae

LPS

(serum resistance)
(1) CPs
(2 LPS o)
O-polysaccharide side

25



chain C3b
(lytic membrane attack complex ~ C5b-C9)

(Podschun and Ullmann, 1998)

3)

K. pneumoniae

(Highsmith and Jarvis, 1985)

K. pneumoniae

(Carpenter, 1990)

(Lorian and Topf, 1972; Grayhill et a., 1973)
(McDonad et a., 1984)
(monomicrobia) K. pneumoniae
K. pneumoniae
(Goldman et d., 1978; Greenstein et a., 1984)
80 (Chengetad., 1997)

26

27
K. pneumoniae

K. pneumoniae



(Mackowiak et d., 1979)

(acute respiratory disease syndrom; ARDS; Moss et dl.,

2000)

(Dorthy et al., 2000)

(E.coli)

27



(Cheng et a., 1991; Chen et d., 2000)
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Figure 1. The morphology of aveolar macrophage under the microscopy. (J.

Gen. Micro. 129:2181-2191, 1983.)
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0.05M, PH 45 (Citrate buffer)

(Citric Acid; CeHsNaO-; USB) (dd H,O) 1IN
& 12N (NaOH) 1IN & 12N (HCl) 50 ml (50 ml centrifuge
tube) (droper) (wipes) (pH Vison,
Jenco, Electronic; LTD) PH4 PH 6.8 (vortex mixer)
10 ml dd H,O 2.5 mmole Citric Acid vortex dd H,O
30 ml vortex PH 4 PH6.8 dd H,O

sodium citrate buffer PH
NaOH HCI PH 45 dd H,O

dd H,O  50ml PH 4.5

31



1 C57BL/6J mae mice

PE

55 12

streptozotocin

(N-(Methylnitrosocarbamoyl)-o glucosamine; Sigma) 0.05 ;pH4.5;4

(citrate buffer)

(1c.c.syringe) 5c.c

PE

2 weeks

055mg/lg  streptozotocin
citrate buffer 2

streptozotocin

(pipette pump) (blue tip)

PE
6-week-old
streptozotocin 0.2 ml

4
streptozotocin - 7

32



300mg/dl
300 mg/d 055mg/g  dreptozotocin
streptozotocin - 7

300mg/dl 6

(Modd 1500 sidekick glucose analyzer; Y Sl)

(YSI 2747 standard; YSI) 25 pu | (YSI 1501; YSI)
(wipes)
70 (ethyl ether)
180 mg/d pipette
70
mice 5 6 251 |



25 u | mice

pipette
(bronchoalveolarr lavage fluid; BAL)
6 (ethyl ether)
70 (70 dcohal) (normal
saline) (IX PBY) (heparin)
(15 ml 50 ml centrifuge tube) (1.5 ml micro centrifuge
tube) PE (polyethylenetube; PE - 50) 21 (21-gauge needle)
(1 ml syringe) 26 1ml
PBS sdine heparin



70

70
1/3 1ml
heparin
2
180°
PE
PE 4 1ml 1X PBS PBS
PBS PBS 2 min.
lavage 15ml 4 1 ml PBS
15ml
(cell count)
15mi (15 ml centrifuge tube) (X
PBS) (dropper) (electrical Pipette) (5mi

35



pi pettes)

(microscopy)

(hemacytometer; Hausser Scientific, USA)

15 ml 1100 rpm 4 5min 1X PBS
IXPBS 5ml 5c.c. pipette
1100rpm 4 5min
PBS IXPBS 5ml pipette
2 p | 2 3
/4 x 5ml x 10*
A.) Cytospin
(micro dides glass; Daco) (droper)
cytospin cytospin (Shadon) (190005 Filter

36



Cards; Shandon)  cytospin (cytospin 3; Shadon)

7
power
set speed 300 rpm. set time 5 min. START
B.) Giemsa stain
(methanol) Giemsa (ddH,0) (droper)
(microscopy)
cytospin lcc (methanol)
30 min. Gimsa
3c.c. Giemsa dd H,O 90c.c. Giemsa dd H,O
1 30 30

min 1 min

37



15 (15 ml centrifuge tube)

C57BL/6J 6ml 2500 rpm , 20
min (serum) 4000 rpm , 30 min

fibrinogen

(FL-Beads)

RPMI Medium 1640 1x0.1 micro filtered with L-glutamin (Gibco ©)
(fetal bovine serum; FBS) 15 (15 ml centrifuge tube)
Fluorensbrite carboxyolate 0.85micro (Sphero™ Microparticles
yellow; Pharmingen)

(vortex mixer)



10ml

RPMI-1640  15ml 1 ml Fluoresbrite
carboxyolate 0.85 micro 4000 rpm 4 30 min 10ml
RPMI-1640 4000rpm 4  30min 10 ml RPMI-1640
4000 rpm 4 30 min RPMI-1640
2~5ml (opsonize) 4  30min
4000 rpm 4 30 min 10 ml RPMI-1640

4000rpm 4 30 min

10 ml RPMI-1640 4000 rpm
4 30 min 3ml FBS 4000 rpm 4
10 min 5 ml RPMI-1640 4000rpm 4 30min
5ml RPMI-1640 4000rpm 4 30min
6 ml RPMI 4

0.1 FBY 1xPBS

39



(IX PBS) 4 (4 paraformaldehyde= 4g paraformaldehyde/ 100

ml PBS) 70 (acohol) RPMI-1640 1000p 200p (pipette
pump) (bluetip) 5Sml ( Falcon ©)
(electrical Pipette) 37
(incubator) (vortex mixer)
37 250 rpm 0.1 FBS RPMI-1640
37
cell count cdl falcon 2 Q) 4
beads (2) 37 beads beads
beads 1200 rpm 4 10 min
falcon 50 p | 0.1 FBS 50
Ul RPMI-1640 50 Y |
37 250 rpm 120 min
2 hr 1ml 4 4 paraformaldehyde
10 min 1200 rpm 4 10 min
2ml PBS 1200 rpm 4 10 min
1 ml PBS



FL-1 FITC 495 nm 525 nm

E. coli

(fetal bovine serum; FBS)

(1X PBS) 70 (dcohl) PHAGOTEST®Kit (1) E.coli-FITC  (2)

Quenching solution  (3) Lysing solution  (4) Washing solution  (5) DNA

staining solution (Orpegen Pharma) 1000p 200p 20p (pipette
pump) (blue& yellowtip) 5ml ( Falcon ©)
37
(FACSCalibur™) (vortex mixer)
37 37 FBS Lysing solution 37
25 cell count cel
falcon 3 (1) E.coi (2 4 E. coli

(2x10°cdls/ ) (3) 37 E. coli (2x10°cdlls/ ) 1100 rpm, 4 ,5

a4



min falcon

100 p I PBS 20 pu | FBS 20
u | E. coli vortex 2-3 37 incubate 2 hr
2hr 100y |
Quenching solution vortex 3 ml Washing solution  vortex
1100rpm 5min 4
1.5 ml Washing solution vortex 1100rpm 5min 4
2ml Lysing
solution vortex 20 min 1100rpm 5 min
4 3 ml Washing
solution vortex 1100rpm 5min 4
200 u | DNA staining solution vortex
10 min 0.5 ml PBS vortex 60 min
FITC 488 nm

Klebsiella pneumoniae

Klebsiella pneumoniae

A)

42



70 70 (1.5
ml micro centrifuge tube) (eppendorff rack) 15 ml

Tryptic Soy Broth (TSB broth; Becton Dickinson)

LB Agar, Miller plate (Becton Dickinson) (electrical Pipette)
(5 ml pipettes) (IX PBS) 1000p 200p
20p (pipette pump) (blue & yellow tip) loop
37 (incubator)  Klebsella
pneumoniae (
)

loop 1 colony K.

pneumoniae K. pneumoniae 5ml TSB broth mix 37
shake overnight (18 hr) 18 hr 20 p | K. pneumoniae
broth 5ml TSB broth mix 37 shake overnight 18 hr
18 hr K. pneumoniae 1 10 10
09ml PBS 100 p | K. pneumoniae

broth 0.9ml PBS mix 100u | 09



ml PBS mix 10 1 10 10
LB agar plate LB agar plate 30 p |
PBS mix 0 u
I LB agar plate 70
LB agar plate
37 overnight (18 hr) 18 hr plates colony
O.D.
B.) 0.D
10 K. pneumoniae (Spevtrophotometer
Du® 640; Beckman Coullter) (cuvette, Hellma) 70
(dchal) (wipes)
(1X PBS) 1000p (pipette pump) (blue tips)
600 nm 30 min 600u |
PBS blank 70 MiX
600 p | LB Agar



10° colony 100
- 10° 10*CFU /30 p |
10° 0.0045

10" CFU /30 p |

Klebsiella pneumoniae

C57BL/6J (ethy! ether)

(vortex mixer)

70 (normal saine) 50 p |
(50 p | syringe) (15ml 50 ml centrifuge tube)
(1.5 ml micro - centrifuge tube) PE (polyethylene tube;
PE-50) 21 (21-gauge needle) (1 ml syringe) 26 1mi
10* CFU/30 p | K. pneumoniae



70 norma saline
normal saline normal saline 10* CFU /30
Yl K. pneumoniae K. pneumoniae vortex

30u | K. pneumoniae

21 3u 1 K

pneumoniae 10" 2 min.

20

Klebsiella pneumoniae

A)

K. pneumoniae 20 hr. C57BL/6J (ethyl
ether)
70

(normal saline) (IX



PBS) (heparin) (A5ml 50 ml centrifuge

tube) (1.5 ml micro - centrifuge tube) PE (polyethylene tube;
PE-50) 21 (21-gauge needle) (1 ml syringe) 26 1mi
PBS norma saline heparin
70 normd saline
norma saline 20
lcc.
0.2c.c. l O0.1c.c. heparin
2
3ml PBS
PEtube PE tube

PE tube 0.6c.c. PBS

47



PBS PBS 0.6c.c. PBS
3ml (BAL)
B.)
DEPC (Phenol Chloroform [sopAmul
adcohal) 70 (acohoal) 15ml
(micro dides glass; Daco) (droper) cytospin
cytospin (Shadon) (190005 Filter Cards, Shandon)
cytospin (cytospin 3; Shadon)
(Microfuge centrifuge; Beckman)
cytospin Giemsa
15ml
DEPC 70 DEPC
DEPC 70
0.2ml 2500 rpm 15 min.



C) Klebsella pneumoniae

70 70 (15
ml micro - centrifuge tube) (eppendorff rack) 15 ml
PBS LB agar plate  1000p 200p 20p
(pipette pump) (blue & yellow tip) blue yelow tips
37 (incubator)
100 p | PBS 1 10
10" 10% 10° 20u |
LB agar 20U
I LB agar LB agar 37

18 18 LB agar

49



AMs

(Paired Student-t test; Excel©Window 2000; t ;

)

log CFU+1

(Unpaired Student-t test; Excel©Window 2000; t

)

AM



6 C57BL/6J

(citrate buffer) 4 STZ

B (glucose)

300 mg/d 8

142 + 3.3
mg/dl 361.2 + 3.3 mg/d|
p 0.05
6
29

208.8 + 19.8 ml/dl
5186 + 25.8
p 005

300 mg/d 8

51



29
p 0.05

mg/d|

n=10
SEM
30

18~ 20

300 mg/dl

9.9 mg/dl

STZ

p 005

8
8 n=42
n=27
4
33
32
32 n=4
Mean + SEM
29
p 0.05

52

300
n=46 29
Mean *
STZ

320.8 £ 5.7 mg/dl

1853 +
p 005
n=4
8
p 005
29



Mean + SEM

18
245 + 1.32 g

p=0.067

(BAL)

2817 + 119g

p 0.05

2833 + 1.12

275 + 155¢
33

Mean + SEM

Giemsa stain



Giemsa stain

1:3
92 %
(BAL)
6.8 + 058 x 10° cells 858 + 0.84 x 10° cdls
P 005
33 n=9 n=9
Mean + SEM 1395 + 1.05 x 10°
cells 6.7 + 1.795 x10° cdls p
=0.15
33 n=3 n=3
Mean £ SEM
p
0.05 33 n=9 n=3
Mean = SEM



(1)

(nonbiological)

(gated %)
(FL-Mean)
Gina (Gina et al, 2000)
(Phagocytosisi Index; Pl = mean x gated %)
no beads
6.67 +
3.27% 431 +
2.64 %
p 0.05 33 n=3
n=3 Mean = SEM
no beads 0.81 = 0.59% no beads
0.81 + 0.18% no beads



p=0.19

no beads
(FL-Mean)  376.6 + 221.1
369 + 210.1
p=0.42
33
=3 n=3 Mean + SEM
no beads 141.1 + 56.8
no beads 165.3 + 69.5 no
beads p=0.21
beads no beads
(P1)
(PI) 36.32 + 32.01
(PI) 25.12 + 23.53
(PI) p=0.15
no beads 1.365 + 0.99
no beads 1.53 £ 0.75 no
beads p=0.372
beads no beads



33 n=3 n=3

Mean + SEM
(2) E. coli
(biological)
LPS
gated% FL-Mean Pl
E. coli
E. coli E. coli
4 37 AMs gated% FL-Mean Pl
4 AMs gated% FL-Mean Pl
313 +
1.51% 343 +
1.99%
p=0.22 33 n=3
n=3 Mean + SEM
4 E.coli 331 £ 1.97% 4 E.
coli 6.86 £ 2.03% 4 E. coli
p 0.05

37 E. coli 4 E. coli 37 E. coli

57



p 0.05

p=0.16
37 E.coli AMs FL-Mean 10.4
+ 9.25 49.58 + 23.93 33
n=3 n=3
Mean = SEM 4  E. coli
p=0.24 37 E.coli
4 E. coli
(P1) (P1)
1.28 + 0.48 37 E.coli (PI)
0.73 =+ 0.71 37 E.
coli (P p=0.23
33 n=
3 n=3 Mean + SEM
4 E.coli (P) 234%121 4
E. coli 5+ 141 4 E. cali
p 0.05
37 E. cali 4 E.coli
37 E.coli p 0.05



0.97 % 8.61 + 3.33
%
p=0.078 p=0.49
33 n=3 n=3
n=3 Mean + SEM
4 E. coli 279 + 1.47%
4 E. coli 5.7 £ 1.94% 4 E.
coli p=0.19
37 E.coli 4 E. coli 37 E.
coli p 0.05
p=0.34
p=0.12
37 E. cali
AMs FL-Mean 12.67 + 3.18 5.16
+ 4.72 33 n=3 n=
3 33 n=3
Mean =+ SEM 4 E.
coli p=0.2

59
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37 E. coli 4 E. coli

(P1)

(P) 127 + 0.77 37 E.coli
(P) 017 + 0.15
37 E.coli (P p=016 p=
(Pl p = 0.054
33
n=3 n=3 33
n=3 Mean + SEM

K. Pneumonia

10* CFU K. pneumoniae 20

K. pneumoniea

log ( = log (cfu+1l))

K. pneumoniae

pneumoniae 1.533 = 0.28
0.16 K. pneumoniae
p 0.05 33

+1



n=3 Mean =+ SEM

K. pneumoniae 193 £ 0.96
0.77 £0.54 K. pneumoniae
p=0.11 33 n
=3 n=3 Mean + SEM

K. pneumoniae

p=0.37 33
n=3 n=3
Mean + SEM K. pneumoniae
0.66 + 0.66 0
K. pneumoniae p=0.21
33 n=3 n=3
Mean + SEM K.
pneumoniae 0.6 £ 0.6 0.16 +
0.16
p=0.21 33 n=3
n=3 Mean + SEM
K. pneumoniae p=0.47

33 n=

61



62

Mean + SEM



(mg/dl)
600

500

400

300

200

100

8 wk

*H

O Con.

Chronic

29 wk

control mice) 8
citrate buffer) n=42

6 STZ) n=46 29
27

"p  0.05 29wk vs. 8wk

(Fig. 3. Blood sugar value of chronic DM vs,
(6 01lmllg 6
(6 55 mg/kg
n=10 n=

Mean + SEM ‘p 0.05 DM vs.Con



(mg/dl)

350

300 [

250

200 [

—

OCon.
Acute DM

150

100

50

Con. Acute DM

(Fig. 4. Blood sugar value of acute DM vs.
control mice) 32 (30 01lmllg 6
citrate buffer) n=4 (30 55
mg/kg 6 STZ) n=4 Mean = SEM

‘p 005 DM vs. Con



(9)
35
* *
*
0 r *
25 r
20 -
—O— CON.
15 L —&— DM.
10
5 -
O | | |
& @& \?& @%* «ﬂ}“& @& @s*

(Fig. 5. Body weight of chronic DM vs.
control mice) (6 0O1lml/g 6 citrate
buffer) (6 55mgkg 6 STZ)

Mean + SEM ‘o 005 DM vs. Con






(9
35
1 |
25 | i\{
20 r
—o—Con.
15 +
—e— Acute
10 L DM
5 -
O 1
30 wk 33wk
(Fig. 6. Body weight of acute DM vs.
control mice) (30 O01lml/g 6 citrate
buffer) n=4 (30 55 mglkg 6

STZ) n=4 Mean + SEM

67



(*1Ccdls)
16

14

12 -

10 |

O Con.
DM.

Acute DM. Chronic DM.

(Fig. 7. Number of AMs

from acute and chronic DM vs. control mice) 33 n

n=3 Mean + SEM p

005 DMvs. Con;" 005 AcuteDM vs. Chronic DM

68



(%)
12

10 r

Con. Chronic DM.

(Fig. 8. % of AMsfrom chronic DM vs. control mice phagocytizing beads) 33
6 01lmllg 6 citrate buffer) n=
3 (6 55 mgkg 6 STZ) n=3
Mean = SEM

69



(FL-Mean)

700

600 ~ T

500

400 -

300 +

200

100 ~

Con. Chronic DM..

(Fig. 9. Beads
fluorescent strength in AMs from chronic DM vs. control mice) 33
(6 O1lml/lg 6 citrate buffer) n=3
(6 55 mg/kg 6 STZ) n=3

Mean + SEM

70



(%)
14

12

10 -

8 + 0t Con.
EDM.

Acute DM Chronic DM

(Fig. 10. % of AMsfrom chronic and acute DM vs. control mice phagocytizing

beads) 33 n=3 n=3

Mean + SEM

‘p 005 DMvs. Con;"p 005 AcuteDM vs. Chronic DM

71



(FL-Mean)
80
70
60
S0 1 0 Con.
20 L HDM.
30
20
10

0

Acute DM Chronic DM
(Fig. 11. Beads
fluorescent strength in AMs from chronic and acute DM vs. control mice)
n=3 n=3
n=3 n=3
Mean + SEM

0.05 DMvs.Con;"p 0.05 AcuteDM vs. Chronic DM

72
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P



(log cfu+1)

3.5

O Con.
B DM.

Acute DM Chronic DM

K. Pneumonia (Fig. 12.
Bactericidal ability of left lung to K. Pneumonia from chronic and acute DM vs.

control mice.) 33 n=3 n=3 33

n=3 n=3 33

+ SEM ‘o 0.05 Chronic DM vs. Con.

73



(log cfu+1)
14

12 T

0.8 + O Con.
DM.

06 r

04 r

Acute DM ChronicDM

K. Pneumonia (Fig. 13.
Bactericidal ability of plasmato K. Pneumonia from chronic and acute DM vs.

control mice.) 33 n=3 n=3 33

n=3 n=3 33

+ SEM
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K. pneumoniae
(Acute Hyperglycemia)

K. pneumoniae

(Wilson and Foster, 1992)

C57BL/6J
300 mg/d 29
500 mg/dl
C57BL/6J
STZ 25
300 mg/d 400 mg/d (Vidyaet d., 1996)
29 500 mg/dl

C57BL/6J STZ
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28

28.1+4.5 (Kako et al., 1999)

5~10 1~-2
BAL
BAL
5x10° 92

1992) BAL
ml

ICR 10

(Amano et d., 2000)

BAL

27

76

245+1.8 g

(BAL)

90 ~ 95

(Innocent et d., 1988)

92

C57BL/6J

3ml

(Tachibana et dl.,

6.7x10° + 1.795

BAL

AMs

STZ



18 Amano

PMs
Mac-1 -2 -3 ICAM-1 (Ptak et al., 1998)
(Peritoned
macrophages PMy) STZ
PMs (nonbiological) (latex beads)
(Nakano et al., 1984)
(Fluorensbrite carboxyolate)
(FL-Mean) (M)
STZ PMs
(tubercle bacillus) (Saki et dl.,
1980) Saki
PMs (in vivo)
(humora immune) (cdlular immune)



PMs AMs

(invitro)
(FL-Mean) (PI)
(P)
AMs AMs
AMs
STZ
(reticuloendothelia system; RES) (collidal carbon)
14 28
DM 28 RES (8.1+1.04
min.) 14 (6.3£0.79 min.)
DM RES
DM RES DM
14 RES
DM RES
RES (Cornéll et ., 1981)

Comdll

AMs
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AMs (biological)

(S aureus)
(BB rats) DM
(Smaet d., 1988) PMs
(Candida albicans) PMs
(Poterson et a., 1981)
(Staphylococcus epidermidis) PMs ( lectin receptor )
aloxan PMs

lectin receptor (Glasset d.,
1986) dloxan DM

( Sheep erythrocytes, SRBC)
SRBC (Ptak et al.,

1981)

E.coli
(gated %)

(P)

27 189

7



100
100 (Thomas €t 4.,

1976) AMs

AMs
AMs
AMs AMs
(Fc receptors) (complement receptors)

(lectin receptor)

STZ IDDM
(Phorbol myristate acetate; PMA) AMs
AMs O,) AMs
©y) AMs (O5)
(14.4+2.0 nmol/10° cells, 20 min) (26.2+1.9 nmol /10° cells,
20 min) (Mohsenin et a., 1990) (S aureus)
(BB rats) S

aureus



(Smaet d., 1988) STZ
(Rhizopus oryzae) AMs
(Wdldorf et al., 1984)
PMs PMs (latex beads)

(NaKano et a., 1984) STZ
(splenic macrophages)
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INF-y
INF-y
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IL-6  TNF-a
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(Ptak et d., 1998) PMs FC receptor
STZ
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receptor PMs
Fc receptor Fc receptor
FC receptor (catabolism)
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AMs K. pneumoniae
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(Abbas,
Lichtman and Pober, 2000)
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(capsule)
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(2) K. pneumoniae

K. pneumoniae
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K. pneumoniae
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Diabetes médllitusis often identified as an independent risk factor for the
development of lower respiratory tract infections. Previous studies showed that the
diabetic patients with septic shock are susceptible to bacteria lung infections, but
less likely to develop severe lung injury, such as ARDS, compared with the
nondiabetics.

In Tawan, Klebsiella pneumoniaeis a leading pathogen of primary pneumonia
with bacteremia in diabetic patients and causes high mortality. Alveolar
macrophages (AMs) are a critical component of host defense against lung
infections. They not only provide the first-line phagocytic and bactericidal defense
against microbial invasion but aso modulate the immunity of the lower respiratory
tract. To investigate the functions of AMs from diabetic mice, mice were treated
with STZ at 6 and 30 wk old, chronic and acute diabetes, respectively, and were
kept until 33 wk old for further studies. The phagocytic capacities of AMsfrom
bronchoal veolar lavage were measured by the in-vitro fluorescence-labelled beads
or E-coli labeling and subsequent FACScalibur flow cytometer analysis.
Furthermore, the chronic and acute diabetic mice were infected with K.
pneumoniae by intratrachea injection. Twenty hr later, the homogenized left lung
and the plasma from the infected mice were plated on LB agar and incubated for
18 hr to determine the bacteria count. The results showed that the AMs from
chroninc diabetic and control mice had similar phagocytic capacities. The left lung
from K. pneumoniae-infected chronic diabetic mice had 21-fold bacteria colonies
than that from control mice. However, the bacteria counts from left lung and

plasmawere smilar in the acute and chronic diabetic mice. It islikely that the

%



decrease of the bactericidal ability of AMs contributes to the high susceptibility to
K. pneumoniae in diabetic subjects. This study may provide a new approach to the
investigation of the immune mechanisms of lower respiratory tract from diabetic

animals.
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