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1, 2 4,7
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Con A

(multiple organ failure; MOF)
MOF

60
Concanavain A(Con A)
58% 100%
30%
IL-2
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, flutamide, metoclopramide, estradiol,

dehydroepiandrosterone

. Harris Gefand

1,19

2 2 T, B ,
, 40-75%

21

2 T Con A 4



13 22,23

?
Noble sublethal drum trauma
Zweifach drum-rolling trauma
24,25
priming
preconditioning 2
(endotoxin tolerance) . 4
, 24
40% 89% ,
80% 20% ,
27-29
, 30 ml/ kg
24
96 5% 67% 3
20 ml/ kg 24

IL-1, TNF mRNA
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30 mmHg

33

30
30 mmHg

50%
15
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300 350g

55%  SPF(specific pathogen free)

Sprague-Dawley
22
. 5% halothane(

, , ) 3% halothane
N.-O O 70%
ethanol 26G
Ya (cardiac puncture)
kilogram 75ml
10% 7.5 ml/ kg, 20% 15 ml/ kg, 30%
225 ml/ kg
1 1 , 3
4% . 3
10% 10, 20, 30%
[ ]
1. 10, 20, 30%

10%



70% ethanol

160
@) » @
, (3 10% , @) 20% , 5) 30%
1, 2 4,7
10% 1, 2 4,7
20%
IL-2 . 8
2.
4  phosphate buffered saline(PBS) petridish

mesh (60 mesh, Sgma, S. Louis, MO, USA)
, pore 53 nylon mesh
10% (fetal bovine serum, Gibco, Grand

Island, NY, USA) 100U/ ml penicillin, 100 /ml  streptomycin

RPMI 1640(Sgma, . Louis, MO, USA, Sigma)
TrissNH.Cl (pH 7.6, Sgma)
2
Trypan
blue(Sgma)
3.
96-well plate 1x 10° 100



mitogen Con A(Sgma) well 2 10

37 , 5% CO: 96 . 72
well 1u Ci/ 10 [methyl-*H]-thymidine(NEN, Boston,
MA, USA; specific gravity 6.7 Ci/ mmol) 24
(Skatron Instruments, Sterling, VA, USA) fiber glass
filter mat
scintillation vial scintillation cocktail (Aquasol-2; Packard, Meriden,
CT, URA) liquid scintillation counter(LS 5000 TA; Beckman

Instruments, Fullerton, CA, USA)

Con A
2
[’H]-thymidine
| ]
72 \\ 24 /
2. . Con A
72 [’H]-thymidine 24
4,
2ml EDTA (Gen-

S, Coulter Corp, Miami, FL, USA)



(Falcon #2052) 20 (Serotec, Raleigh, NC,

USA) 100 . T CD3,
T CD4, T CDS§, B CD45RA
Cb3 CD4 Fluorescein isothiocyanate(FITC) , CD8
CD45RA R-phycoerythrin (R-PE) . 4
30 FACS lysing solution(Becton Dickinson, San
Jose, SA, USA) 10
PBS 0.5ml PBS FACS

Calibur (Becton-Dickinson, San Jose, CA, USA)

PC-LYSIS
5. IL-2
20 /ml Con A
RPMI 1640 10% 37 , 5% CO:
24 . 0.22
syringe 70 . IL-2
rat IL-2 Kit(Cytoscreen, Biocource International, Cama-
rillo, CA, USA)
anti rat IL-2 96-well plate 50
2 .4 100 Strepta-
vidin-HRP conjugate well 30
4 chromogen 100 30
100 stop solution . microplate reader

(Spectramax 340; Molecular Devices, Sunnyvale, CA, USA)  450nm
IL-2
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IL-2

0.05
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SPSS 8.0

Tukey



46.7+ 1.7g/
dL , 10% 1 378+ 32¢g/dL , 20%, 30%
4 39.3t 24, 316+ 1.0g/dL
( 3, A).
11,300+ 1,300/ mm’? , 20% 2 20,200+ 2,000
/ mm? ( 3, B).
90.2+ 0.7 % , 30% 2 59.4+
13.1 % ( 3, O),
( 3, D).
10,000
CD3+ (pan T
) 479+ 42 % CDA45RA+ (B ) 259+ 21% CD4+ (
T ) 373+12% CD8+ ( T ) 227+ 13%
( 4, A, B, C).
T T CD4+/ CD8+ ratio

1.79+ 0.15 ( 4, D).
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o e
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B, M8F F(/mm’), G Y4BT £&(%), D A A7 FAEF Fx T £E,
/mm%)3). @ WEZN), O: AFHARAZ, v: 10% EIT(75 ml/kg), V: 20% &8
(15 ml/kg), M 30% ¥ (225 ml/kg). *; )z T BE e p<0.05, # AZHAT
B3t p<0.05, 2t % n=8.

Moz AT AR offd M= AFsA] FL dETAM= 22820+
4869 cpmolg o}, &8 24 Fole 0, 10, 20, 30% EFFlAM 22 20,456
£2,901, 22,101+4,500, 8433%2,1729} 8,118+1,216 cpme 2 20%9} 30% &3
TolA ol A ATHAE 5, B). 2y £¥ 1, 4, 7d Fol= ¥
Aol e Z o Aol7h BFHA FAHITH 5 A, C D)
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57104632, 73001608 cpmel$im, 28 78 1, 2d F3F 7Y T Aleld]
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‘wound factor’

! Sauaia
, 7 MOF 61%
34
MOF
, Moore MOF MOF
35
‘one-hit’ "two-hit' , MOF
(one-hit)
MOF ,
(2nd-hit)
MOF 337
, MOF
38
39,40
, T

41
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40%

30%

10, 20 30%

83 mmHg, 20% (15 ml/ k)

45 mmHg, 40% (30 ml/ kg)

8,46

20%(15 ml/ kg)

10
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42-45

10% (7.5 ml/ kg)
73mmHg, 30% (225 ml/ k)

25mmHg

35mmHg
30%
48

60
1 18%
98%



147

Ja8a 2 20, 30%
7 10
50
T
T 21
51,52
T ,
T 53
, T
, T
54
30%
T, T, B

2,9,48
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24

20, 30%

Yamashita
TNF-a mRNA

10% 0%
“2-hit model"

17

@nd-hit)

56,57

5 8
MOF

Zervos

21

2 Con A

10 ml/ kg
24 48

55

10% 2

10% ”
. ”2-hit model"
, (neutrophil)
6 24

56

2-hit
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, "2-hit"

3033 Claridge
5 ;
5
32,59,60
10%
20% , 1, 2 7
10% 7
20% , 7 20%
30% . 10%
20% 2 C,
7 10% 7 20%
IL-2
, 7 10 20%
0 30% IL-2
IL-2 1
7
. Moore (systemic

inflammatory response syndrome; SIRS)

(compensatory anti-inflammatory response syndrome;

CARS) A
CARS CARS
SIRS CARS
2-hit , CARS
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2A
SRS l /SRS
|
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1 2B
11. 7
(€Y (SIRY
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CARS SIRS . CARS
(2A) 2-hit SIRS (2B)
Abraham 30%
2 7
IL-2 48 72
96
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’ IL'2

Knoferl 4
Ringer's 120 30 60
4 IL-3  interferon-y
IL-18 IL-6 A

63
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Sprague-Dawley
Con A IL-2
. Con A 20% 30%
2
. 10% 20% 7
1 2 Con A
20% 7 10%
, 20% 30%
Con A
2
. 10% 7 20% 1, 2 4 Con A
1 4
7 10 20% 0 30% IL-2
, 10 20% 1 4 IL-2
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Abstract

Effect of small hemorrhagic preconditioning on
immunosuppression following massive hemorrhage in rats

Sung Pil Chung

Brain Korea 21 Proect for Medical Sciences
The graduate School, Yonsei University

(Directed by Professor Cheong Soo Park)

Immunosuppression is the main cause of late death following
trauma. Anima study has shown that severe hemorrhage would
induce immunosuppression. Despite of several attempts to restore
suppressed immune function following trauma or hemorrhage, no
practical measure has been introduced into patient care. The purpose
of this study is to evaluate whether adaptation mechanism could be
used to modulate the immunosuppression following hemorrhage.
Tolerance to hemorrhage is yet to be reported; however, endotoxin
tolerance adaptation to the repeated administration of endotoxin
has been well known. Endotoxin tolerance was recently found to have
relationship to the tolerance to hemorrhagic shock. Moreover,
physiologic protective effect on the hemorrhagic shock after 48 hours of
pretreatment has been discovered. Based on these findings, this study
was designed to evaluate whether pretreatment with small amount of

hemorrhage would induce the immunomodulating effect on massive
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hemorrhge that could cause immunosuppression.

The male Sprague-Dawley rats were hemorrhaged by cardiac
puncture at the amount of 0, 10, 20, and 30% of total blood volume.
At 1, 2, 4, and 7 days after hemorrhage, the immune responses were
observed. Pretreatment with small hemorrhage (10% not enough to
cause immunosuppression) was induced 1, 2, 4, and 7 days before main
hemorrhage, and immune responses were also observed. Immune
functions were measured by peripheral lymphocyte subpopulation (pan
T cel, T helper, T cytotoxic, B cell), Con-A stimulated proliferative
capacity of and IL-2 release from splenocytes. The results were as
following:

1. The distribution of peripheral lymphocyte subpopulation showed
no significant differences among various amounts of hemorrhage or the
time intervals after hemorrhage.

2. The Con-A stimulated proliferative capacity of splenocyte (SPC)
was decreased in hemorrhage of greater than 20% of total blood volume
at only 2-day interval.

3. The SPC increase was higher with 7-day interval between 10%
and 20% hemorrhage than 1- or 2-day interval.

4. The SPC increase was higher when pretreatment of 10% hemo-
rrhage was performed 7 days prior to 20% hemorrhage compared to
20% or 30% hemorrhage without pretreatment hemorrhage except
cardiac puncture. This phenomenon, however, was not observed when
the interval between hemorrhage was 2 days.

5. 20% hemorrhage was performed 7 days after pretreatment and the
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SPC was observed at 1, 2, and 4 days after second hemorrhage. The
SPC increase was higher at 1st day than 4th day after second
hemorrhage.

6. The amount of IL-2 released by splenocyte was higher in 10 20%
group compared to O 30% group when hemorrhage interval was 7
days, and higher at 1st day compared to 4th day after second
hemorrhage in 10 20 % group.

In conclusion, the immune response varied depending on the hemo-
rrhage interval following pretreatment, and increased immune response
was observed even after hemorrhage that, by itself, would cause
immunosuppression. This effect, however, was only observed during

short period of about 1 day following second hemorrhage.

Key Words: hemorrhage, immunosuppression, tolerance
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