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Transpulmonary Sequestration of Leukocyte and Changes of Peripheral
Leukocyte Counts with Cardiopulmonary Bypass

Youn Kyu Kim, M.D.*, Yang Weon Kim, M.D.*, Seok Cheol Choi, Ph. D.**, Kwang Hyun Cho, M.D.*

Transpulmonary sequestration of leukocyte following cardiopulmonary bypass(CPB) has been
recognized as one of main causes of postoperative pulmonary dysfunction. The purpose of this study is to
investigate the effect of a single dose of prebypass corticosteroid on pulmonary leukostasis and
postoperative pulmonary dysfunction. The study was performed prospectively in randomized-blind fashion
for 50 patients from January 1995 to June 1995. All patients were divided into two groups; In the steroid
group(n=25), corticosteroid(Solu-Medrol 30mg/kg) was injected prior to CPB and in the placebo group
(n=25), normal saline was injected before CPB. The results were summarized as follows.

1. Total peripheral leukocyte counts decreased significantly at 5 minutes of CPB in all patients(P<0.01),
and began to increase progressively at later periods of CPB with neutrophilia. The significant rise
remained at postoperative 7th day.

2. During partial CPB, transpulmonary leukostasis occurred in placebo group(P<0.001), whereas it was
prevented in steroid group.

3. In both groups, peripheral lymphocyte counts were stable during CPB, but began to reduce at time of
intensive care unit(ICU) and the lymphocytopenia remained until postoperative 3rd day. The lympho-
cyte counts recovered on postoperative 7th day.

4. In both groups, peripheral counts of monocyte were relatively stable in the early peroid of CPB, and
increased gradually in the later periods of CPB. This significant monocytosis remained throughout
postoperative periods(P<0.05).

5. The mean value of postoperative PaQ> was lower than that of pre-CPB in placebo group(P=0.01), but
in steroid group, there was no significant difference(P=0. 90) and fever was higher in placebo group
compared to steroid group(P=0.001).
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We concluded that leukocyte activation and transpulmonary sequestration of leukocyte are caused by
CPB and it is also noticed that administration of high dose corticosteroid before CPB is beneficial for the
prevention of transpulmonary sequestration of leukocyte.

(Korean J Thorac Cardiovasc Surg 1996 ;29:700-12)

1. Cardiopulmonary bypass
2. Leukocyte
3. Steroid.
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Table 1. Clinical characteristics of the patient in two groups
Parameter placebo group steroid group
(n=25) (n = 25)
Sex (male : female) 12:13 7:18
Cardiac defect 18: 7 15:10
(congenital: acquired)
Age (years) 14+13 1514
Body weight (kg) 3004223 353+23.8(%)
Body surface area (m?) 0.9+0.5 1.0£0.5(*)
ACC(min.) 61.0+33.4  64.5+28.9(*)
TBT (min.) 76.4+£36.7  84.7+35.8(%
Perfusion rate (I/m2/min.) 2.2+0.1 2.1+£0.1(")
Lowest body temperature(‘C) 31,7420 31.0+£2.0%

Data are expressed as the mean +standard deviation (sd).
* : No significance , P>0.05.
Legend : ACC, Aortic cross-clamping time.

CPB, Cardiopulmonary bypass.

TBT, Total bypass time.
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Table 2. Changes of peripheral leukocyte counts in placebo group
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Sampling Total WBC P value Neutrophil P value Lymphocyte P value Monocyte P value
Period {(no./ul) (no./ub) (no./ul) {no./ul)

Pre-CPB 7,9911+2,617 4,500+2,093 2,675+ 835 630230

CPB-5 5,547 +£2,661 0.001 2,732+1,952 0.003 2,254+ 702 0.06 509 +£234 0.01
CPB-30 6,987+3,043 0.11 3,768+2,139 0.08 2,537+ 846 0.56 530290 0.11
CPB-60 8,0801+3,922 0.94 4,528 +2,757 0.97 2,853+1,209 0.61 5601319 0.46
CPB-90 11,803 +8,236 0.02 8,011 +6,859 0.001 2,812+1,202 0.78 976 £534 0.004
CPB-120 10,893+ 7,642 0.02 7,687+6,436 0.001 2,300+1,081 0.54 766+ 871 0.004
CPB-off 10,640+ 5,261 0.03 6,935+4,969 0.03 3,109+1,173 0.04 586+324 0.45
ICU 12,328 4,249 0.0001 8,827+3,463 0.001 2,544 £1,018 0.65 872+ 382 0.01
POD-1 12,023 +3,891 0.0001 9,870+3,611 0.001 1,232+ 623 0.0001 8524356 0.02
POD-2 11,614 +3,006 0.0001 8,836+2,844 0.001 1,778 1,165 0.003 932+682 0.01
POD-3 10,278 +2,889 0.008 7,106 £ 2,445 0.001 2,240+1,003 0.05 851579 0.02
POD-7 10,586 +2,621 0.0003 6,016+1,989 0.01 3,268 £1,663 0.05 945+ 551 0.01

Data are shown as the meantsd.
P value : Statistical significance between Pre-CPB and each sampling period.
Legend : CPB, Cardiopulmonary bypass.

ICU, Intensive care unit.

POD, Postoperative day.

WBC, White blood cell.
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Table 3. Changes of peripheral leukocyte counts in steroid group

21 2]
1996;29:700-12

Sampling Total WBC P value Neutrophil P value Lymphocyte P value Monocyte P value
Period (no./ul) (no./ul) (no./ul) (no./id) -
Pre-CPB 8,192+2,729 5,028 +2,114 2,543 +1,122 495+192

" CPB-5 6,025+2,331 0.001 3,341+1,967 0.001 2,173+ 640 0.06 424127 0.06
CPB-30 6,859+2,690 0.01 3,950+2,046 0.002 2,388+ 924 0.44 426 +162 0.06
CPB-60 7,691+3,611 0.61 4,883+2,927 0.64 2,455+1,119 0.80 396+ 168 0.01
CPB-90 9,333+4,132 0.02 6,646+ 3,649 0.001 2,021+ 724 0.12 557+197 0.41
CPB-120 13,996 + 5,462 0.001 10,978 +4,949 0.0001 2,232+ 788 0.52 6371234 0.002
CPB-off 12,261 +6,045 0.001 9,130+5,700 0.0004 2,468 1,196 0.67 556 £209 0.22
ICU 12,098 + 3,800 0.001 9,591+3,373 0.0001 1,873+ 910 0.003 662+214 0.001
POD-1 15,188 +3,929 0.0001 12,924 +3,880 0.0001 1,292+ 804 0.0001 922 +299 0.0001
POD-2 14,838 +£4,817 0.0001 12,220 +4,885 0.0001 1,724 + 825 0.0001 866 190 0.0001
POD-3 11,622 +3,934 0.0001 8,756+ 3,659 0.0001 2,048 +1,000 0.01 771 £257 0.0001
POD-7 12,036 +4,227 0.0001 7,692+3,163 0.0001 2,943 41,887 0.17 1,012 +536 0.0001
Data are shown as the mean+sd.
P value : Statistical significance between Pre-CPB and each sampling period.
Legend : CPB, Cardiopulmonary bypass, ICU, Intensive care unit, POD, Postoperative day, WBC, White blood cell.
Table 4. The comparison of ptacebo and steroid group for changes of peripheral total leukocyte and neutrophil counts

* Sampling Total WBC(no./ul) Neutrophil(no./ul)
Period placebo steroid p value placebo steroid p value
Pre-CPB 7,991+£2,617 8,192+2,729 0.81 4,500£2,093 5,028 +2,114 0.41
CPB-5 5,547 £2,661 6,025+2,331 0.60 2,732+1,952 3,341 £1,967 0.29
CPB-30 6,987 +3,043 6,859 2,690 0.88 3,768 +2,139 3,950+ 2,046 0.76
CPB-60 8,080£3,922 7,691 3,611 0.77 4,528+2,757 4,883 +£2,927 0.72
CPB-90 11,80318,236 9,333+4,132 0.48 8,011 £6,859 6,646 + 3,649 0.60
CPB-120 10,893+7,642 13,996 + 5,462 0.01 7,687+ 6,436 10,978 +4,949 0.01
CPB-off 10,640 5,261 12,261 +6,045 0.29 6,935+4,969 9,130+5,700 0.01
ICU 12,328 +4,249 12,098 + 3,800 0.86 8,827+3,463 9,591 +£3,373 0.43
POD-1 12,023 +3,891 15,188+3,929 0.01 9,870+3,611 12,924+ 3,880 0.02
POD-2 11,614 +3.006 14,838 +4,817 0.01 8,836 £2,844 12,220+ 4,885 0.01
POD-3 10,278 +2,889 11,622+3,934 0.24 7,106 £2,445 8,756 £ 3,659 0.75
POD-7 10,586 +2,621 12,036 +£4,227 0.18 6,016 £1,989 7,692 +£3,163 0.12

Data are shown as the mean +sd.
P value : Statistical significance between placebo and steroid group.

Legend : CPB, Cardiopulmonary bypass, ICU, Intensive care unit, POD, Postoperative day, WBC, White blood cell.
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Table 5. The comparison of placebo and steroid group for changes of peripheral lymphocyte and monocyte counts

Sampling Lymphocyte(no./ul) Monocytel(no./ul)

Period placebo steroid p value placebo steroid p value
Pre-CPB 2,675+ 835 2,543%1,122 0.64 630+230 4951192 0.03
CPB-5 2,254+ 7702 2,173+ 640 0.67 509+234 4244127 0.12
CPB-30 2,537+ 846 2,388+ 924 0.55 530+290 426+ 162 0.13
CPB-60 2,8531+1,209 2,455+1,119 0.33 560+319 3961168 .0.04
CPB-90 2,812+1,202 2,021+ 724 0.03 976+ 534 557197 0.03
CPB-120 2,300+1,081 2,232+ 788 0.25 766871 6371234 0.82
CPB-off 3,109+£1,173 2,468 11,196 0.03 586+324 5561209 0.70
ICU 2,544+1,018 1,873 910 0.02 872+382 662+214 0.02
POD-1 1,232+ 623 1,292+ 804 0.77 8524356 922+299 0.45
POD-2 1,778 1,165 1,724+ 825 0.85 932+ 682 866+ 190 0.65
POD-3 2,240£1,003 2,048 +1,000 0.50 851+£579 771 +257 0.53
POD-7 3,268 +1,663 2,943+1,887 0.52 945+ 551 1,012 £536 0.67

Data are shown as the mean +sd.
P value : Statistical significance between placebo and steroid group.
Legend : CPB, Cardiopulmonary bypass, ICU, Intensive care unit,
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Leukocyte Counts
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Fig. 1. Changes of total peripheral leukocyte counts in pla-
cebo and steroid group with CPB. Data are expressed as total
peripheral leukocyte counts(X10%ul) in placebo and steroid
group (Pre-CPB, CPB-5~CPB120, CPB-Off, and POD1~7, refer
to time points before, after and off of CPB).

dle 7] EX 2o} ¢ f-2 & F7HE Yep deiTable 3).
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A171d F743) HolA 7] &2 9} folj AHE 2 3(P=0.
003), POD-1 <l 1% HojA HA2]E 7] 53} cH(P=0.
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POD, Postoperative day,

WBC, White blood cell.
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Fig. 2. Changes of peripheral neutrophil counts in placebo
and steroid group with CPB. Data are expressed as peripheral
neutrophil counts(x10%/ul) in placebo and steroid group
(Pre-CPB, CPB-5~CPB120, CPB-Off, and POD1~7, refer to time
points before, after and off of CPB).

(Table 3).
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Table 6. CBC profile differences in RA & LA during partial CPB in placebo and steroid group (Transpulmonary leucocyte seques-
tration is expressed as MCD)

placebo group steroid group

P i .

arameters Total WBC Neutrophil Lymphocyte Monocyte Total WBC  Neutrophit Lymphocyte = Monocyte
RA(no./ul) 7,499+3290 4,342+2976 2,572+748  482+249 6,502+3,259 4,451 +2938 1,658+872 326 +401
LA(no./ul) 4,784+2,866 2,515+2,562 1,916£652 287x175 5,733+£3,215 3,850+2,789 1,566+846 269+139
MCD(no./ul) 2,715+423 1,830+£414 655+95 194+44 768 £ 44 6011149 91+26 5711
* P value 0.003 0.01 0.01 0.003 0.41 0.46 0.71 0.15

P value : Significance between RA and LA.
Legend : WBC, White blood cell.

RA, Right atrium, LA, Left atrium, MCD, Median cell count difference. (MCD = WBC in RA - WBC in LA)

Lﬁ Placebo group T Stercid group

Lymphoeyte Counts
(10 put)

0.5 —

L] 4 i
Pre.CPB-  CPB. CPB- CPB- CPB- ~  CP8.  IcU  POD  POD  POD POD
30 L] on

cPB 5 90 120 1 2 3 7
L min | S T — |

Fig. 3. Changes of peripheral lymphocyte counts in placebo
and steroid group with CPB. Data are expressed as peripheral
lymphocyte counts(X10%ul) in placebo and steroid group
(Pre-CPB, CPB-5~CPB120, CPB-Off, and POD1~7, refer to
time points before, after and off of CPB).

93 27 9.2, CPB-120, POD-1, 18] 32 POD-2
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Al X719 F-2l8HA o] E94tHP=0.01, Table 4, Fig. 1).

337 5 CPB-120, CPB-off, POD-1 18] 3. POD-2
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z}o]7} 151t Table 4, Fig. 2). 2yt Y L7 A 1
oFAyo] = Fe}r] CPB-90, CPB-off, 28] i ICUH pla-
cebo o] steroid & X} 38 v] 9+3(P=0.03, P=
0.03, P=0.02) Y] R] A]7]o) &= §-2]3te] ¢ladcHTabile S,
Fig. 3). ©&7-2] 7J-3-9) placebo T°] steroid ol ¥]& 7
#x], CPB-60, CPB-90, 18] ICUX7} | ¥9tow
(P=0.03, P=0.04, P=0.03, P=0.02) L}™ =] X|7] &l 91¢]
A z}o] 7} glsdcHTable 5, Fig. 4).

Manocyls Counts

Lﬁ Piacebo group T Steroid group

(x40% put)

° m "
Pre-CPB.  CPB-  CPB. CPB- CPB- |~ CPB. IcU  POD  POD  POD | Pol
cra s £ L] 20 120 on 1 2 7n

3
b days— )

min |

Fig. 4. Changes of peripheral monocyte counts in placebo
and steroid group with CPB. Data are expressed as peripheral
monocyte counts{X10%ul) in placebo and steroid group
(Pre-CPB, CPB-5~CPB120, CPB-Off, and POD1~7, refer to time
points before, after and off of CPB).

2. B Te| LY A
1) placebo =

53 A e Al f Ao FudT £
499+3,290/ul, 4,784 +2,866/ulo]™ MCDE 2,715+£423/ul
2 523 2ol7} AU THP=0.003). £FT & A
o] 4,342+2,976/ul, FAIHbe] 2,5154+2,562/ul2% MCD&
1,830 +414/u1 20 9] 3} THP=0.01).

YT 7 = SAlubo] 2,572+748/ul, FAWbo] 1,916+
652/ul, MCD¥: 655+95/ul24 $28 2ol7b Al
(P=0.01). 7 5 -F-Alulbo] 4824249/ |, Alule] 287+
175/ul, MCD¥ 194+74/u125 9] SA1H 9u]7} 2l¢d
cH(P=0.003).

Z, B3 A ei] FAu Wy o] ) A A Y
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Table 7. Postoperative clinical findings and outcomes in pla-

l’. Right atrium [ [y llliUmJ
cebo and steroid group

Celit Counts.
Parameter placebo group steroid group  P-value )
(n=25) (n = 25)
PaQ2(Pre-CPB : 301 +58: 294 +89: 0.01, 0. 90*
Post-CPB, mmHg) 224 + 68 330108
Fever(>38C) 23 14 0.01**
MVSP (hours) 1293+ 7.16 12.80+ 5.11 0.94%*
ICU station time  162.87+59.24 185.11+£95.96 0.33**
(hours)
Blood culture(+) none none -
Data are shown as the mean £sd. T o auhoere Neutraphi Lymphocyte Manocyte
* : Comparison of Pre-CPB and Post-CPB in each group.
** : Comparison of placebo and steroid. Fig. 5. CBC profile differences in RA and LA during partial

Legend : PaO2, Partial oxygen pressure of arterial blood.
CPB, Cardiopulmonary bypass.
MVSP, Mechanical ventilatory supporting period.
ICU, Intensive care unit.

CPB in placebo group showing significant transpulmonary
leukocyte sequestration(*P<0.05)

’ MRight atrium BLeft atrium J

Call Counts

T Foll vl &visle AEHE e ez ol e WY ]
FE9 #Hu A AE kel 3} cHTable 6, Fig. 5).

2) steroid o+

BE Aoesha] A 9 FAW] F WETF
Z}z} 6,502+ 3,259/ul, 5,733+3,215/ul 0] MCD& 768+
44/l o1tHP=041). £FT T FAYo] 445112,
938/ul, FAldko] 3,850+2,789/ul, MCDE 601 £149/ul %
tH(P=0.46). YZTF = FAuro] 1,658 +872/ul, A8} j
o] 1,566+ 846/ul, MCDX 91 +26/ul tHP=0.71). 37 oo
S $AlHre] 326+140/ul, FA1uto] 269+139/ul, MCD
£ 5711/ GTHP=0.15).

oAbz} 7o) B A 25FA] steroid T ¥ A
3} FAu Atolo] MY 9] {4 Aolrt AH A
tHTable 6, Fig. 6).

Nautrophil Lymphocyts Monocyle

Fig. 6. CBC profile differences in RA and LA during partial
CPB in steroid group showing no significance("P>>0.05)

734 148224 placebo Tol 2v|UA ] BWUcHP=0.

01, Table 7). W 1S 3t ¥ dAuloke] ZAae
Placebo 79 7% Pre-CPB $9 8 Ah48-442 301+ F 7 BFoA $4-¢ 2ot

58mmHg, Post-CPB $9 8 A4 X< 224+ 68mmHgE

W 5 A7) Abolel] f-2)%F =47} 919l tHP=0.01, Table 7).

3 SWH MLES

5 7|t HE

Steroid ¢ 93 AP 4e Pre-CPBA] 294+ 7 A ZF §A A7 placebo 78 A-$- FF 129+ 7.1
89mmHg, Post-CPBA| 330+ 108mmHg2 ¥ A]7] Ale]e] X7}, steroid F-2] A% 12.8 + S.1A ko828 of T Alo]
2215 217} $1vHP=0.90, Table 7). . o] 2% 27} YATHP =0.94, Table 7). T8} o

F X7} placebo T2 73-% 162.8 + 59.2A] %}, steroid T
185.1£95.92]17ro. 25 of F Atolol| FA] §2]7F #}o]
%% uld B2 placebo 7o) 7% 239, steroid T9] + 915l vHP=0.33, Table 7).

¢
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Wg ol HLHE A

o #

Aede AAA PAAEERAA, J1DA, E2A,
AA AT AEA AN SEFTT, XAz,
232 A A FEAT A4 AFNEE =T
D}' l,2)'

E3 BAA L} HEFY} Ao BE F2 Wl
2 QAge ged 357 AedhE XA #4441
BZ gl addikallikrein), AT A A} platelet-
activating factor, ©]3} PAFZ 2F§}), e 3L leukotrien B4
(013} LTB4Z oF3h)oll &3t A3} Al ol A 2o &
AEAE g JPHE2 o2 Q) FAsE 5 U
3FTe gAskEd s o] s, At S35
7}, chodgt izl R i) whE, YA o] Wil 54
AbZ=) o) AN, 23 S RAEZ WY AA Fol doind
I—/}_Z,J,sﬁ).

2o AFFEFL ol &AM JFES AR e
sl Z 5 e FAF) 21 FAle] o] Rolx L
gdom, dF AFTRIE A e FAlgd 32 EA
2] ALgo] BAA L} WMAT FASLE WA FLEHN &
% gate] 5ol 713l e & Ak AP

2 QA7 o2’ o)A A S TR AT
w2 Y7o G2 £ Fel) AHAA F ster-
oid(methyl-predni-solone sodium succinate : Solu-Medro!)
o] oA g38 A =AM F WY T2 & pla-
cebo 2] 7§, CPB-5+-4tol| 7] & x|l ulsf AA’ 74
£ 247 ol3F e 23T g2 A Fhiol 71
#SE FaFgoen A gz dFHAES] Bue d
A sd . ol ¥ BT FAFAS it Baddt
71 E0] AFH o] WA sl=dl 21E F shirt 2A8A
ALE9] ko) A AAARE YW FAR YA}
£ 59 74EE 33 FAEA Y 25T A okt
g2}l5Al C3as) Csa s A4 A7t} Coas £& £F7-9]
4719 A Y FEagshe 553 54 AYL
glt}. v}l FFo A CSael AF-E $)F(pseudo-
pod)& FAAF7| L 35T el EFAA FFol AA3iA
A te] <A (membrane spreading)d UOoH W53}
(margination)& =3t A7H-AS o el oHF ¥
A48 2715 7HA 9 M T S AR A 4
o] B wulk ohje}, 357 X2 CR 3(complement re-
ceptor 3)7} 2L AHA 479 TS FA AFAA
A AEA] FZ-AESE7) Al 2" A o] BA Rl of

o §-2] 7]
1996;29:700-12

g 337 B3g F7HA A Aol

=3}, A e A BAA L ¥4 2ZHEQ Clbe 9]
HE FHIPE Aol dl2s2 AS T3 2HA
7] 1-8(surface hydroxyl groups)¥} 3}3t4 o2 A s},
FFTF A9 285 CR 3= A BHE Aol A on] B
A 2HE C3bE AAIEL o o] & R AF 337
o] Ba-g Fohgosn HAFA 9 A3} AA #AE
o glo] FAF = 7] WY F ZpaFe dgle] AP
Z ®»i 2ZFFEQl C3be 5% CR 3o g 48}
(ligand) &2 gt} o]2d 8.5 o ANEH A2
Z27] $A AP A3y 2] f22 s HYF
P A o2 Golde] TS ) SHse) £4 3
A9] flqle] Hhw gt

Quiroga 57 A Qs A F-E{I} 271A]
10%2 7345 908w - AN 7he] F Wy o &
o] & B4 o7 Al AP [ HIA| 5T HET
T A A 71207 Aolz} skt Steroid T FA
CPB-5%-2] 3%7 ¥ placebo T3 vl x| 2 7| &3
o vlEl FIF FAE oA F WY 7o AHI}E F
= 3 Ed ol UY AT R b AeldE B
4t} Hammerschmidt 57L& A 2<% F9F steroid Fof
o) ¥ T T wlE 5T 9 2] Al Bk o
8.2 Tennenberg 5-Y GA] o] oAl F93tw glc}) 2
vt B Ao A CPB-5EY 35T & 71EX 9 o
60%, steroid T2 7| & x]2] < 66%EH F T Atoldd
AR foAde] fgict & A79) e A7-EF ] olz¥
zfol o] L11¢ 737+ A of2 it} Fosse 592 £
AT9 27] 2733 U AE Rgen, 2E I
steroid Tl glo] 5T 27|14 AstE Al A
APt et 25X 7l ol 2 FHE o3 E 9}
A o) Frue BEF 3 EL] Fas 357 o
3} Methylprednisolone®] EF7|Aell B} A]7HE 8.3k}
= AEE A Aot

CPB-5Edol §4% ZAE vepldd 35+ o
I o) FHE T F BT H2A 35S B3 POD-1w )
A AYANF P 2L S7FE Bl 2w(placebo:
219%, steroid: 257%). POD-7w = oJ - 3} z}z}e] 7154
b oA 22 AuE Rsdvkplacebo: 133%,
steroid: 153%). oF o= 25l glo] olejzre 5T 5ol
HARH Ao 2 WMYT F Tl F5 29le] o2y
Nguyen 5'9¢] ad @ zel dxsgict o] 52 £F Ny
T e FYsHA SUtsld R ol @ Sk F& 35T
A Al 711gl o &F Td7HA] ASEH AT
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At 22t o)A’ 35T W3R ok T Alo]d
F ol "3 vlis] 2y 2y ajo]E & ). &
7| EA | A F-E] CPB-90RE7HA 9] 5T & F TAke]
of @ ato]7} ¢gld vt CPB-1208-w €| POD-77
2= 2] A]7)el A steroid T-¢] placebo ol ¥]&] &
FT 71 B} o] 58 Z7}73 32 ¥.od Hammerschmidt
57, Tennenberg 5 18] 37 Fosse £%2] o] A7} Abo 2
LAt He 337 HARFg e Fg 2
LA 9 ], A oleE Fo A FE-2] A7) &= dego)
o] Fo2)A] o Aelo|nE Mok 9] AHPF x|
WA 3FT FFAL S ALY oS Hd 33 A
v FFE2FE A2 Y5 frEge] e
Zlo] EYQct 23 AT FRE Y 2 o]F A7 &
ko] MY ZRAE F2RE v)is T (FE
o3y HYEF)) &3 F HdSg AP A2re g
WHAs o2 & 3 (demarginated neutrophil) 2 <13 o}
71E = Ao Y=y,

£ Aol gy wapaide] AAE e Ay
A Al A3 A= steroid T A$ HARNAA e
] ¥l &) placebo 9] 750 AT FHAI Alo]el] W
Y7 #23 28 Bof A HAEALS A A
b 22 A7 A7 A eEe W7o AWAA
7} Aotz edghera shedl?, 2 41 A7) 9l
o] 49 zpo] Wl Ao g AR Hcl B A7 A$ o
T Ao MAF AAo] A7)5E B3l wE
371 A|AHE W F-2 A9 53-e i AE AFFAADT
AN o 13 A F Ao 2 RE] Tl A
& ARG w8 e} A= H 9] e KSR 7ke] AF
23] A Fvk ol Aok FRF AU Ao
£ R4, olul A APAVE ¥R AL Bal) o]
3 Ao Belste] HA QYA o) 238 FA
22 Aot A Fot e SFo2RE A9y
o 9 A 222 7|#X] £Fog FFEY A EAA
o A EE AFEHA G2A Folglo] A 4L 9l
2@t ohzg} o)u| FHzAd YA o) U HAPE
9 8A3E o8 B S A AVE e
P H P of g 55T ke 224k glo]
ol FUF ZU|GA M I sF T £44 B
Ago] 7M7te] AHF FAUH o WEEHE oHBAL
THEo] AP, 2] F71A] BAY B A7 AAE Qobs)
B steroid Fo| placebo ol ¥l & ] L& FF o] B
A} NI HZFT, YEF, )9 AAe du-s
7HATE & Ao Holy o] ¥AINA 32 EA 9 of

A& 9
HE T2 WY

2] 2H87[ "ol o8 dA == Ao Algdr) FAA
ZE2EAE 3% A0 WY A5 A2 gl
9 interleukin-1(o]8} IL-12 2F3H3} interleukin-2(¢]3}
IL-2)8] A& AAAAA 3 dd aaE 33} =3
FA93 32 EA& phospholipase A29] Aol o3, 2
2] IL-1 ¥ TNF9 mRNA A AHtranscription)®] xbd}
o]21§t Alo]l &7}l (cytokine)2] )4 (translation)-& xFikA]
ZA 2234 prostaglandins®} leukotrienes?] AL oA
g} ol w|uhH £} g7 FREE Q] 3| A
(histamine)?] ®rE AA] JAAA Foz P,
Cavarocchi 57& A 2|8k A1) 2084 HY-S 3 5
oJ§t -8-3k2] methylprednisolone®] ] ]%%HEol 1.3
A3 stel W U AAE dusiFdctn e
F ATeE AR A $4E JAXA Fokn 2o
3} 22} Fosse 59 steroid7} Ba] 843 3= ofju}s)
FA Bt €F 22 EFTFE H) FolFo
vlsl WA gt 337 =W f 9] FAAlA
Fdcda jbok Aj 3 Aol 4] methylprednisolone-S &
A 3334 B4l f-methionine-leucine-phenylalanine(o)
& FMLPZE ko] A3l g7 2] So] 52470 4
F3te AL JAAA FHed 271D o2 w
Aol A 4719 = w3tA] 7] 2] 943 FMLP-receptor A
32h89 ASEE ADAF o2 Fsshy FAld]
47] &8z (receptor down-regulation)¥} 3] w] ¥ 79
F7H4 (desensitization)& d.o31c}?. Halw]zl 52 2
o] o]e}zhg olubd ANEL FAYHA ddE B E
A3 AHg-dhe BAE R o] B 3148 (30mg/kg)
< BAEAAE F Ao AA A wrEA] S50} 3}
o 2k A Azt 12088 29 ¢ 2 duE
H7h Dok . 3 B AT glo] Yupel £
2] wWslofab-g A H . placebo T2 -9 A &)45E A
7] & W 27 W siglo] vl b= A& 4%
3t 7|&9 AFRIE TR T = ddt AL F
BAF JEF = 7] EA2 0 vl #3 T2 By
U C1E219 < 116%) °l21§ 71 711 & 95} of
A 2 ol e & AN e 2 YEI T o W
& ZAFSIAA] subsets2] oW W3LE A& U7t 91917]
o -F-o]c}.

A2y ERAFE Fol3 2718 B.99" placebo T
HEIF & ICUHRA 71EX7H2] AR 1 o] F 34
¢ ZFA4E B POD-19dl& HARE Jellg 2] &
212 °F 46%) POD-2wj%-E] 3EAE o]zl o}
POD-39] H3+= 7|EH B} A3 #2384 e Ae
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A&7 9
siEgTol HLHE A

ATHZIEX Y] oF 84%). AATEF £3] ddH= =
F 9] A’ A3l F 2 helperf/inducer T X =9
733 7hAhe) o8 &F 24217 o)) sl EF 34
A7 &AL 3hw B 2T Bk T JZ171 Al
Zol| o3 |8 AlRE 3 3FS wherlw Fop

EF T o) A3l I AP 7R iR
Aeledoz Qg A AN &9k ¥F I
Z(cortisol} 529 A%-& A& ot AArE FU¢
Z7ke A cortisole HET 4SS FEdle €F
HEF NEEA 7] ZHPH s vAH 5
cortisol FX9] F7h= HET A A7I¢) Il s &
P29 AR E FAsE A2 Rudyg

steroid T2 HETF 4 A AL HAFtd=
placebo T3} wtR7IA) 2 v LA F-o) 3t wEgle] A=
drt. ey A oed T8 Fe YET £E placebo
T Atehe 2 A 71EX 9} U A AE
2G93 o) F F743) g oA ICUH = 71 &3] 2ot &
o] 3HA) W) F (71 22 9] oF 74%) POD-10j| = AZ 3 A
22 JehQehr1 29 o 51%). POD-1 o] F-%¢E 9
H3lE placebo T A9 FUI S EHoow
POD-79 el +413] 3 EEH K EXY 2 116%). o]8]
3 HEF S0 WEtg F F Alo)e) wimsE A,
CPB-90%, CPB-off, 18]3. ICU A]”|wo] placebo o]
steroid T B} F-ol8tA of Fohct. oL ol of
vl A5 Ty m8ake] steroid7} YEFL 53
W 3lof] Ur|A oJef-g v AL AEE L £ o] A3t
d% A At

A &gl W& G 0] g A R placebo T
9] 74§ CPB-5% wlo] #9354 AslEdi 1 F2& £
4 3%35lod4] CPBI0E o] F-+-¢ POD-77k2] A} A
A7l A 7)1 FE X o] v f-2l8A F7F = o). steroid
T 75 A A A A Fo sk 92 Frtel
Fa7 S Rojciy} CPB-60dl o2 7| &4 X} &
o3 HEFE XY olufe T A AYA] F M
%2 Aot 1 o] Fol placebo #2] 7342} whR7HA]
2 Az 3523y 2)2kslelal ICU A7) 38 POD-77}A)
£ 71EA R AL & AN E fA s

Quiroga 5"V A& A7) 5 W -5 W3}
H A eFspehar sled B A7) FAels ke AfolE B
gt} 22} Haeffner-Cavaillon 98 | 2]<38 Fqt ot
9 vl &L Wz} AYEd FEF ksl =F
48217kl 2 3x ol DTt 2217 A 4] HE = ok
e} B Ao A A eF £8 o) F POD-77HA1 Y v+

SE DR
1996;29:700-12

9] F7hs 93] A oegtd] o7 whre) AHE o
o & Zlejch,

=5 H71% 371 & ARe AAY A e AFY
FAY AbaEsbel v A A= placebo T2 7-F Post-
Pa0:%7} Pre-Pa0: Xt} -2 i'f]—?-l] Argoz A
e Fagt B3-S (ETe) ARAAZ AT XY
#71% F4 o S-S A 3ot o]dlulE steroid
T T ARG Aeq A F Apold| A 2}
o] & HolA] ¢fotA], FoFt FAINA 3= Py &
g Atk €F 4§58 $2F 2= pla-
cebo T2 7-¢ 23] A} A& Bl HHY steroid
T AF 14522 F T Apolel £o7 Aol B
o2 A T FANA 32 Zo] W UAES
BA4gE A AAXNAN SF LdE AA F
W5 AAEhE Aol AAeEeF Hde 3 Ao
24 1 YEAZE IL-1, IL-6, TNF, W =A(endo-
toxin), 12} 1 A4 Fol A2 AgrEd o
27k 1A S g8 F UEE 2 AT
A g F HAA L ARRE AR EFE AA
Foed 2o Wss 728 dogichn o wat
ohel FeF AW 32, FLFYY), 2L AF
e AAE, TN, ARAY, cEEN, AT TS

+ S 22 AE WS i) Ak
o B dToll A oF Fo wd Sl diaf AAIRE HY
wjef Ayt 25 FAe] e M@zt 2’ A
Lol ofdzEl AR o= HAIAE 7]A% ud
ol o] st

olate] AFZALE B3 AojcEo) BE NIT ¥
A grel siAA, 223 2o B2 S AT AN A
S AAE 5 AN T WGT 7o W= 57
T g AdA Wt jddcte APl =3 FEE
Atk =3 HA 2] 7Sl A A FANAE 32
249 dwbd Ee AF 5 ¢ Adt

4 £

oA et < HAE i) FH-9) 2ol 4] 19959 14
HE] 19954 647t A s o] &7 AAATEHA} 50
Be Ao A § 2 EA(Solu-Medrol 30mg/
kg)E F o3} steroid T(n=25)7 Fof3}=] ¢ placebor
(n=25)2.2 }ro] Aol wtE W] HSppat
I s Aol e wiZAdFI A 5 Fe HELS
dsic}.
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L A& d2dd e 3 YHFTE F2] 514 v
7ledl 271 2 8 AR A3kl AARETE
A AbsAZ e o33 A HIBEL IFT 72
W3t 7jQisbeic}

2. RE AEehe Ay -9 AU HAE o7|AIFY &
f8fo] e 2o|= AE- 0 7 djuto] 7}5-8}olt).

3. AT T QAT A HEEA) 3 A
&g Y HE 3d Bk Fo3 A E Bolov
%5749 943 7| EH R I HHA}

4. e AH ZolE ALSFFo fAIgle] Al
Z7) & Wislr} gyt ol F A A AL w3t £F 7Y
74 F2A 7 717 A1 EE At

5. ~d|2ol=f A& £8AF FHY AL PSS B
o} | A7) gl JA] FARAA Fooh
AEA L2 et dxP Ay WY tlofit =

2 H3le}l A S dodn AHRolxg Abgo] W)

Y7o AAAE b S Y BFF EIFITE

3IAA F= A7) ddek
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=2 XE=
Aoz A MY A= £F H715 ¥4 FH 8UAE F stz A H 3 gl

£ A7 542 A e FAT AN T 2EA (Solu Medrol 30mg/kg)7} W& T2} oA 4 <}
AR FFF ZF70 dubz] A7)l =XE 9= el
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