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Table 1 Profiles of the patients
Esophageal cancer Gastric cancer Peritonitis
Sex (male : female) 8:2 6:4 9:1
Age(years) 62.1%+3.1 61.0£2.6 62.1£8.6
Operation time (minutes) 305+31** 168+12 96+15
Blood loss(ml) 915+200** | 318%46 7751585
Blood transfusion (ml) 562+ 225 0* 8224484
Organ dysfunction 6/10 0/10# 7/10
Kidny 0 0 2
Liver 4 0 2
Lung 2 0 5
Blood coagulopathy 3 0 5

**p<0.01 vs gastric cancer and peritonitis
*p<0.05 vs esophageal cancer and peritonitis

#p<0.01 vs esophageal cancer and peritonitis

G-CSF) «interleukin 8 (LAF, IL-8) fE%HIEL 7z,
M G-CSF - IL-8fE D fIE i, [k % wEERkE, —
20Ck SR 7 L, & H ELISA &% (Quantikine
Human Immunoassay, Research and Diagnostic
Systems, Minneapolis, MN) &~ CTHIFEL 724, 72,
EIRFI, B, B, B, MSSEROBBEEDE
BLLT, ZhfhE s v 7 #= LT, CR),
MmEFRE Y vEE (BT, TB), respiratory index
(LU, RD, AEMMAVMRE (WAF, PLT) %2#iaTs
SO 1, 3, 5, THEHRHEEL:. BEEED
HEEHE, CR=22.0mg/dl LI E, TB=3.0mg/dl &4
£, RIZ2.0MAE, PLT<8.0X10*/mm* A F 2% h %
NER, M, W, DREEROBEEEHD L L,
7 HEORIFEHRREY « LREOREEAEE » iz L 72 ER
ZENEThOBEOBEESHY LHEL 2.

TRTOHENEIZFIE (Mean) +1EHEE = (SEM)
TrL, 2REMOFHEORERE OBRE & Wilcox-
ont test %, MHEAEHB & ' #F DWEIZ X Spearman
OBEERA, EbIZp<0.05LTR2EEEHD L ¥
ELz.

HiEE, BE, HtESRMERAORRIIBLT
I3, ERCBBEELEZRIRD SN0, FiF
R, PSS RERERLLO 2 BICENEE
2% < (p<0.01), fih#me s BREEG Mo 2 3
WHERERIA b o (p<0.01), 72, 1SRN
L ORBREEISED o N EFEIL, Bl EbE
FILEEBEGERD BBES LN, BRI Erok
(p<0.01) (Table 1),
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Fig. 1 Relation between PMN counts at 4 hours
after surgery and organ dysfunction
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itk 4 BERETE OFRMY MEFhER S & BasEE (1S
b)) OoF#fEOBE I >WLW TR 2T &, ffifk4
BFEE OFFEREMEETH 2 12 VB BEESHREL
Twiz(Fig. 1), # 2T, Fig. 1 D£30EH DHfitk 4
FERE B OFRMY MAFhER S & asEE DBR L v, ik
4 BEfE B O R MEF hEREH37,000/mmP 2 R & L
THSBSEEREOHESRZ I LICEAL, #iik4
REE B OIFHERELT, 000/ mm* K i DB (PMN (K
B, L) £7,000/mm* A EOEE(PMN &iE#s, H )
D 2B, BV o4 ME L BEREEDSE
EDEENC DWW TR 217> 7. L 83 H #ic kb,
H, FRp, FHEE, dnEREELRERE»ohik
Mofods, WiME, 1BBULEORSEEESRFEASIX
BFRICHM -7 (p<0.01) (Table 2).
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Table 2 Profiles of the patients of high and low
PMN group

[ Low PMN

grot group
Sex (male : female) 11:6 12:1
Age(years) 62.4+3.3 | 60.9%£5.8
Operation time (minutes) 176+22 [ 207432
Blood loss(ml) 419+128 | 9971436
Blood transfusion (ml) 159100 857 +381**
Organ dysfunction 1/17 12/13**
Kidny 0 2
Liver 0 6
Lung 1 6
Blood coagulopathy 0 8

**p<0.01 vs high PMN group

Fig. 2 Changes in peripheral PMN counts (**p<
0.01 vs high PMN group)
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EEHRBL, ke, BB BV THZEREN
4,500=+600/mm?, 6,800+700/mm?® L {EETH - 7z,
LB H Bz kb, ik 4, 8, 4B ICBWTHE
EoEEEZELTWw (p<0.01) (Fig. 2).

(2) I A b A > DEE)

It G-CSF {5 Tix, H EEoSies 4 BEREE 1,020+
333pg/ml EHEEEE R Y, DBEHRLIz0exL, L
BHILATE 4, 8RR IC # hE 5,800+ 1,350pg/ml,
5,020+1,280pg/ml L ERALEEEE L, MHE240FH
Hiz$1,820:776pg/m! L BEE2EL Twiz, LER
H ok, it d, 8, UMBCERELREER2E
LTz (p<0.01). %7, e IL-8f# Mk G-CSF
B = R 2R L, HES2EE %8 U70pg/ml
DTOEEEHER L0 L, L BN 4, 8650
Bz % h % h2,830+1,450pg/ml, 1,690=1,030pg/
ml B EEY R L, HECH TR 4, 8, 24FF
BErEERGEEZEL Twiz (p<0.01) (Fig. 3).

(3) BBREEOEEDOLE)

CR Tit, L#iIZ HEICH~NBECER 2R
BEESERTED O, Zhiexl, LEIH
Buolh~, TBTRfiR1I~7HHEEEZRES
(p<0.05), RITHMB1I~5 HHEELEE:
(p<0.01), %7, PLT Cilifitt1 ~5 BEHEER
BEEELTBD (p<0.01), LETHEEERES
ORENTED Stz (Fig. 4.

2, M EHA O FAY MIF FERER & fip 4 b b A >
B L UESREEORHBE L O
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itk 4 BER B O AR IMEFHEREL & i DM+ 4 b
B A VREEE OMBERE LT, ik 4 REOR
WY IS R BRI & i oI G-CSF - IL-8E i {E & O

Fig. 3 Changes in serum cytokine levels (—O— : high PMN group,
—e—  low PMN group, **p<0.01, *p<0.05 vs high PMN group)
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Fig. 4 Changes in index of organ dysfunction (—O— : high PMN group,
—®— low PMN group, **p<0.01, *p<0.05 vs high PMN group)
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Table 3 Correlation between PMN counts at {h
after surgery and serum cytokine levels

PMN 4}
Serum G-CSF Max 0.Gas**
Serum I1.-8 Max

Values indicate correlation index.
**p<0.01

Table 4 Correlation between PMN counts at 4h
after surgery and index of organ dysfunction

PMN 4h

Serum creatinine Max —0.485**
Serum total bilirubin Max —0.419*

Respiratory index Max —0.489**
Platelet counts Min 0.575**

Values indicate correlation index.
**p<0.01, *p<0.05

B3 #hFhr=—0.648, r=—0.512- =%
(p<0.01) E&OMHEBNEEDY 5N, WiFIHOFRMMmEF
FERE D 2 WEFNE EIh Y 4 b A A EIEEEE
B L Tw/: (Table 3).

(2) WBREHORMIMFHERE & HEEEORE L
DFHE

Ttk 4 R B O AR miF - EkEk & ik o CR, TB,
RIOEEES L U PLT OREME & OB VT

Platelet counts (X10/mm®) Serum total bilirubin (mg/dl)
<

Preop. 1 3 5
Postoperative time (day)

BRET L 7z, 788 4 ReRIH o RMMaFH3Rk# & CR, TB,
RID&EEES £ U PLT ORIEME & OEBEELE 2
nFh—0.485, —0.419, —0.485, 0.575TH D, W»{
N EEL (p<0.05) HEBED 5, HBREHOK
T MAF R ERBOOSEAE 2 29 2 EHIE E e DRsEEE
DEREXSETH -7 (Table 4),
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EHEENZIT SN TV 209719, Zh s O L B
W, RERGEONH LY, SE, bhbhid CR22.0
mg/dl A &, TB=3.0mg/dl &L £, RI=Z2.08L k,
PLT=8.0X10*/mm*U N % #h Z &, I 5,
MFEEEROBREED D LHF L. ZORBER, i
BB (k4 B H) R M PR EE
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Significance of Peripheral Polymorphonuclear Leukocyte Counts in the
Early Period after Gastrointestinal Surgery —With Reference to
Serum Cytokine Levels and Organ Dysfunction—

Yoshiaki Murakami, Takashi Yokoyama*, Yuji Imamura, Takashi Kodama, Yoshio Takesue,
Takahiro Santo, Kanae Shinbara, Hiroaki Tsumura,
Naokuni Tatsumoto and Yuichiro Matsuura
First Department of Surgery, Department of General Medicine*,
Hiroshima University School of Medicine

The relationship between the peripheral polymorphonuclear leukocyte (PMN) count in the early
postoperative period and serum cytokine (granulocyte colony-stimulating factor (G-CSF) and interleukin
8 (IL-8)) levels of organ dysfunction were investigated in 10 patients each with esophageal cancer, gastric
cancer and peritonitis due to perforation of the gastrointestinal tract. The patients with low PMN counts
(<7,000/mm®) at 4 hours after surgery (group L) developed organ dysfunction significantly (p<0.01) more
often than those with high PMN counts (27,000/mm?) at 4 hours after surgery (group H). The serum
G-CSF and IL-8 levels of group L were signficantly (p<0.05) higher than those of group H in the early
postoperative period. There were significant correlations (p<0.05) between the PMN count at 4 hours
after surgery and degree of organ dysfunction or maximum serum cytokine level. These results suggest
that organ dysfunction may be caused in patients with a low PMN count in the early postoperative period
because PMNs that are excessively stimulated by hypercytokinemia infiltrate into the tissues, and
peripheral PMN counts in the early postoperative period may be a predictor of organ dysfunction after
surgery.
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