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In patients after colorectal surgery, serum IMA (Ischemia Modified Albumin)
may be considered to represent part of the removal of the cancer itself and recovery from surgical
injury. Serum IMA measurement may be useful as a marker to monitor the postoperative course. Serum
HMGB1 (High mobility group box 1) levels significantly changed during the normal surgical period in
patients with advanced colorectal cancer. Serum HVMGB1 may be a potential marker for perioperative
management of colorectal cancer.

There were significant changes in serum HMGB1 levels during the normal postoperative course in
patients with liver cancer who underwent elective liver surgery without postoperative complications.
Changes in HMGB1 were not similar to those of other conventional markers. HMGB1 may indicates a
unique perioperative inflammatory state in patients with liver cancer. Serum HMGB1 may serve as a
marker for monitoring surgical course in patients undergoing surgery for liver cancer.

IMA HMGB1



# X C—19, F—-19—1, Z2—19 (F@)
1. WFEBH AR S0 D &
RIEDOMRA L, HIMER, M7 /L7, C-Reactive Protem(CRP)fa?E@L%E’J@%ﬁi,ﬂ;ﬁ}iﬁ}@/\‘/f
F~ == THDH(1), itk BEEFRIIRIED LT B G-T25, HE5E I1VRRR DR
FIEEZSNDRIEDFHME L TR AR A2 H L7Z, Ischemia Modified Albumin (IMA) & High
mobility group box 1 (HMGB D)I 4 REFTBIOER L AN Ao A F ~—H—ThD, IMA 1L, T
VT IUDREMOZERBEIZINED N RIgMERZZ T, TV T I AR ReE KoT- LA R334
I —H—TH5(2), TAFTRIZEBNTH IMA BELKRDIENREITNS(3) , HMGBI (X HER/A
ﬁﬁ%i@ﬁﬂﬂﬂE@ﬁxz&r@eDﬁééh5/\4ﬁv~ﬁ~f%5(4) HMGBI 1%, JFeAR K Z 3y
B CIA Mgt AR 2 A L, RIE (5) 08 (6) OIRHEERR 2R B DN ML S Q05 (7)), £
BBHIEE DB B LTS (6), LALAAE, = AUBEEARL 2051 77— — D A D
EENIH O 72> TR T2,

2. WFEDO BB
AWFZE0 HHT ., FICHEERSCITEZ 15 HMGB1& ., Ml A 95 IMA O & il o258 % B
DT BHZE BBILAR ALV S D I RE O BT E B ARSI R EBJAZ L THD

3. WrgED Ik

1) IiE IMA OEEV AR LT, SIBITEITREIGE G, 720 NI XD FHZERS L OWEMR K It
U CHOVEL AR Rl R S DB U T, 28 R %U\Fﬁﬁhitf7w7/f 1Tolz, MR, 4
DOWEFELTZARA L (TR, Tt 1 BB, Bl 1 EE ., FIF% 3 8 E) TfTor, g7 v
UL AU B TETRIE L, 05 IMA Lo UEa/ VLR 24565 A Dim e A B E L= (8),

2) muﬁ HMGB1DZE BN &R LT, *FGUTEITHEAGELIGE . 720 QNI L8 I P ZE B L OVE R
ZHUCHOMEL IR E AR OB GR U T, B R I AR R 7 VT T o T2, MR
E&i\ 4 SO L T-ARA LS (TR, FAF% 1 BB, Ttk 1 BB, Tk 3@ E) Tiro7z, I
AR AL % S CX 7> T2 B IR/ S 7=, 1fLif HMGBI1, fijE CRP 3L T SAA 13, BEREEA
W 75 A E V5 (ELISA) I CHRITE LTz, *FRRBEERE 13, SRR KGRIt A L LT,

3) Ii5 HMGB1 DE B ZMEFRL 7o, RTINS T QO BB A R &Rk LT, ik
FRATIX, 4 DO LT-ARA MR, 1 B 1 ER, JSX O 4 ) TITo70, BRI 45 RRE
TIT-o72, i HMGBI1 1%, ELISA 1A CHRIEL 72, FTlEE R 1) 43 $8 36 K OMR IR 2 ATI AT
NNl ;gou\fnﬂﬂﬁbm BERDRIE~—T1—& HMGBI 13, #HERE (FO, F1-F3, F4) &
RAEFE (A0 & A1-A3) (27 AL CREML 7=,

4. WFZERR

1) Ko {ba "4, IMAET VT IUATE B2 (W5
DINFGA—=HZ—TP<.001) ZRLT-0 IMAL~LDEHIIMHLIA -
A (MA) THY, i k3 B ETRA L, 7T IO R _‘
fEIXI#1 B B (KB) THY ., #2318 B ETHINL 7=, FA X4

*ﬁﬁf$%7%7b>é\ihfb e BERIR O EE LA BN 1L LT
BTG, A ;iof&ﬁﬂ: (e oY iy VSO YA =3 N

IMA, IU/l

surgery Postday 1 Postweek 1 Postweek 3

‘—$7J OIEH T &8 IMADSKE GG T EE OB{L AR A A Surgical course, time

U SRR N7 <7~j3 THHAREMEZRRL TNHIET

oD, BHHEPML, FURLRT-LB 2515 (9), EIUTHD b5

T T AT IR B S s, ZOZETHBEOBERNER 2

YA GRLO S 2B BSNHETOMMBIEMEED) 2O R £

RIS IMADERKICHBRUIZEHERIL T D, IMAIT, DS DERSE é 25

EHNBHHR OO RIE 2 /3 ANSH B L TOD FTRENED D D, 1L

THIMARIE T, FEGIERG FINTE O B O RbEZ R o720 T —
DO~—J—LLTHHEE XD 8 Serpcal course e

2) l%%qzi/}jﬁzﬁ% (n — 18’9-57'Al~$/ﬁﬂ|~$ Table |. Pre- and postoperative levels of markers in 2| patients undergoing colorectal surgery.

= 12/6)1F66.0(F120)FTHOTE B | e oy posepesively  posepersively s’

gé?\;;};g ;f/:ggg?g?%?ghg wiclgg,;:‘r;c. 6.1 (5.4-7.3) 10.3 (8.5-12.3) 5.3 (4.2-6.9) 5.1 (43-62) P<0.0l
(POD) 1THY, ZDOBITIA LT, camniml 243 (106 1595 500.9065) 4.1 05.1-1049) 100 85-1ar) F00!
POD 1@WBC]//\\/I/§i\ %T/htﬁﬁ (P — HMGBI, ng/ml 6.8 (4.9-11.0) 12.1 (7.3-16.3) 8.1 (5.4-13.0) 4.0 (2.8-7.6) P<0.0I
?-04) N 15;503 gﬁ<0-01> N ?‘i?“ﬁiﬁﬂ VWEC, i b el CRE, Gt prosei SAR, sauem rylold A; HMGB1, bigh bty grovp b 1.

P <0.01 = \—; oy T *Using repeated measures analysis of variance.

BIOWBCL LY 33 HOL VIO A EICEN 272 (P=0.02), WBCL~ULET R, CRPE
SAADE —J LYW E IR THRAEL, ZO%3EH TR FLZ, 2R ELIZSAATHE B ThoTz
M, CRPCIIH B TIEh»7=, #iiai (P=0.04) . POD 1 (P=10.01) . 3L T 1AM H (P <0.01) DCRPL
AU, 3 B OB A EISE D -T2 SAAL~UL, IET A BIC @) »7-. 1E B (%7 TP<0.01) .




BLU3MEE XOVHPOD 1(P=0.04) T,
HMGB1DZALITHETHY, B —71
~YLIPOD 1138 H TéH-7-, HMGBI
DR, POD 1, BLONHE H Off (4=
TP<0.01) 1%, 3 B OL~LIVLEE

Table 2. Correlations between changes in the levels of high mobility group box | (HMGBI) and those of
other conventional markers before and after colorectal surgery.
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Table 2 Table 3

Intraoperative data.

Table 1

Patient characteristics (n = 36 patients). Preoperative laboratory data for 36 patients.
Characteristic Parameter Measured value Parameter Measured value
Age (years) 66 (53-76)  Hb (g/dL) 13.1 (11.4-13.9) Surgical method: open/laparoscopic (open %) 26/10 (72)
Sex: Male/female (male %) 22/14(61)  ALT (U/L) 21 (14-43) Operation time (min) 287 (234-353)
BMI (kg/m) U929 1eno (U/L) 180 (155-208) i
ASA-PS classification: /111 (n) 6/26/4 Tcho Infusion volume (mL) 3100 (2700-4075)
o : BS (mg/dL) 101 (93-151) i
Comorbidity Urine volume (mL) 230 (145-401)
Hepatitis 13 (36.1) - Bleeding volume (mL) 720 (313-1175)
Liver cirthosls 6(16.7) Values are median (1st quartile-3rd quartile). Blood product use: used/unused (used %) 10/26 (38)
Hypertension 15(417)  Hb, h bin; ALT, alanine ami T-cho, Rpc ion volume (n = 6) (mL) 840
Heart disease 3(8.3) total cholesterol; BS, blood sugar. FFP transfusion volume (n = 3) (mL) 480
Diabetes mellitus 10 (27.8) n tient N
Hyperlipidemia 5(13.9) pat 5% albumin dosage (n = 7) (mL) 375
Renal dysfunction 3(8.3)
Obstructive pulmonary disease 1(28) Values are shown as median (1st quartile-3rd quartile), number (%) or median.
Restrictive pulmonary disease 1(28)

FFP, Fresh frozen plasma; RBC, Red blood cell.

Values are shown as median (1st quartile-3rd quartile) or number
(%).

ASA-PS, American Society of Anesthesiologists performance status;
BMI, body mass index.

Table 4
Perioperative levels of markers in 36 patients undergoing surgery for liver cancer.

Marker Preoperatively 1 day postoperatively 1 week postoperatively 4 weeks postoperatively p value®
WBC counts, x 10”/yL 5.1 (4.2-57) 11.3 (8.2-14.1) 6.1 (4.9-7.4) 4.6 (3.7-6.0) p < 0.0001
CRP, g/dL 0.08 (0.03-0.27) 4.10 (2.52-5.54) 2,50 (1.24-5.44) 0.18 (0.03-0.64) p < 0.0001
Alb, g/dL 4.2 (3.8-4.5) 3.0 (28-3.3) 3.2(27-35) 3.7 (3.4-4.2) p < 0.0001
HMGBI, ng/mL 7.1 (3.8-154) 9.1 (5.2-16.5) 13.9 (9.1-21.8) 6.3 (29-9.1) p < 0.0001
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Fig. 1. Changes in HMGBI levels during perioperative courses in patients un-
dergoing surgery for liver cancer without postoperative complications.
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Table 5
The behavior of HMGB1 levels in 36 patients undergoing surgery for liver cancer.

n Preoperatively 1 day postoperatively 1 week postoperatively 4 weeks postoperatively pvalue®
Histalogical classification HOC 16 8.2 (4.2-18.0) 8.2(38-183) 12.6 (6.5-25.3) 55 (2.7-9.0) p < 005
icc 13 7.6 (24-15.3) 8.6 (4.9-121) 139 (9.6-19.2) 54 (2.6-9.4) p < 005
MT 7 4.4 (3.7-15.6) 13.5 (6.6-19.3) 16.5 (11.2-20.9) 7.4 (61-10.2) p < 005
Infection of virus None p} 7.6 (3.8-15.0) 9.5 (5.9-16.0) 13.9 (11.2-20.9) 6.1 (2.7-9.3) p < 0.0001
Viral hepatitis 13 6,6 (3.6-19.6) 6.9 (3.5-18.3) 9.0 (5.4-24.9) 6.4 (3.2-9.0) p = 0.2675
type B 5 4.3 (3.3.325) 39 (26-122) 5.8 (5.4-16.5) 8.8 (3.0-125) p = 0.6689
type C 8 7.5(3.5-19.7) 15.9 (4.5-19.2) 18.7 (6.0-26.3) 6.2 (2.9-7.9) p=0.1286
Degrees of inflammation AD 14 82 (34-12.1) 10.1 (6.0-14.1) 14.2 (11.3-21.7) 55 (2.7-9.4) p <00
Al3 n 6.6 (4.1-16.6) 8.2(39-182) 126 (7.9-23.2) 72(3891) p < 005
Degrees of fibrosis FO 16 82 (37-154) 11.5 (6.8-16.45) 13.9 (10.6-20.4) 5.8 (2.9-9.3) p <001
F1-F4 20 6.6 (4.0-16.8) 6.8 (3.8-17.7) 14.0 (65-23.7) 6.7 (3.1-9.0) p < 005
F1-F3 15 6.5 (3.9-19.5) 9.4 (3.8-18.49) 16.5 (8.7-25.8) 6.4 (4.2.8.0) p < 005
F4 5 8.0 (3.3-32.5) 59 (3.1-12.2) 9 (5.4-187) 8.8 (2.3-12.5) p=07
HCC, hepatocelularcarci ; ICC, intrahepaticcholangi cinoma; MT, metastatic tumor.
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