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[ Abstract] Objective To verify the value of asialoglycoprotein receptors (ASGPR) analyzed by flow
cytometry (FCM) in assessing hepatic functional reserve, and establish a conversion formula for the ASGPR
value with the parameters of indocyanine green (ICG) test and thromboelastography (TEG). This assessment
method was compared with the Child-Pugh score to evaluate its predictive value for hepatic functional
reserve in patients undergoing liver resection. Methods Total of 55 patients with liver tumors had partial
hepatectomy in our department from January 1st to December 31st, 2012. The percentages of ASGPR"
hepatocyte (PHC*"™™), ICGR15, effective hepatic blood flow (EHBF), R value and K value were examined

ASGPR- -
C " was defined

to establish the quantitative assessment method for liver functional reserve. The PH
as a dependent variable (Y) while the ICGR15, EHBF, R value and K value were defined as independent
variables (Xn). The accuracy of predicted postoperative liver compensation was obtained from the follow-up
information and was compared with that predicted by Child-Pugh score. Results The accuracy of Child-
Pugh score predicting postoperative hepatic functional reserve was 56.67%, while that of our method (the Y
value) was 84.62% (y° = 5.374, P = 0.020). The accuracy of Child-Pugh score predicting postoperative hepatic
decompensation was 76.00%, while that of the Y value was 96.55% (y*= 5.400, P = 0.020). Conclusions
Our established quantitative assessment method for hepatic functional reserve could provide a comprehensive
evaluation of perioperative liver reserve in patients undergoing hepatectomy

[Key words] Liver resection; Hepatic reserve function; Asialoglycoprotein receptor; Indocyanine

green test; Thrombelastogram; Child-Pugh classification

DOI: 10.3877/cma.j.issn.1674-1358. 2014. 03. 010

FATH: EEIEAREEN PR H (No. Z111107058811048)
YEF AT 100015 dbnt, TR EE RIS B I A6 5 M ks Be Be IR A0 R}
WIEE: 8%, Email: muyi00l@sina.com



- 346 - A RN R B L5 2k (H 1) 2014416 H 458%5: 4531 Chin J Exp Clin Infect Dis (Electronic Edition), June 2014, Vol. 8, No. 3

X R R A e S AL
SR I R VIR A B3, R AT £ D fig
PR P FART A FARZ A LS I B Y
Z o MY ICI S R B I RS AL, 4L
LA, R AL, i 4
DR AFAEARFIREFE B2 40, &8 52 R AT AR A 405 4T
difE, MR %%E, Kia s T RAM™ERIF
RAE, HERRhRezEmmstT: e AR 1w
PA Child-Pugh 73 2 PFO JHHAif £ D g, EOARILVPAL R
PRy e, fET IR, AR ZOU P LA Y BOIRZS
IR AR N2 PN L 37 7y R SN
(asialoglycoprotein receptor, ASGPR) &4 il
SRR E S, HAGE. RS R Dhhe 5
IEAISE, & VPEA BT 6l 4 Sh e i iU oy ik B9 Rt
S I 43 AT D) B S T 40 i 3% i ASGPR B g D¢
T SRR U0 A A 0 ) BRI iR b () (R DG &R, A Tl
JHDD B T2 A XU 5 5 B2 43 B A TR 1) S % Dh i
E BTN, HEm .

FRSTE

—. BIRN%

2012 4E 1 1 H#E 12 H 31 HILAy 86 il 547
R BFETEARR B VIR AR o 58 #iI7F
GO ROk bR E: Fi= 185 ~< 604,
Oy il By EEEE AT RekERS, JoHE DL
(R e I P« DR 5 il N RRG BRI AR TG 3
Tl RSB E IR . 55 B MBS IR, I
BT A R, Hrp 5k 37491, Lok 18 1,
SRR N (4642 £8.79) %, Jo A H 1
4RI IR 10451, 45 B4 IF9 B PE R 9 ) 4k (CH:
o HBV J& Y 32 4, HCV EY# 134D o 4T )
TR 27 1, 2o RFOIRR 5 41, ZedbiDlkk 8 4,
AR 4 410, A mTHbIER 6 1, A7 fEnDIER 5 6,
AR R FH Pringle 2 [RIERBH TR —RFT T, Lhk/b
AR, ARBFFLE 1 A BRI JE I Btz e
BEls e R D A W A% .

= Tk

1. % =X 40 Mo 4 i s ASGPR BH PE AT 40 fifg
kb #] (The percentages of ASGPR™ hepatocyte,
PHCM™) o R UIBRIF P RARAS G, S %0 14
U 5% 5 mm Ah 1 om® KA 047 15 7 AFALER 3 ~
54, JErRIREK: . HBSS W £ 20 2 20 40 ffd
WA L8 5 1 ~ 2 mm’ WEHE, 0.05% 11 2 58 J5
fiti 37 “C W4k 10 min, it 200 H 40 fd5 M4, 2% FBS/

DMEM £ 34k, 1200 t/min B0 5 min (B0
fer=13.5cm) , 5 EiE, A 3 ~ 5 ml HBSS #{
HER M. AHZE BB S A B RS gL R
FFa i £ (0.5~ 1.0) x 10%ml, 0~ 4 C % .
B 40 B B 9 50 ~ 100 pl, i A 5 ul FITC-anti-
ASGR1 (HyCult Biotechnology, fif>%) , 4 CH¥H
30 min. 1000 r/min &.0» 5 min, 3 [V, I 1ml
HBSS i F &4 fiid. 1 000 r/min £.» 5 min, HBSS
WPE B4l M 2 ¥k, FH HBSS WA B 2 40 g % (0.5
~ 1.0) x 10°ml. HCFE FHUAS DU T 40 fi2 ASGPR,
ML TR A B 5 PHCYO™, DUbRid FITC
()7 i [R]2Y 1gG oA BH P o6 B A B JH A 2R 1 47
PHCSO™ K, 157 P 348 1 b e 26 PHCMO™
RKIEKF-o

2. MR 2856 AKRHT 3 d BL DDG-3300K 73t
{% (Nihon Kohden Corporation, Japan) 17 I5| W 7 &
R, BHLEENA, 1CGRAFR A 5 mg/ml, £
I k% 0.5 mg/kg FI RN ICG IXH, SRk
FFELI 5 i ICG WK B2 JF B 3 ih I 7 2% 15 min
W B % (indocyanine green retention at 15 minutes,
ICGRI15) KA R BT L i 78 (effective hepatic blood
flow, EHBF) .,

3. Ifi # 3 )7 & (thrombelastogram, TEG) #
s ARFT 3 RIAREFKI 1.2 ml 3 N8R0,
TUE WL EE 37 °C, WHX 0.36 mil 3 A 52 A4 80CE N
Haemoscope 500 series IML#2 5 /7 {% (Haemoonetics
Corporation, USA) , 5 4°45' g ¥, & J5 1
3 10s, fifiid TEG ElIf&, i R{ES KA.

4. g3 57 il A% D e E T VAN [R0E 7 R LA
PHCASGPR + Jj W 48 & (Y) , LLICGRIS,
EHBF. R {5 K4 BA&H (Xn) , %ok
PERIA 5B, ZA2 A TR

5. WEHRbR: TG A, WRBRAR)G
2 Jd, Child-Pugh 73 ZLF R IH DI RER R, A 2]
A EeAEE R 4F, B/IC F A DhReA A4, X
AKHFIAS[F Child-Pugh 732 5 Y {3, #HiTR)E
JHF Sy fe P 5247 D TR 7 LU

BN e O

g vb 2 A PR SPSS 13.0 #4:, Seit %Rl
i IE M A Tve 5 A e I N = B T VA SN S o =8
[R5 A5 N AR B AT 5218 TARRFE (receiver-
operator characteristic, ROC) HiZe/r#r. +HE0%
17 Likelihood ratio Ry, v BORMT I FEA
tER:, BLP<0.05 hZxERmBEAgZIEE L.



1) 2014416 H 4584 4£533] Chin J Exp Clin Infect Dis (Electronic Edition). June 2014, Vol. 8. No. 3 - 347 -

—. RJFIKEE

A BB F RIS R, T A BIBET i,
BFARGE 1D ANEBE. RGWg N 23 4§t
& Child-Pugh A 2%, 29 %] 5 B 2%, 3 %k C 2.
FEAR G D Rek A DL oy AR R 5 AUEA W
4, WALREFAREHTLER, W& L

. G DhREE BV RS R T

M 4l 22 0 28 1 1] U B R SR 3% AP 4y B i
SEEHTTFENY (%) = 74.865 + 0.016 x EHBF
(ml/min) —0.424 x R (min) — 0.343 x
ICGR15 (%) — 0.567 x K (min) . B )5 74y
MTF = 148.488, & PEMEZ40.000, $87R 7 A =
Xo &ZuhAEERm%F = 7.330, P < 0.001,
Bl 5 B G20 2. R7= 0.922, Adjusted R’
=0.916, A EERRBEPHC ™ 90% LA L (178
#. Y{HROCHIZ /0 b1 (1) , #hek FiiA (the
area under the curve, AUC) 40.869, Il AE N
64.54%, AU H91.4%, Rtk H85%. 4
BIRY > 64.54% 552640, Y< 64.54% &35 2941 .

= ARSI REMK ST G i

A Child-Pugh A 2% 5% 30 4], HPhARJE 17
B A g, 134105 B4, Tt C g, KNG

Sensitivity: 0.914¢
Specificity: 0.85.
Criteria=>64.45%-

o

Sensitivity

T T T T T
00 02 04 06 08
1 - Specificity

1Y {5 ARG AT IhREACEZ I ROC FHS& 1 2

AEAREE [ G T AERf 2R Ol 56.67%; A7l Child-Pugh
B g 8% 25 4, R 6 oh A 2, 16 44 B
X, 31K C G, FLAMAR G D Re A2 A 4 HEAf
H 76.00%, 26 ] Y > 64.54% H3F, KJ5 22 K
AZe, 44100 B, ARJG I DhREACAE KL Tl i
%y 84.62%, 5 Child-Pugh 43 2R 3 (F=
5374, P=0.020) ; 29 ] Y < 64.54% £, K51
Bk A %%, 25414 B 2%, 341k C%, KRG DARE
FRANA TR VERf 2 4 96.55%, &5 Child-Pugh 43 4% Lt
KR RE (F=5400, P=0.020) .

15 I
B AR ARBORIEL,  H AT SR

Me, SEFREEX. RGNS, HE
JH Dy REZE s, ATHAR I R S o0 D) B AR S AT
SRCRIUE 328 3 PO ) S e TN 35 o e TR 2 B0 e MR T
i B A I HBV Iy, 180 ORI 4. BFT4itt,
T PO AL SRt T, A4 3 o 2B 2 K 32 R IR A
FARAIGBE ) B35 FRE, DR b o 78 AR A e Af D
W AR & Thfe, TR HE I T AR AT DI &
ST I 23 VIR A BB YU 1R OB R 5

JH I N AR KIS e B o AR AR
LA T, SLTDRER Y, el MER VT AN L £ 2% T
e — B2 R 22 T AR i O RN 2 —
&4 Ak, 2P & D REVHN 5 AN T IR o
Child-Pugh V¥4 2 Iin R HH 5305 i 4 FH 1R i 2% 2 fig
VAL, BEE N 206 8 2 R BRI AN 1B 2 I
JudL i Child-Pugh A 255 #52 I o VIR AR
947 10% ~ 15% I i3 KB A G I ohfig ik &,
BRI, ] PN b 2% 3 AN 508 1R I i 4 DO RE VAL 7
e, LUK BENS B4 RS H DR Al T VIR AR e R
ARG 2 ThRE, e R PR IR SGE TS .-
MELD V175 5 4 8% 1\ kS B8 4% 6 AN 28 R B
I K T I A A& DI REVEIM AR R, 1T 4E SR AERK
FEFBRNB AT ZHNH, SEHOIAA R IR
Child-Pugh PF43 28 4 (1) 51k K5 1 () JHFfih 25 D R VE A
B o BRI, T I T R A R 1 2 R b

1 WABENTRWBLILE (S+5

HFDIREACE: R Af

D REAEEA K

AN ab 2
FAVR 23 i (32 i) ey P
E () 46.00 = 8.52 46.72 £9.09 —0.297 0.768
FARI ] (min) 133.48 + 6.30 132.66 + 5.53 0.513 0.610
A& (mb) 526.09 + 168.46 568.75 + 130.60 —1.058 0.295
EE—FT TR ] (min) 14.65 +3.01 1522 +£3.34 —0.647 0.521
FAI7 = D * 1/1/4/4/4/9 4/3/2/1/4/18 7.160 0.209

T AT UIRR /AR /AT VIR /AT S IR / AR ARHDIRR / R HTDIER



- 348 - A RN R B L5 2k (H 1) 2014416 H 458%5: 4531 Chin J Exp Clin Infect Dis (Electronic Edition), June 2014, Vol. 8, No. 3

A5 LI A B FH 32 31— 5 R R 1

ASGPR & AFAE T N R FL 50 40 4n i 2 1 1)
e MERZ Ak, L BB T B AN I A ok 2 K i
I Y05 PR 171 2 575 ~J LW A i 2 I SO 2 e 1 o 2
Fiv RS T g, HREHESHERESE
eI W A0 MR RE I IR 54, SR S W £ 2%
hagrseks . HRTE L SPECT #l *™Te-GSA
1l ik 2% T e C2E VG 7 [ 543 38055 A 250 3 1 15 R Y.
M, B TFHRRR R R B R, BRI 4 I T RER
I, RESEAS U A &5 5 e hig, B F ARRTH
PIBRFA g e fde ©, Rk H il A A0 $ s
SR FH BRI AR AT B4 £ T RE I RHIT T1E,
HEARAEG IR 45 215 b v

ICG X} NARTCTERIE A5 AR A T4 i
B, ASHAEYEACTT AR, &Lt
N it PAJs R HE AR AN, 52 If ICGR1S RS J
JEF 40 B i 5 A o e U TR A A g R
SENTE R IhRER ek N & — . BFREAR 3 AT 4
FIRFE. LRI A BN TR, BF TG 3R
SEE BRSO AR R IR G, A e
A A AR AU RAARG, T S ik a2 e Bksh
102 W B 58 V4T DDG R B, 7k, fe g
I 52 B ICGR15 A1 EHBF W5, J5 A4 1,

76 A B4, TEG E 28N T IH & A
G AT 30558 BT RN G B 4 5 ki D B (AR 4L
TEG 4+ R{H S K H 5 AR ARSI K 7 5
SRR R A KT FF I A A B I [N 1 5 AT
e A IR ME—I7 0T, TR N T S AR R B R
YRR EN, B BEKNmE A EA
SFRAR,  AESE R U T A Rl e U e
ICGR15. EHBF. R {5 K B ML 44, LLEAL
ASGPR K, ST —F T IR, HAE R
iff S Wi 2% ThRE i B VPAN vk, (RN

AW SSHEIFUIBR A B, RIF23461 )
REAREE R, 320BIBF IR EEAN R . ARG
EREEAR Y AEFER . FARR . AR il 5.
S5 IFF 1 BEL W R 1) R0 T AR 2 i S T T 2
Gl E X (P> 0.05) . LIPHCMO™ WA
(Y) , PLICGRI15. EHBF. R 5KAH K H45 &
(Xn) , HATZICRMERIANT, R AR RSN
AR A A OC, A RIHTREY (%) = 74.865
+0.016 x EHBF (ml/min) —0.424 x R (min) —
0.343 x ICGR15 (%) —0.567 x K (min) , REMSHR

BEPHC ™ 90% LA 25 2% . Y{HROC i £k F i 1
$70.869, H AL IR FAE A 64.54%, [ WA G RT I g
FRAZ S DL AU 19 91.4%, S N 85%., Hiw
XTY< 64.54% VIR B3, ARG HFIREfR
PEANA B ARG 5 25 38 0 . AR 5 v 3491 AR i 4 Child-
Pugh BZ¢ %, AKJ& kChild-Pugh CZ, LY/
T55%, R PR Re A Moz 4, il T
i &R EMC N, Ao TR A DIRE R 1 &
ARG R %

PLY {f F11 Child-Pugh ¥ 7 VFA% BT i % Th fig,
A TR Y AETTIA 5 D BeA A2 Mk 218 L i B
KLY =T Child-Pugh VP4, HZESRAA SR
X (P <005 , BT ICGR15, EHBF, R{H
5 KA, B RRE PHCYO™ 90% LL 78 22 18 BT ik
H#IneE B RS, A S ML MU BR R
T2 ORI B TF- A () S B i £ R0

2 % X W

1 GBI, S, XGRS, 5. ZAUIJARDRISUR M S8 LA
Y HIICD]. v Sz I RIS 248 L T,2013,7(1):55-59.

2 Schneider PD. Preoperative assessment of liver function[J]. Surg Clin
North Am,2004,84(2):355-373.

3 Lee SML, Casey CA, McVicker BL. Impact of asialoglycoprotein
receptor deficiency on the development of liver injury[J]. World J Gast
roenterol,2009,15(10):1194-1200.

4 Kaibori M, Ha-Kawa SK, Maehara M, et al. Usefulness of Tc-99m-GSA
scintigraphy for liver surgery[J]. Ann Nucl Med,2011,25(9):593-602.

5 Durand F, Valla D. Assessment of the prognosis of cirrhosis: Child-
Pugh versus MELDIJ]. J Hepatol,2005,42(Suppl 1):S100-S 107.

6 SK Asrani, WR Kim. Model for end stage liver disease: end of the first
decade[J]. Clin Liver Dis,2011,15(4):685-698.

7 Rigopoulou EI, Roggenbuck D, Smyk DS, et al. Asialoglycoprotein
receptor (ASGPR) as target autoantigen in liver autoimmunity: lost
and found[J]. Autoimmun Rev,2012,12(2):260-269.

8 Manizate F, Hiotis SP, Labow D, et al. Liver functional reserve
estimation: state of the art and relevance to local treatments.
Oncology,2010,78(Suppl 1):131-134.

9 Seyama Y, Kokudo N. Assessment of liver function for safe hepatic
resection[J]. Hepatol Res,2009,39(2):107-116.

10 Sheng QS, Lang R, He Q, et al. Indocyanine green clearance test
and model for end-stage liver disease score of patients with liver
cirrhosis[J]. Hepatobiliary Pancreat Dis Int,2009,8(1):46-49.

11 Akita H, Sasaki Y, Yamada T, et al. Real-time intraoperative
assessment of residual liver functional reserve using pulse dye
densitometry[J]. World J Surg,2008,32(12):2668-2674.

12 Zipprich A, Steudel N, Behrmann C, et al. Functional significance
of hepatic arterial flow reserve in patients with cirrhosis[J].
Hepatology,2003,37(2):385-392.

13 o, HA. GO REAE T ks F £ 1 bkt sk i L
5 P B A R T [J/C D). i A S0 A R I e A R v
Thi%,2012,6(4):83-84.

14 Golse N, Bucur PO, Adam R, et al. New paradigms in post-
hepatectomy liver failure[J]. J Gastrointest Surg,2013,17(3):593-605.

15  Stravitz RT. Potential applications of thromboelastography in
patients with acute and chronic liver disease[J]. Gastroenterol
Hepatol,2012,8(8):513-520.

OBk E: 2013-12-2D)
(R SCOAE: FhRAED

RET, &7, WY, F. HASRFLEREL ©irid ) BEREERBIEE O RIS IHEAT S [T/CD]. F

4 e Foll R R 22 & TR, 2014, 8 (3) : 345-348.





