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Detection of Serum AFB1-alb Adduct and Its Association
with Hepatic and Renal Functions in Patients with Hepa-

tocellular Carcinoma
CHE Yi-qun, WANG Di,SHEN Di,et al.

(National Cancer Center/Cancer Hospital , Chinese Academy of Medical Sciences and Peking
Union Medical College, Beijing 100021, China)

Abstract: [ Purpose ] To investigate the level of AFB1-alb adduct in serum samples from hepato-
cellular carcinoma patients and its association with hepatic and renal functions. [Methods] Blood
samples were collected from 82 hepatocellular carcinoma patients,31 hepatitis patients and 51
healthy controls. The level of AFB1-alb adduct was detected by ELISA.AFB1-alb adduct,albumin,
total bilirubin, AST,ALT,ALP,GGT, creatinine, TG,CHOL and Urea were detected by automatic
biochemical analyzer,and hepatic lesion was evaluated by magnetic resonance imaging (MRI).
[ Results ] Hepatocellular carcinoma patients had higher AFB1-alb adduct levels than healthy con-
trol, with significant difference(P<0.05). There was no remarkable difference between hepatocellular
carcinoma and hepatitis patients. AFB1-alb adduct levels did not show significant correlations with
age, gender and residence. Additionally,there was significant relationship between body mass index
and AFB1-alb adduct. Patients with AFB1-alb adduct levels greater than average had significantly
elevated level of total bilirubin, GGT,creatinine,Uric, TG and CHOL. Nevertheless,the level of
albumin, ALT,AST,ALP and Urea showed no correlation with the level of AFB1-alb adduct. High
AFBI1-alb adduct level group by MRI showed that the proportion of hepatic lesion was higher than
that of the low group(48.8% vs 25.6%),with significant difference(P<0.05).[ Conclusions ] High ex-
posure levels of serum AFB1-alb adduct could affect the functions of liver and kidney in hepato-
cellular carcinoma patients. It implies that AFBI-alb adduct might be a potential biomarker in the
diagnosis of hepatocellular carcinoma.
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Z A, Horp  IAMNEVEREY) B 75 82 R B (aflatoxin B)
MJAFBL [ REPE B ik . 76 AFs &, — s DA
AFB1 /EH F LR M FE 45, L% AFB1-11 28 FH(AFB1-
alb) TG Wid 5w VE S N K M ¥ 768 T AFB1
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IR ALY TR e NS = TN REZTIN I R 9 il Rl
WFFRAFN 0z, Wb G RFEAS T AFs £ R it
Kl (ppb B AR K ), I FLIG IR Az P4 A il 2 8%
2 X B TR A 2 B R TR I M K A
W B (ELISA) 1 SRy o et A A v B0 14 2 38 6 DU ) 9
i, ARSI BT U B A TR R A AR R
B AT ERAEYE . AR SCHERE F ELISA FAZ i 24k i 1%
(MRD) X B & g h s i S 20 &G
Y BB DI RE R O R AT RIS BT

1 #AMEFE

1.1 IgERER

PRAR SR AR SR [ Hp [ R 2 B2 B I oRg I B 1 T2 I
JEHCE 82 . PR 31 WA REIAKH 51 4,
JFFA8 20409 A bR A 45 - D56 B 12 0 JHF 40 M 3 s @4F
W KT 18 Ji % 2 6E Child-pugh 73 2%
A 9 ;ECOG ¥4 A 0~1 43 ;BCLC 431

W B R A YR A BR S A (Cata#95193) , A il
MR 6~220pg/ml. JHWE RS W5 722 P& A% @4 3k PR nl &
(GE3.0T) A,
1.3 SitZkhE

N I SPSS20.0 B A7 Ge it 43 H o THELBERE L
R A Fisher A0S, 1 %R LLECR A ¢ 4
55, PIIAE 2 22 1 S 50K 5K Mann-Whitney U K
5., P<O.05 INVHZEREAG I E X,

2 & R

21 FFEEZMEDR AFBl-alb MAWHKERE
EESESES

JT 98 B 5 135 B AFBI-alb 2 4 7K - %5 fit B
X IR e, P 2 (8] 22 51 3% 7 L (P=0.043) ; i
I FRAE TS T AFB1-alb NG AT R A B &
Z I 2250 JTE G812 7 L (P=0.077)(Table 1), AFB1-alb
TGP ) 2 85 K7 5 B R 5T 4 B (BMID AT G, 1 5
AR M) K A M A5 N AR AE JE OC (Table 2) . 1ML
W AFBl-alb NG9 5 BHLLER | 4 k4% KRG |
WUBF PR H il = 0g IR R G, S A& A F
M B IR EJCE (Table 3), P B LG+
i) AFB1-alb fin & ¥y i % 8 K 75 BUF 5 D g br &
Wt E .

Table 1 Comparision of serum AFB1-alb adduct between hepatocellular

carcinoma, hepatitis patients and healthy persons

A~B 1 ; @ R HATEMIGTT ;@™ &

AFB1-alb adduct

Groups N (pe/ml) t P
Ol B D RERE AT JC)™ B BE I 2 e R :
o ‘ R o - Hepatocellular carcinoma group 82 98.6+76.0
fi 5 J0 1T Ik PR A TC R K Hepatitis group 31 70.2+39.3 1.828 0.077
TOEIR BT BIR G I H G, JF RS Healthy 51 45.5+37.1 2253 0.043

AARHE . G 2 & 9 75 MR e i
Kl 12 S HBV I Yy | JFF R T 2l B2 9 B2 50 R
GO~G3 9, 1EH XF MR 41y fadt e P A6 25, O o i O
b firb 33 K WA 2 W A 50 L e 20 JTF 98 205 G 0
FRZH =20 1) P 53] AF % B2 AR JE AR DS IE 7 0= 2 I il i
BRI Al F BRI 5 T B S TR A s TR
I AFB1-alb fil4 4 ,3000r/g £ .L> 10min, I 7 -80°C
AT
1.2 5 %

5 T se ke I 4 B 3 A4 461 (Roche cobas
8000), FHTF Kl AFB1-alb fin&# 0 ELISA 5 &
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Note : compared with hepatocellular carcinoma group.

2.2 MRI ¥ AFBl-alb In& ¥ A B 7K F 2K BFRE A
T

N T BAIE RS dE— 2P AR A X
W AT VEAS . AFB1-alb &4 v T 4R
LR A5 (MRI) 2 30 G 1772 1 48.8%(21/43) , g
05 53 A TIWL IEARN 522 & 5 55, ROAEALAE 5 98I
A UL AR 07 B, AT DR e kL R D5 A2 1 AFB1-alb
Gk T ¥(E 40 MRI 52 3L A8 1528 #: 25.69% (10/
39), PH4LZIA) F i 22 R it i X (0=4.680, P=
0.041),
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Table 2 Level of AFBl-alb adduct based on demographic M p e . AFB1 B85S SOD1 # i, € 7k

dmmﬁ?ldd TL-o FF G TL-o BE G2 TNF-o 965 R S35

. .. = t

Demographic characteristies N "5 0 NERE e Py [ R 1R R 0

Age(years) At RE, fERRIHFHZH TNF-a Fl TL-a B9 3%
=l 45 1013205 00 gps AR HTELTE R JPCNA J2 DNA 43 i 59 4 Bl

7 2.8+38. ~ v S Tk

Lo o 90 BB 11, BLF K T 7 e 4 0 T
Male 51 9.1s394 5o AFB1 fifi PCNA KW=, f HAAM
Female 31 87.5+48.1 ' ' IR, B THRLM AFBl JF AR5

L 5 ZI PR 200 i) S0 Lt R0 PR T, B A R
Underweight+normal 37 82.7+41.4

. ‘ 2211 0046 &Y AFB1 A0 = 40 A= K456, X Fh A
Overweight+obesity 45 99.3+£32.9
[sstilmes BB Y R P BB BY T AFBL RO EUE/E B
Rural 52 9736445 oo IKSEZEHURWT AFBIL AT AESE b R T A 40
Urban 30 93.6+48.1 ' '

H ) miR-34a, AT T 3 Wnt/B-catenin {5 5 8
6, AR R e i A R e
AFBI FE AR R L 40 155 1 . 2

Table 3 Serum liver and kidney biomarkers based on the level
of AFB1-alb adduct

AFB1-alb adduct

Ind Reference Bel AD P %ULMKE ,DNA Einl 1%j(§% i y @?%
ndex elow average ove average N

range (1=39) s (0=43) 8 HABE DNA R 50 & 1 FE G
Albumin (g/L) 40.0~55.0 49.6+5.8 46.1273  0.875 &2 6EJ1 . Fisetin AJ LL{li AFB1 i%
Total bilirubin (mol/L) 1.71~17.1 9.1:2.3 17.6£6.4  0.033 S S 1 R A S R I
AST (U/L) 13.0~35.0 21.0+5.6 23.1+42  0.182 e v e e "

Y 7
ALP (U/L) 50.0~1350  86.4+19.2 92.7+21.0  0.161 w, A *{L ﬁfﬁ%& be SR A 3?\ jﬁ
ALT (UML) 7.0~400  23.8+113 284472 0076 IWHIRRIA SR Gy R G
GGT (U/L) 7.0~450  19.111.3 304156 0.043 LWk 200 i %) 3% A A R T ]
Urea(mmol/L) 2.6~7.5 411323 47+28  0.139 B PR BTG T R e 1A
Creatinine (wmol/L) 41.0~73.0 65.8+9.6 89.0£142  0.027 ke e At s ,
: i g

Uric (pmol/L) 142.8~339.2  203.6:96.1  289.6+115.4  0.046 Eﬁxi A f_f 1 %”: gjfz Dl
CHOL(mmol/L) 2.85~5.69 4.743.1 6.1:4.6  0.038 AR BRAPIE TS, Bt
TG (mmol/L) 0.45~1.69 1.90.8 2.5:12  0.041 ROS F1E P 2 7™ A S 5 4 i 1

Note :values were presented as meanzstandard error mean. Average value of AFBl-alb adduct=

98.6pg/ml. P-value obtained from Mann-Whitney U test.
A \A
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FH ELISA 3500 5@ K i J5 i & eon &4,
HPLC %0 I v I 7 1 28 H K i 5 FH S o5 fz
Bralifb i) AFB-Lys, 45 8 HAA RGO A OGS, B8R
ELISA R B , (HHR A X HPLC 822
ELISA 35 0] BB S K0 2] Bk AFB-Lys b0 H Al & 1 m
G0, A0 HPLC 32 i T4 5 A 13 2 rhoxsd 11 86 19
A TE 4, R FLRE AR S 5 SR AR G R FE AR AN 5 3
B, FIREH] ELISA BEXF KAFEA HEAT 0 45, 15 H HPLC
2 EKE I X ELISA &5 5 52 FH M i B A o — 25 40 #7
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