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S AL Y 45 e H K, Bt % 5 &R B (aflatoxin BI,
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Fig 1.

2 #R

2.1 KEFENXEZK

E 6T B RN R B 4 e SR TG, T
B IR AT LA Ak s AFBY RCHYZH JTE 72 i BH &, )i
TRFRECR, i sh G A A, 3 0 S 0 T o] WL P
0F3 RPN iy A N SN K W/ B AP S o
3o TR 5 MR A A ST 2 W A I 2 1 4
AR A ZH B b
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RIZH GGTRH Mkt iy £ H b 7 1 JBEK29.5 9.9,

Photograms of y-glutamyl transpeptidase (GGT ) expression in rat livers injured by aflatoxin Bl

(AFB1) ( x100). A: normal control group; B: partial liver resected group. Rat liver was resected by 2/3 alone; C: AFB1 model

1

group. Rats were given ip AFB1 0.75 mg-kg~

one time, and 2 weeks later, were fed with 0.015% 2-acetylaminofluorene for 5 weeks.

At the end of third week after AFBI given, rat liver was resected by 2/3; D and E: total alkalies of mistletoe (TAM) and polysaccharides

of mistletoe (PM) groups, respectively. Rats were treated as the same as model group, and TAM 8 g-kg ™' and PM 6 g-kg ™'

were given

ig, respectively, from 1 week after partial liver resected for 4 weeks. The red stained areas are the GGT positive foci.
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Fig 2. Effects of total alkalies of mistletoe and polysaccharides of mistletoe on GGT expression in rat liv-

ers. See legend of Fig 1 for rat treatments. A: GGT positive foci number; B: area of GGT positive foci. 1: normal control group; 2:

partial liver resected group; 3: AFBI model group; 4: TMA group; 5: PM group. x s, n=12. ™ P <0.01, compared with normal

group; P <0.01, compared with model group.

Wik 25 A B 8 g-kg T B AF A 2 HE 6 g-kg T ig 42k
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A TEHGT BRI R U0 Bk 2 R BRI 2 A L
GGT FHAAL H B,
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THE I RIEZM T

ZER IR, IEH X AL B IS GGT I FH M %k
L/12, JFRFS VIR BHPE SR 012, ALAUZH GGT 1T
FHAE %R 10712, 558 0F 5 %) REZH B St 3 hn o 4 2 2
SR 2T AE 22 2 0 B PR SR 400 o 3712 Fn T/
12, Yydg AR R 20 B i /b
2.4 WHEEEEMSENMNEABHESEITER
[ T & =M=

g 1 pion, SR 4E I % LDH &3% o ie 2 7t
o, A T o A 45 4L, £ 24 LDHS B & 7 &, 2
LDH5 > LDH4, #i} 75 A B A Ak 75 4= 2 Hi 41 LDH

Tab 1.

SSTE PR RS 20 Y Sk AT L 1 R 3 3 0 ZE K
7, LDH5 BH AR TR , #2300 1E H 4K
2.5 WEHEELSEMSEMEEESEREEER
B LESEMNZN

W 2 Frw, SRS ALP G061 0 B 3 2
(P >0.05), AFEAIZ ALP1 & & 0 B Jh &,
ALP3 W A%, JF R B 8 ALP HLJk 5541, R
ALP1 Z )5, HOR VR AS B #i 25 A= 6wl Ao 25 A=
LWL SRR AR L, ALP1 B 08/, ALP3 B &
I

3 i

Jiigeg Ao e A B R, ol TR DR O B AS
RIS B B o A S A ) 3 A B 2 A A
ARAL, I AR A T R R AR ML B A O . AN,

Effects of total alkalies of mistletoe and polysaccharides of mistletoe on activity of lactic dehydro-

genase (LDH) and its isoenzymes in serum of rats injured by aflatoxin B1

Group LDH_1 LDH isoenzyme/ % Number of rats with
/U-L LDHI LDH2 LDH3 LDH4 LDHS LDH5 > LDH4

Normal control 3633 +£109  18.7+3.725.3£19.018.923.1 21.0+1.8  14.5%2.6 0

Partial liver resected 3996 +121  18.6+2.5 25.0+4.9 18.3+2.2 21.1£7.4  14.0+4.3 0

AFB1 model 19950 172 15.0+1.8 18.5+1.1 18.1+0.7 17.3+1.4™ 30.4x3.5" 12+

TAM 5069 +93;  18.124.3 23.3£4.9 17.0+2.2 21.1+8.8  18.4+3.0"" 4*

PM 4289 +183, 17.7+1.9 23.0+5.1 18.0+2.8 23.8 8.4 15.5 +4.7" 2"

See legend of Fig 1 for rat treatments. x s, n =12.

model group.

* P <0.01, compared with normal group; P <0.01, compared with AFBI
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Tab 2.

Effects of total alkalies of mistletoe and polysaccharides of mistletoe on activity of alkaline phos-

phatase (ALP) and its isoenzymes in serum of rats injured by aflatoxin Bl

ALP ALP isoenzyme/ %

Group -1

/U-L ALP1 ALP3
Normal control 203 +35 52.0+13.4 46.3 +13.1
Partial liver resected 199 +39 64.4 +£9.4 25.3+8.7™
AFB1 model 207 £29 81.2+1.0™ 8.8+1.0™
TAM 200 +32 72.1+8.4F 29.9 +8.3"%
PM 199 +36 62.6 +16.8% 31.6 +10.6 "%

See legend of Fig 1 for rat treatments. ¥ +s, n=12. ™ P <0.01, compared with normal group; *P <0.05, ¥P <0.01, compared

with AFBI model group.
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SRS M IR AR I HP RS I 98 v A8 R R 9 AR R
(3 e R . BRTIA IS GOT I X 4 ) .
W12 W S v AR Y s L GOT T LAY
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RIZH B (2 B AIG, ALP3 B S 38 i, 9 & UL 5% ALP,
FWIHZF A= S UFN 2T AFB 355 2 19 2K B 1T v
725 JF I 2E R I35 T 1 2 8 S A A Y
M2 A i EU) A AT i A O il 9 P ) 3
T AFBI 5| 62 i 22 14 e A= FUR T o

4 SEH:

[1] Stern R. Hyaluronidases in cancer biology[J]. Semin
Cancer Biol, 2008, 18(4) :275 -280.

[2] Shen C, Gu M, Song C, Miao L., Hu L, Liang D, et
al. The tumorigenicity diversification in human embry-
onic kidney 293 cell line cultured in vitro[ J]. Biologi-
cals, 2008, 36(4) :263 —268.

[3] Abdalla AM, Hamed RR. Multiple unfolding states of
glutathione transferase from Physa acuta ( Gastropoda
[ correction of Gastropada ] : Physidae) [ J].
Biophys Res Commun, 2006, 340(2) .625 - 632.

[4] Wang W, Han S, Jin W. Determination of lactate dehy-

Biochem

drogenase isoenzymes in single rat glioma cells by capil-



- 206 -

Chin J Pharmacol Toxicol 2009 Jun; 23(3)

(6]

[7]

[8]

[10]

[11]

[13]

lary electrophoresis with electrochemical detection[ ] ].
J Chromatogr B Analyt Technol Biomed Life Sci, 2006,
831(1-2).57 -62.

Ubagai T, Tansho S, Ito T, Ono Y. Influences of afla-
toxin Bl on reactive oxygen species generation and
chemotaxis of human polymorphonuclear leukocytes[ J].
Toxicol In Vitro, 2008, 22(4) :1115 - 1120.

Su H, Zhao J, Xiong Y, Xu T, Zhou F, Yuan Y, et
al. Large-scale analysis of the genetic and epigenetic
alterations in hepatocellular carcinoma from Southeast
China[ J]. Mutat Res, 2008, 641(1 -2) .27 - 35.
Wang J, Wu FA, Wang JL., Tao SQ, Dong SN. Primary
study on systematic separation and bacteriostatic activity
of alkaloids extracted from Viscum coloratum ( Kom. )
Nakai[ J]. Food Sci( & ii#l*), 2007, 28(6) :63 —
65.

Li T, Ni YN, Li L.
traction of alkaloids from mistletoe[ J|. Food Sci Techn-
ol (BB ), 2006, 31(10) .94 —97.

Wang J, Zhu YF. Extraction and content determination
of polysaccharides in Viscum coloratum []J]. China J
Chin Mater Med ( Wp [ Fr 25 4 75 ), 2007, 32(22):
2387 -2390.

Study on different methods for ex-

Solt D, Farber E. New principle for the analysis of
chemical carcinogenesis[ J]. Nature, 1976, 263.701 —
703.

Lindros KO, Penttili KE, Gaasbeek Janzen JW,
Moorman AF, Speisky H, Israel Y. The gamma-glu-
tamyltransferase/glutamine synthetase activity ratio. A
powerful marker for the acinar origin of hepatocytes[ J].
J Hepatol, 1989, 8(3) :338 —443.
Roy I, Sharma S, Gupta MN.

isoenzyme of polyphenol oxidase from Duranta plumieri

Separation of an

by expanded bed chromatography[ J]. Protein Expr Pu-
rif, 2002, 24(2) .181 - 187.

Horn TL, Long L., Cwik MJ, Morrissey RL, Kapetanov-
ic IM, McCormick DL. Modulation of hepatic and renal
drug metabolizing enzyme activities in rats by subchronic

administration of farnesol [ J]. Chem Biol Interact,

[14]

[15]

[16]

[17]

[18]

[19]

[21]

2005, 152(2 -3) .79 - 99.

Pettersen I, Andersen JH, Bjornland K, Mathisen @,
Bremnes R, Wellman M, et al. Heterogeneity in gam-
ma-glutamyltransferase mRNA expression and glycan
structures. Search for tumor-specific variants in human
liver metastases and colon carcinoma cells[J]. Biochim
Biophys Acta, 2003, 1648(1 -2) .210 - 218.

Iciek M, Chwatko G, Rokita H, Bald E, Wilodek L.
The effects of modulation of gamma-glutamyl transpepti-
dase activity in HepG2 cells on thiol homeostasis and
caspase-3-activity [ J ]. Biochim Biophys Acta, 2007,
1773(2) :201 -208.

Dubnov-Raz G, Shapiro R, Merlob P. Maternal lam-
otrigine treatment and elevated neonatal gamma-glutamyl
transpeptidase [ J |. Pediatr Neurol, 2006, 35 (3):
220 -222.

Myara A, Guéchot J, Imbert-Bismut F, Lasnier E, Pi-
ton A, Voitot H, et al. Harmonization of liver enzyme
results; calibration for aminotransferases and gamma
glutamyltransferase [ J ]. J Hepatol, 2004, 41 (3):
501 -502.

Anehus S, Bengtsson G, Andersson G, Carlsson G,
Hafstrom L, Yngner T, et al. Urinary putrescine and
plasma lactate dehydrogenase as markers of experimental
adenocarcinoma growth [ J]. Eur J Cancer, 1981, 17
(5):511 -518.

Nowrouzi A, Yazdanparast R. Alkaline phosphatase re-
tained in HepG2 hepatocarcinoma cells wvs. alkaline
phosphatase released to culture medium: difference of
aberrant glycosylation [ J ]. Biochem Biophys Res Com-
mun, 2005, 330(2) :400 —409.

Burlina A, Plebani M, Dechecchi C, Zaninotto M, Far-
inati ', Naccarato R. Occurrence of an atypical alkaline
phosphatase fraction ( “biliary” ) in primary liver cancer
[J]. Clin Biochem, 1983, 16(6) :346 —349.

Yang RF, Zhao YL, Liu RH, LiJ, Yang RZ. The
meaning of five enzyme changing in liver's cancer diag-
nosis[ J]. Mod Oncol ( R AT il 953 £ 2% ), 2006, 14
(12):1593 - 1594.



TESBEFEERFRE 200946 A; 23(3)

- 207 -

Effects of alkalies and polysaccharides of Viscum album on

serum isoenzyme content in precancerous conditions of

liver neoplasms of rats induced by aflatoxin Bl

WEN Zhao-Yang', SHI Zheng-Ming”, LI Xia', FENG Ping',
LIU Shu-Hong', WANG Xue-Jiang'*
(1. School of Basic Medical Sciences, Capital Medical University, Beijing 100069, China;
2. Department of Surgery, Beijing Jishuitan Hospital, Beijjing 100035, China)

Abstract; AIM To study effects of isoenzyme
activity by alkalies and polysaccharides of Vis-
cum album in precancerous conditions of liver
neoplasms of rats induced by aflatoxin Bl
(AFB1). METHODS Sixty rats were divid-
ed into normal control group, partial liver re-
sected group, AFB1 model group, total alkalies
of mistletoe (TAM) 8 g-kg ™' group, and poly-
saccharides of mistletoe (PM) 6 g-kg ™" group.
AFB1 0.75 mg-kg ™' was ip injected into the
abdominal cavity of experimental rats as an ini-
tiate agent. After 2 weeks, the test entered a
selective promote procedure, which raised rats
with 0. 015% 2-acetylaminofluorene fed for 5
weeks. According to the classical form of oper-
ation, 2/3 part liver of rats were removed in the
end of the third week. Rats in TAM and PM
groups were ig given TAM 8 g-kg™' and PM 6
g+-kg ™" from the first week after greater part liv-
er removed, once a day, for 4 weeks. At the
end of the eighth week, all rats were sacrificed
under anesthesia with pentobarbital after fasting
for 8 h, then the hepatic tissue was taken out at
the assigned position which was the right anteri-
or leaf, right back leaf and the caudal leaf, and
at the same time blood samples from heart were
also  collected. v-Glutamyl-transpeptidase
(GGT) isoenzyme was determined with histo-
chemical methods. Serum lactic dehydrogenase
(LDH), alkaline phosphatase ( ALP), serum
v-glutamyl transpeptidase-isoenzyme [I ( GGT-
Il ) and their isoenzymes were determined with

enzyme-velocity method and agarose electropho-
resis. RESULTS In AFB1 model group, the
focal amount (numbers/cm”) of GGT obviously
elevated, positive rate of GGT-]I increased
markedly, total activity of LDH, ALP and GGT
and LDHS5 > LDH4.
Anomalous ALP in electrophoresis was found.
After the rats were ig treated with TAM and PM
for 4 weeks, the focal amount and areas of GGT

increased obviously,

were less than those in model group obviously;
and the positive rate of GGT-1I descended ob-
viously in the serum, not only total activities of
LDH decreased obviously, but also LDHS <
LDH4; TAM and PM had effects on anastate
ALPI and inhibit expression of ALP1. CON-
CLUSION  Multi-isoenzyme anomal expres-
sion is found in precancerosis of liver induced
by AFB1, however, TAM and PM can obvious-
ly inhibit rat hepatic precancerous conditions,
which are aroused by AFBI. This effect is en-
forced with regulation of multi-isoenzyme by
TAM and PM.

Key words: aflatoxin Bl; liver neoplasms;
precancerous conditions; isoenzymes; viscum

album; alkalies; polysaccharides
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