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Effect and Mechanism of Dihydroartemisinin on

Rats with Primary Liver Cancer
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[ Abstract | Objective: To study the antitumous effect and mechanism of different doses of
dihydroartemisinin ( DHA ) on rats with diethylnitrosamine ( DEN ) -induced liver cancer. Method: One
hundred twenty SD rats were randomly divided into the normal group and the model group. The rats in model group
were administered DEN intragastrically to induce the liver cancer. Then the 100 modeling rats were divided into 5
groups, 20 rats in each group, DHA high dose group (60 mg-kg™'), middle dose group (30 mg-kg '), low
dose group (15 mg-kg '), endostar group and model group. The expression levels of vascular endothelial growth
factor ( VEGF) in the tumor tissue of rat were detected with immunohistochemisty. The expression levels of
VEGF, vascular endothelial growth factor receptor-2 ( VEGFR-2) and alpha-fetoprotein ( AFP) in the serum of
rat were detected by ELISA assay. The indicators of liver function including alanine aminotransferase ( ALT),
aspartate aminotransferase ( AST ) and total bilirubin ( TBIL ) were detected using automatic biochemical

analyzer. The overall survival times of remaining rats in each group were recorded, in order to calculate prolonged
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survival rate. Result; Compared with normal group, the expression of VEGF was decreased obviously in DHA
middle and high dose group. The expressions of VEGF, VEGFR-2, AFP in serum were decreased. The survival

time of the remaining rats were delayed significantly.

The life-prolonging rate was 19.25% and 12.81%.

Conclusion: DHA at doses of 30 mg kg ™' and 60 mg +kg™' has therapeutic effects on rats with primary liver

cancer and can prolong their survival time. The mechanism may inhibit angiogenesis and metastasis in liver cancer

through inhibiting the expression of VEGF and its receptors, thus delaying tumor proliferation process and improving

liver function.
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i AR ERIET 150 g, B0 T 78 E R R 4 SR Bl
Yyt , 7 AT IIE S SCXK () 2003-0003 , 46 35 T 1
POrp B2y RS sh Wbl (SPF 4%) ,12 h ROk,
12 h B, fH IR 24 C,FHXTBEE 50% ~60% |, 1 K
MUKW BRG] . SCg #2468 SF sh ) S g =
PS8

L2 25950 XA HE R A (a7 XU
25 A R T AT | LS 070711) , 8 40 A 45 4 f%
T 2R T S Ll AR S A A AR EE AR W 2 A R
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Zy ) S N-0268, 4 i 99. 9% ) , 38 W 2F 4k R Al
(R a1 A BR 2 7L it 5 20130303 ) , —
Booe B & W A K KW 5 (VEGE) 4K (95 [
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EK0416) . K [ VEGF ELISA £ il i 77 & (it 5
EK1209) K I3 2 A= K 7 32 f&-2 ( VEGFR-
2) ELISA £k & (fit 5 EK1025) 0y F 2
A YA
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HDEN #EA2H KR 100 H . DEN A K& H kK Hid
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S e T KRR i A E P 43 2 IS RE ML ER B 44
T 20 RRR . T dI32 FF A, L G2
EOIEF X B . AR K%L 1 mL/H ig, 8K 1
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3 ~GDHA 21 ,DHA H 5% #& W 32T 4 K 42 i 5
e EE IR S) , DHA K i F 4 4H , 4% DHA 15,30,60
mg-kg g, MR 1 K. © R A B ST A
B KRB 0.25% 45 S mg-kg ' ip, B K 11K ,2
JE LA RE 2 1 SRS Ak S 45 24 30 1) DA AR B
oK ig, 1 mL/ 2 BR 1 R AR R i 55 A
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298 mL, 2y B , — 80 CLRAAE, i B i 5 fo 3k
G BE AT HF T EAG I [ ik 4% JHF 9 4 R LB A i
FHFAL B W I A 2L K/ R 1.0 em x 0.8 em x
0.3 cm,49% 2 5 W s [ 5 T A 2 PE 5 2L v, 9
AL LA I TS 4 40 VEGE £k,
2.5 A 4 ARk R R B IE 41 41 VEGE %
ik s A A ] SABC 1, DAB & #24E i
T A 42 B R) & UE B 5 R AT . RO B RO
S rp I 0 SR 0 40 g B AR M, A
fEEE LT (400) T A5k U1 7 W 5% 5 4> i £ AL, 3
#5500 AN 40, LA BH 1 S g A A LR AT 2
B0, M <5% M (-),5% ~15% K
SPMEC +),16% ~50% JyBHAE (+) , >50% A5
FHPE (HE) S
2.6 KM KR VEGF, VEGFR-2, AFP ELISA
AR B U B P AT AR 0 X BER
JEE R JHLXoF o7 4D R Y JRE R 1B G 00 8 o ) e
2.7 KIS TFYIRedebr RO REME A 4 A B A
AR A3 TSI 52, 77 6 e BRGS0 & U I 3 A7, T 4
#r>~ ALT,AST,TBIL,
2.8 R BI R BRUAEAARNED SRS 2 S8 TR A
KB B A A7 st () CIE B R RUBR A1) L DAR BRUBE T
N SRR G 45 R BOF 3 A AR ] A
HERK R, AMERKE = (RITA AR - B
RUZH SP-35 A4 A7 KB /WS RY 25735 A A7 R HU % 100%
2.9 KdEab3 SR SPSS 17.0 Giif 4 4b 2%k
# s R H Kolmogorov-Smimov £ 56 K6 I %5 4 1F 2% 1%
Levene £ 56 K5 0 7 22 551 5 5% FH BC XT 98 RBHAY ¢ K56,
G0 T X Rk A B ) 25 55 o g A AR B0 H R
MK R 2 £ RIR, DL P <0.05 %R
ERTE S-S
3 £R
3.1 KR — S mgE  AehiaEst 6 AR IEE,
25 2H 98 R B £ L HETHE RS SOIR S IR K AF — B
0357 B E — 25 Ak A A s AN [ R A BRI
oAb v 4 SRR A A K BRI DR 2 A
EERUNE PP Ve L LINUR/N 1+ I e o A N Y 2
PRI T H A . BUM 58 56 J5 10 SR 3 A R R A=
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7N ), 5550 21 He e, DHA rp g 51 45k 2 I 4
9 R B A A7 Bk ) 4 S S (P < 0..05) 2 i FEE 4G R
Gr ik E) 19.25% (12.81% Fil 14.19% . i3 4 41
(¥ R Bl A A ] SRR 2 L I B e, IR 1

®1 DHAMERMEHEAREFERENIM(y+s,0=12)

4154 H &/ mg-kg ™! A AEI E]/d A AT IE KRS %
I - 24.67 +3.23 -
DHA 15 25.25 +2.45 2.35

30 29.42 £1.44% 19.25

60 27.83 +1.34% 12. 81
SNEs 5 28.58 £1.73" 15. 85

W A A P <0.05,2 P<0.01(F£ 2,3 ).

3.2 UM AT R BRI IEZH 40 VEGF B 52 R
B HALE R R & B R B T VEGE %
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0.05), H3#MmIL# VECF RIATLRFEZF. W
x2,H 1,

®2 DHANMEXRMFEARMBALR VEGF RIZHHIM(n=8)

VEGF A7 2

A A/ mgekg ! r
+ H Ht
LY - 0 1 7 -
DHA 15 0 3 5 0.564
30 3 5 0 0. 005>
60 3 4 1 0. 026"
ey 5 2 6 0 0.015"

3.3 xR At R BUM Y VEGF, VEGFR-2, AFP
s SAKRBRESHRITE, SBEAAH LK,
DHA & 7 & 41 Fn B BE 4 9 K BRI % VEGF,
VEGFR-2,AFP & 2 ¥ i BB B B AR (P <0.05)
ARUEE 2 A, X A S S T B 2% S . T
DHA L7 5 41 VEGF, VEGFR-2, AFP & & 4 X}
BRIV 2 RS #E X, WK 3,

3.4 DHA X5 kPRI K BRF I ae sz S5
RUZH LY e, DHA v sy 551 2 0 L1 4 1 O BRI 3
ALT,AST,TBIL ] & fIX 71 A1 41, DHA IL 7] & 41 Y
AST 1 TBIL s B WA THLRI 4 (P <0.05) . 5 B JE
A E, R AL ALT B 5 B AR (P <0.05) , & 7
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A BEZL;B. DHA 15 mg-kg ™' 41;C. DHA 30 mg-kg ™' #;D. DHA 60 mg-kg ™' #;E. BJE 5 mg-kg ™' 41
E1 FAYVIFH VEGF Rik (R AL SABC %, x400)

%3 DHA MEXMEAXRME VEGF,VEGFR-2,AFP & (x +s,n=8)
25 F 4/ mg-kg ™! VEGF/ng-L ™! VEGFR-2/ng-L ™! AFP/pg-L7!
EH# - 111.56 +8.22 201.73 £12.91 1.98 £0.83
LAY - 322.90 £32.78 321.85 £26.28 12.36 +0.42
DHA 15 304.19 £19.25 290.82 +17.84 10.90 +0. 80
30 222.00 +15.43" 244.59 +14.02" 7.07 £0.87%
60 236.06 +16.92" 251.81 £13.65" 7.40 +0.15"
B 5 217.15 +13.70" 245.26 +14.30" 6.94 +0.14"
*4 DHANEZRMFEARFINGENZIN(x+s,n=8)
4151 -/ mg-kg ™! ALT/U-L™! AST/U-L~! TBIL/ wmol - I, ™!
EH# 44.76 +7.10 36.30 +4.74 2.76 £0.31
LY 301.57 +76.44 336.13 £35.76 13.78 +0.83
DHA 15 297.47 +49.31 310.10 £20.90" 12.33 20.44"
30 136.64 £15.52%% 133.41 +14.05% 8.52 +0.35"
60 162.38 +19.38% 148.18 £18.10" 9.59 +0.41"
B 5 192.84 £27.94% 158.57 +15.77% 8.79 +0.36"

BRI D P <0.05,2 P <0.01; 5B E4 HE P<0.05,

4 itig
WA &S R —FiG R s S XAy,
HAl 5 W E S RMmEYL A TE %QH\%EF'M\%

CHESE . AR NN R R, R
L AT A I BRBUIE A A, 38 HAT FoAb 25 B3 8 4
HUEGUMIRAE R 2 T2 R0, B E TN T
i g I A8 AR AT BE SR G A R A R R
— U G T TR T B (PR 3
J83 2 DHA) X H22 fip 988 /s B R A2 1 VEGE
PR R A T AR AT I AT T, O O 0k TR

T FL AR T R R RIS 52 7 8 R R e A R i
45 mg-kg ™' AU T SRR S OUE T R 09 5 R0

R 32, AT A6 DHA 4341) ™ . ik DHA £
TR AR, BRAE b T LU e i 45 A2 i 43 1 40
16 245 49 0 T v i 0 R B K AT . AR SRR SR
502 P IV R BRS¢ DHA ) P9 370 9 /6
%} DEN i ﬁ@ﬁﬁHﬁEWMﬁ%%%méTm
S SCHRPEAT B BL, M K B AR T R RSt TR, 52
38 4 P A K BRIV AFP RIAT D) BE B9 ALT, AST,
TBIL S48 75 BB T JUE 2 i 5 T o e, &5 SR BB
7~ DHA 1£ 30,60 mg-kg ™' Wi & b, AH %45 7Y
21, H: AFP FT 2h fg 45 A5 BB Ak T AR K F , 9F B ix
A0 45k 4L I R B 3 N D B R A K 4R OR
DHA H A % 2% BT 1k 7 | o038 1T U 2 fig L 28 K
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JHF 98 2 TR 0 00 bR ol A A VR R ST
i A K PP e g L T R I A A R — A R AR
Mt A, W K 2 B A A R 5 BT TR A B
P VEGF K% 2 H Al % A fie 7 38 1 — 26 1 4
Az R A R Sk I A A R S R VR R
Pz HEWE A AL HE VEGF (HVil & fir 48 (1) VEGF-
A),VEGF-B, VEGF-C, VEGF-D, VEGF-E Fl i #% /£
£ K F ( Placenta growth factor, PLGF) (2] VEGF =
R H B & WA S Fr, 48 32 VEGFR-1 (fli-1),
VEGFR-2 ( KDR/flk-1) , VEGFR-3 (flt-4 ) , #fi 2% #i &
F1-1 (NP-1) Al b 28 % & (-2 (NP2)'"
VEGFR-1 (flt-1), VEGFR-2 ( KDR/flk-1) , VEGFR-3
(fl-4) =% J& F Wi % % ¥l 22 1, VEGF il i 27 1k
RIEVER , Z A5 VEGF W4s &5 k4 A Bk,
Wk — RIME T AL T, #8919 14 A ng b ke 2 56
SR Bl T E AR O & B, VEGF 18 T
RN e O B R 3 1 iR 4 2R I3 v Y B S
Wit = o FE TP & R b VEGF 38 2o Jin s 98 1 8 7
A AR E 4 T AR 1 A9 (MMP-9) K3k HE38 NO
AHE(NOS) 2 A 55 38 42 i 2 9 40 i 320 5 o
i VEGF Z65 76 g 1 45 A piiad 72 rp il 5 & 224
FH 24 Fi I PR A5 P A e 1 A8 A= i 2 ¥ 1 24 4 4n DL
HREPT RPLAE S AL A KT 5T T il 1) TR A
VEGF fE R Hip— AT HHE . AR K 250 41 21
I35 AN 2 T80 % K Bl VEGF 2% 35 HE4T 46 I, 45 52 3%
B DHA 7£ 30,60 mg-kg ™' W71 & 41 B B i BRI K
FU% VEGF,VEGFR-2 ik I H B EH LR A
25 XHEIR T DHA RE I o 9 i J5 A 1 S i K
FL VEGF,VEGFR-2 ik, M i #1045l fif 987 1fi 45 A= A,
R¥EHYUREN . 456 DHA MR LU,
B TT & AT P 25 .
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