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Effect of Combination of Glycyrrhizae Radix et Rhizoma and Genkwa Flos Air in

Resisting Hepatocellular Carcinoma Ascites in Mice
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[ Abstract | Objective: To investigate the effect of combination of Glycyrrhizae Radix et Rhizoma and
Genkwa Flos with different proportions in resisting hepatocellular carcinoma ( HCC) ascites in mice. Method: A
total of 135 male Kunming mice were randomly divided into normal control group, model group, Genkwa Flos and
Glycyrrhizae Radix et Rhizoma combination groups (ratios of 1:0.25, 1:0.5, 1:1, 1:2, 1:4), pure Genkwa Flos
group and pure Glycyrrhizae Radix et Rhizoma group. HCC ascites model was established by inoculating H22 cells

intraperitoneally in all groups except for the normal group. HCC ascites mice in drug-treatment groups were
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intragastrically administrated with the corresponding drugs, while the normal and model groups were given the equal
volume of normal saline. At 12 d, ascites amount, abdominal girth, weight, and liver and kidney indicators were
measured respectively. Expressions of aquaporin-2 ( AQP2) and renal vasopressin receptors-2 ( V2R) in the kidney
tissues were detected by Western blot. Alanine aminotransferase ( ALT) , aspartate aminotransferase ( AST) , blood
urea nitrogen ( BUN) and creatinine ( Cr) were determined by the biochemistry analyzer. Result; The model group
showed significant higher weight, abdominal girth, ascites, liver index, ALT, AST, BUN, Cr and lower kidney
index than normal control group (P <0.01), with notable rise in AQP2 and V2R protein expressions. Compared
with the normal group, the pure Genkwa Flos group and Genkwa Flos and Glycyrrhizae Radix et Rhizoma groups
showed significant reduction in weight, abdominal girth, ascites and expressions of aquaporin-2 and renal
vasopressin receptors-2 in the kidney tissues (P <0.05). Genkwa Flos and Glycyrrhizae Radix et Rhizoma group
(1:1) also showed dramatic increases in weight, abdominal girth, ascites and expressions of aquaporin-2 and renal
vasopressin receptors-2 in the kidney tissues (P < 0.05). Conclusion; The combination of Genkwa Flos and
Glycyrrhizae Radix et Rhizoma with different proportions could increase or decrease the effect of Genkwa Flos in

resisting HCC ascites in mice. The underlying mechanism might be correlated with the effective regulation of

aquaporin-2 and renal vasopressin receptors-2 protein expression.

[ Key words ]

Genkwa Flos; Glycyrrhizae Radix et Rhizoma; eighteen incompatible medicaments;

hepatocellular carcinoma ascites; renal vasopressin receptors-2; aquaporin-2
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19175 Ak Sy T T4 1, 38 b 28 57 T 8 0 K /s B A
S L5 AN R T L 4 H 85 -5 48 4 B8O T 988 I 7K Bl
W6 AE BB, O SR 1 R G % Bl ( Western
blot) 43 H7 4 K I 1 4 41 v /K 3 T 2K 11 2 (AQP2) il
BN E 232K (V2R) W& A & A A, DU TR
S FIHLH
1 ##

L1 2 APtk R WA AP/ L 135 1,
PRTE 18 ~22 g, pl b 5t 4 1) 4 52 50 5 1 45 R A BR
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A AR, S A% IE S SCXK (51) 20120001, /I BLUAT
IR R KR 20 A AR H22 (H22 JIHom 4 i ik ) g A b [
P2~ ) o e HE il R S I 5 B o AS WIS 2R AT Hh L R R
Bl Bt vh 25 B 5 T sl W A0 B B e b v [ b 25 R R
F(2013) D12 ], i A S5 BF 58 S 45 & v 48 B2 5
S KB FE T

L2 249 Rakon S48 dn & RHE Y 5E 48 Daphne
genkwa W) T WAL, F= L, 4L 5 120806, H &L
N RF Y H B Glycyrrhiza uralensis, ik 5 H &
Glycyrrhiza inflata 8% 365 H &L Glycyrrhiza glabra B
TR SR 2 = N 52, At 120713, DL B 2544
WHME R P EZRY, &R MRS ENRE
2015 AF (b 2 L) TR AR e o 244 i . 40
IWGEAE15. 4 o, H R ISEfE-H % 1:0.25,1: 0. 5,
11,122,104, 56 46 B0k 24 i JIE B H 55 53 0 (4% 56 4
4 ff ) LB L, 38 7 By 254, iR 2 s B T
i Be i, 25 44 19 20 7% 4 25 B oK, v B R] i B
W2 b 8 Ao B R, DR PR AR AR 2 UCHR IR Ik
SR 2B K TR R BEIM R AR I 2 b, kg, e
55 2 WUEW; 5 JF 2 OB, e e 7% e ANk 4 2=
600 mL; it 2 d 25 A7k T 4 C, B 4 89 ik
B -20 CHH. R AQP2 ZRiEHiIR, i V2R 3¢
REPLAR (S [E Abcam 23 ], it & 43 ] abl15116,
ab109326 ) ; HAR B bR IC BT S S 2 BRE F1 (Tg) G (b
FOPE SR ERA R AL S 122107) s WA
MR SEH R W (ALT) , K174 & TR 2 Ik e 7% T
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(AST) , JRE A (BUN) K JR WUEF ( Cr) I 22 i 5 &
(T AR A BR AR 5 43 5 R 150317,
150321,150319,150319) ,

1.3 {¥#%¢ Multiskan Mk3 % fifi £5 {% ( 2£€ [E Thermo
), 3K1S AL R 2 0 ML (€ [ Sigma A H ),
TS2000A #U$% PR K Power Pac™ Basic # Hi 3k % ( 3
[E Bio-Rad /A ), SFG-02. 400 #Y r #4 fi Ji &% K+
PR (AT EEERIT WA RAR) .

2 FHiE

2.1 FWasEsE gy e g2y /NEGE B PE R 3 d
J& e REALIEIR 15 H /N BRI R A, AR/ BUE
25 L 4 P S TR A VR il 1 9 DR BT R v A
&, B BHEARFE , [ 2 T 8 A L, RO KRS T B
SUME , S IBCEL 8 W A, BRI K s i A T A
JKCE ML AR B AR K He 103 W R, 3R AT, I IC AT 2
WELf, JF A IO T TR I R A R, O e e %
JE (2 x 10° A~/mL A~ 4l i) , 7736 3848 95% LA I
T /N BURE R, A B O RO R Y I K
0.3 mL, 43 Bl v AT i B2 /N U i A 2 b
I FRTE 40 min N 58 W FF 8 B 45 RIS /N BRUBE AL 43
RFETIA SEAE R S AR - H R AL (AR LL 41 43 )
H1:0.25,1:0.5,1:1,1:2,1:4) e HEapige, Y4
REFIFUG, B 4588 4 A R 45 T 55 2 1 A4 28
K (ig) HRBHHAG THI W ig, 4525
PRBU A 0.02 mL-g ™' FF K 1R, ELEHZ 12 d
(EREERISE 12 K)o B R WEM & I 90 5% /N B
&E L, A B3ROk,

2.2 WM EE-REHEEE,AEK6 h, W
A T UL EE I o I 90 S /N BRI AR B L, SR )5 i R
BRI, T 4 CRIRE.OHLF,8 000 remin ' B0
15 min, 73 BS IV , — 80 CARAFFF AN . fe J5 il M
A /NRIE K, DU R K & I O B 4 20 FR O

*x1

Bt A E HE 8. 0T Western blot 5 (% & 2H
ZUR A LA A T -80 CLRAT
2.3 WAL AR B E ik
2.3.1 JEok&E JEBEMAERENE RN &
IR & /N IAE JEH . SR 12 KA, 10 5%
MR AN IE K & R
2.3.2  AQP2 fil V2R HEH K F M &  RH
Western blot 3, %1l AQP2 #1 V2R FEHIE'BHH
f) 263K KA
2.3.3 JHEAREBWE  FREIC SO 2R & /N
JH B 08U o i, o AR A

T 6 50 = T L4 (mg) /N BUK R (g)
2.3.4 |fi3EH ALT,AST,BUN FI Cr 9 & &0 2
K FH AR AR 3 0 5 /s BRIl % Hh ALT, AST, BUN Al Cr
5 i, H RN B U B R
2.4 geitsar b SR AT SPSS 13.0 Bk k47 48 it
ST R ERL & 2 s Ko A LR TR R J7
ZoH1, LA P <0.05 NERARITHE X,
3 &R
3.1 bR R KB AL N B K = I FRLRD A Y e
M 5 IEH 4 R, B2 /N BRI K 2 IR T AR
FHREF (P <0.01), SEAVH LA, 6L H
RN SERE- T3 (1:0.5,1: 1 Fil 1:2) 4 ¥y 1 2 %
/N B K B AR #E (P <0.05,P <0.01) ;56 1€
BARTZH AN SE AR - H R (1 1) 2 [F] ) g S 25 8 A0 i B
KN BB L (P <0.05, P <0.01), 1 58 fE-H 52
() HERRI A TR EN S, S6kp
FIZH FO 8, S Ae-H w0 (12 1) 2H i K & i AR B
¥ F R (P <0.05, P <0.01), 1 55 4E-H #E
(1:0.25) FI(1:4) 200 A A [R) A% B o, b 56 k-
HeE(:4) AT EHEAE, B 228 X (P <0.05,
P<0.01), W#EI1.

HE-ZRARRILMZEAFBEKREENRANFER(BEAEEENEE) WM (x 25,0 =15)

Table 1 Effect of different proportion of Glycyrrhizae Radix et Rhizoma to Genkwa Flos( GG ) on ascites, abdominal girth and weight in

hepatocellular carcinoma ascites mice(x +s,n =15)

25 51 /g kg ™! JiE 7K it/ mL JE [/ cm /g
IEH - 0 8.7+2.4 31.6 £2.3
gl - 20.7 £3.0" 11.6 £2.5" 42.7 £3.7"
E¥ia 0.5 17.8 £2.3% 11.1 +3.4% 38.5+1.7%
SEAE-H B (1:0.25) 0.6 19.2 3.6 11.4 £2.5 41.3 2.5
SE-HE(1:0.5) 0.8 17.9 £3.4% 11.2+3.5 37.8 £2.5%
SEfE-H® (1:1) 1.0 13.3 £2.8%) 10.5 £1.6%% 35.5 +£3.3%Y
SEfE-H B (1:2) 1.5 17.8 4. 1% 11.2+3.6 38.2 1.9
SEAE-H B (1:4) 2.6 20.3 £5. 1% 11.7 £2.3% 41.5 +2. 6%
S 2.1 21.0%5.6 11.8+1.8 41.7 £3.1

FESIEWALE P <0.01; SEMAH LD P<0.05,7 P <0.01; 5564 KD P<0.05,” P<0.01(E 1),
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3.2 A E K LAY/ BUE 40 AQP2 T V2R
HARBACFHE W 5IEH A B, BRI /N R
) AQP2 I V2R R R W F T (P <0.01);
SRR 2 A, SEAE B R e 4B R (1 1) 4
AQP2 Fil V2R S H AR IL W B FEL (P <0.05,
P<0.01); 556 L PpT 2 e a, sefb-H R (1: 1) 4
AQP2 Fil V2R & I By Rk & W] W FEAIL (P <0.05),
S, SEAE-THRE(1:4) 44 AQP2 FI V2R H YR ik
BRI E(P<0.05,P<0.01), WE 1,
3.3 X E KA AN BB 48 B0 8% L i e ALT,
AST,BUN,Cr (Y520 5 1E % 41 LA, B 7 2 /)N R
JH-46 % S i 3 ALT, AST, BUN, Cr (1 % 2 34 W 2%
T (P <0.01) , FHEE R FREM (P <0.01) ; 5%
U LR, 45 40 245 4/ BN ' 48 8 & ot v v ALT,
AST,BUN, Cr iy & E LW EMEE S, Wk 2,
4 iFig

SEAE RN H B 25+ R B — A X, M iEAR
BE R TR . ZAR R H AT S S AL T H R
Z ) MR A BN SR A T RE AR R B I A 1]
P THRZR . R, A W # ARG 25 2%
KM A AR S 56 BIF 9 B A A

1.0 1)

0.8 2)

0.6 3.4)
0.4

0.2

0.0

AQP2 e MR e SS BRE 9K
GAPDH «ss SHEES SHE—- S s 37 D2
ERA B JEEsia 1A 1

4

AQP2/GAPDH

FEE-HE
14 D 5)
T 12 2
g 1.0 d 34)
S o8
S 06
g 0.4
02
0.0

V2R=-b~‘40kDa

GAPDH s SHEES S S sm—= 37 kDa
ERA BME e 11 14
- HE
Bl HEXEARREENZEAFEEREXKERNMNREHLHLA G
AQP2 f1 V2R EHRIEKFEHEM (x £5s,n =15)
Fig.1 Effect of different proportion of GG on AQP-2 and V2R
protein expression levels in hepatocellular carcinoma ascites mice

(x+s,n=15)

x2 HE-ZEFEBEENTEAFEEKEENRFEREBERMEER(ALT,AST,BUN # Cr) B& M (v £5,n =15)
Table 2 Effect of different proportion of GG on liver index, kidney index, ALT, AST, BUN and Cr in hepatocellular carcinoma ascites mice

(xxs,n=15)

21 51 Hlf/g kg ! 48 %%/ % B 15 50/ % ALT/U-mL ™! AST/U-mL ™' BUN/nmol-L ' Cr/nmol-L ™'
EH - 4.04 +1.02 1.43 +0.29 18.91 £3.19 28.59 £4.09 8.946 £1.62 45.01 £8.01
iR - 5.29 +0.87" 0.96 +0.20" 27.68 £6.83") 38.99 5. 12" 12.16 £3.53"  62.20 =10. 15"
ek 0.5 4.81 +0.93 0.93 +0. 10 25.18 +3.54 36.45 £6.07 11.16 £3.25 61.30 £12. 11
SEAE-H B 101 1.0 4.70 +1.35 1.01 +0.23 25.05 £4.76 35.26 £7.79 11.05 £1.95 56.53 £14.21
SEE-H B 1:4 2.6 4.85 +1.29 0.86 0. 16 27.10 £5.58 36.98 8. 59 10.95 +2.37 60. 45 £18.31

e HIEFA D P<0.01,

E A 56 B A H 5 R HC 3 PR 1 35 BoAT — 58 W4
PR i O SE AR A A AL 4 SE K R T B
582 T TUE ] 2 — ol 5 DL %) 40 R AR 2854 1 R )
PO IR 15 P B o3, xR 8 e A S5 22 MR 40 i
FRAAHIRM AR LSEE R B 2 20y
72 R AN 367 B A B K 7 A £ 5 L
SuAb o E IR YT E AR AT RE AL IR K, I T RO EE
e BUAT B 1 R DR B T B B KRR R T
T H R H 22 A A 2 ot B A R
ISEINIEEE S TN C Y = NP S S N Rl 7 S
T 223 1 SEAE A H w45 /U B b 25 90367 T
T 5 B R 8 45 BEE N, OIS B AR B 9T R
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HE R H PR AT (4 5 Se 46 ) I, J0Is 2 i Fl (K
I K i YA ULGE 3 I A Ak, 10 B RE S AT
Xof g8 R K LB A TR T ROR o

AQP2 2K i 1 & 1 S ik T ME — Z JU A IR R
I Y K AR, 2 B U R AR R i PRV
T 3 LA K 5 ) 3 L V2R RS A
% 1 JE 2 ( arginine vasopressin, AVP) 5% {4 ) — Fift ili.
R, FESRIA T B AR B B A SE R B ST
R0 A DR 43 00 B A L A R HLAA K P
et B b, 2400 3K v AVP KA I, AVP 5
V2R 454 4050 A 5 AQP2 /Y 3E3f 5 48 Il IR R 5
JKE TE AR AT T A5 R %) 308 37 P 1, HILAAS K B B
TR B 7K 5 25 1ML 3% o AVP ZKOF BRI, B E 4 A
AN AQP2 B /b, K AU BR B, R K AR
WA EI AR ™ . AR SE U A 07 B T B X 6 46 B
J 7K 245 5801 A 52 e 1) TE BE 2% 0 1 LAl b e ek
EGY R E A SR AQP2, V2R M H I R IEER
AHOCAEHIBL . 45 2R B, 56 16 5 RO R W B R AIT
S H RN AY T KN BUE 2R Y AQP2 AT V2R
FIR a9 Y FOAR A H R X R g — 2P
Ho 5 A AL 4 A% i H RT3 0 VR TR B
Mo MRERYE EIRHCsE -2 F A,
PR T H R R SR B 56 46 1 T IR K AR T T BE
ST R A S AQP2 Al V2R Y 3 ik K
Ko

JH VB 8 ECLL K ALT, AST,BUN, Cr 45115 I fig
AH G 9 A= A0 48 B 78 T8 I8 K G 2 b i AR R PR T
BEPER)H EARIR o AN SEHR T 18 H B o B BT IR
KRR W) {3 A TE L A5, 68 /N U 4 Rt
A7 E 587 R A AR Ak 0 5E /) BUIALTE h ALT, AST,
BUN il Cr iy /K, g5 R A 12 d J5, /b
FR JFF 46 0% 1M 3 48 B8 (ALT, AST, BUN Al Cr) (7K
SRR S NI KR €T N N 1 op S Tep A
RO 72 AN [ BC He i H R 56 48 3 BIOHE, % 98 1 K
NERAS LL AR bR S B AT B W, s TR LR T
125 i 2 ) 0 T I KA AR /s B S T R —
B2 B 45 0, 6 300 2 24 R R IR — & 1 24238, (H X T
B REEIF A B W R 2, i R WL B i — 2P Y
E

25 LA AR 92 50 18 0 SR TR IR K/ BB
eI /N SRR i O SO AR R R T i Se 4B - H R
BCATLZH X AT BF 5, UE B T 56 46 B R B AT B0 1Y

Bii v /N BP9 R K B9 VR D, OF B & 31 56 A6 T (LA []

e H R 2 e, 2 k2B TR R A8 4k - TiT

TRl A5 2 H B, Ho0 e R K AR P B 3 s (.
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