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Comparative effects of different extracts of Kansui Radix stir-baked with vinegar
on function of expelling water retention with drastic purgative in cancerous
ascites model rats
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Jiangsu Collaborative Innovation Center of Chinese Medicinal Resources Industrialization, and National and Local Collaborative
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Abstract: Objective To study the effects of different extracts of Kansui Radix stir-baked with vinegar (KRV) on the function of
expelling water retention with drastic purgative in cancerous ascites model rats. Methods The cancerous ascites model rats were
respectively ig administered with KRV powder, ethanol extract, aqueous extract, and ehanol and aqueous extract of KRV (340 mg/kg)
for 7 d. The amounts of urine and ascites, the levels of urinary sodium, potassium, chloride ion, and pH value, and the contents of PRA,
Ang Il, and ALD in serum were investigated. UPLC-QTOF MS technology was used to explore the components differences in various
extracts of KRV. Results Compared with the control group, the amount of urine in model group was significantly reduced (P < 0.05),
the ascites generated, and the urinary sodium, potassium, chloride ion, pH value, and the contents of PRA, Ang Il, and ALD in serum
were all significantly increased (P < 0.01). Compared with the model groups, the treatment groups showed decreasing trend in ascites;
The amounts of urine in positive groups, powder groups, ethanol and aqueous extract groups showed a significant increase (P < 0.05);
The level of urinary sodium of water extraction groups showed significant decrease (P < 0.05); The levels of urinary sodium,
potassium, chloride ion, pH value, and the contents of PRA, Ang Il, and ALD in serum of positive groups, powder groups, ethanol
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extract groups, and ethanol and aqueous extract groups all showed a significant decrease (P < 0.05, 0.01). Diterpenes were inspected in

the alcohol extract and alcohol and aqueous extract, fewer in the aqueous extract. Conclusion Powder groups and ethanol and

aqueous extract groups of KRV have remarkable effect on expelling water retention with drastic purgative, and there is no significant
difference between the two groups, which could provide the basis for clinical medication of KRV that is made into the pill and powder.
Diterpenes in KRV may be the active components on the function of expelling water retention with drastic purgative.

Key words: Kansui Radix stir-baked with vinegar; expelling water retention with drastic purgative; cancerous ascites; PRA; Ang Il; ALD

Hi% Kansui Radix 4 KiFl (Euphorbiaceae)
Fi4 H 1% Euphorbia kansui T. N. Liou ex T. P. Wang
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S AR, BIE FERA SRS F 4
A IR i 2 7 Y, SR H 3% KR I Pk
I TREA T T K o WA S0 DU P /K ASE AR B
RGNS, 25 SR H AN [ BGH AL (VS 7K B K
ke se, IR 252 XL &3, JF
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1.1 XEE R

TDZ4-WS &G LAl KIS AL
AR ATD; A A3 (32 Bio-Red A F]D;
Waters | Class it F RO A A (GEEREFHAF]D;
Waters Q-TOF Micro™ Mass PUZE AT %A T I ] Fti (26
R 7] FRFREELF4E AN (CMC-Na, LA
AR IR A WD AKEERE (KermeD); SAL4h
(NaCl, EZyERFRAARAFD; BT M
T EBE T BE (PRA). MEEKZE (Ang 1D,
R CALD) R ARSI ) FE s ) TARREA
Jt. ZJiERtaitkai (TEDIA), @BaiK Ak, TRA
faiall (ACS). WRIEK T RS EHIZ AT P
Aw], fibS 1101002), FREUERMIEKH, N 0.5%
CMC-Na il /i 0.84 mg/mL 1243

1.2 5%t

AH BRI A B AR 2, St E
PR ST 5e A K RHEY H 2% Euphorbia
kansui T. N. Liou ex T. P. Wang T4 5uR .
1.3

HEPE SD K 56 H, SPF 2%, {A&JfiH (230+
20) g, W H FHgPEER-D UL S A B A A
BV TIES SCXK (#f) 2014-0001.
2 Hik
2.1 ZAMFEIBESI R A EHIRENERMLAYHI &
2.1.1 BEHZEMSIE R TRAKIE (2 )
2010 AERR (38D BEF 2 (Bt 1 D) g5y (&
100 T-yo HiZ I 30 kg), IEliF, ARl #ML A,
Ko inig] 260 CA A, AWEIL, 9 min 52
B NG, WA AR, B, SRS
2.1.2 BEHZEM ARSI PRI H SR G
4 S9%), fn 0.5% CMC-Na Ik E N 34
mg/mL 253 (LA NI 25mrt 5, XN E L
HIEIRAE R 4 %)
2.1.3  BEH BRI HI A PRGNS H B
H, 010 fiF & 95% LM HEE 2 ¥k, FHK 2 h,
ERIEL, GIFEROFRGERRE (3% N 8.6%).
Il F 7 0.5% CMC-Na ¥ fif 34k 4= 34 mg/mL.
214 BEEHZKEEYIMHR X “2.0.37 RS
Wt idi i, N 10 R 7K INARRNA S 2 K, BEK 2 h,
PG, GIREBORRGE RRE (1954 20.1%).
1§ FH AT N 0.5% CMC-Na ¥ i 7k 22 34 mg/mL.
2.1.5 BEHEEESE KIS D & RIS H &
FRIE R, I 10 £ 5 95% L BEInH B $EL 2 K,
R 2h, FERGERL, RN 10 A5 &K ARl
PR 2 Wk, BRIKR 2 h, HRIET, BIF 4 BT
W B RE (%N 39.9%). I&HET N 0.5%
CMC-Na ### - #i ¥ 2 34 mg/mL.
2.1.6  JEMEA BT AR A A BRI
fitEH SR YR 86 mg. JKIRYEE 201 mg. WY
PRSI 399 mg UMM FAEZ R 1 @), BT
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fif Je N EEZ 1, 13 000 r/min 2.0 10 min, X
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FHREZ (RRZEK ) 41, B H IR ARLL. B H e
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23 1REISH

Walker-256 K I A 40 o bk LIRS 40 D
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12X10%mL, AR CRIES 1 mL 40 s, 24T
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B, JEAIR I IR 4524
24 BT

XA, B ig 45T 0.5% CMC-Na, 4
Y g TN, RIEKFAIEA 84
mo/kg, i H IR & ARG AL R 5 340 340 mglkg (LA
25D, AR RR 10 mL/kg, BEF 1 WK, 4 7 d.
25 —RRIERER
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AN, BB, SRS, WSRAET IR
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26.1 KRR, BEKE, RO, 8 8 TR
SR pH HIGE 55 4 REG25)E, WU E T
IS, SEEAEEIK, AR 24 h R, I PRBAAR
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o RIRGZj1hJa, FIEHRUIEK, Wik S80s
KHT e BRSSP ZE (L ) e N K oo
2.6.2 KREIMLEPRAANG IIWALD KR E %
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&, 3500 r/min 2.0 10 min, HCEWEW, 6
BRI E PRAL Ang Il ALD /KF.
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R AE; HE 30 Cs WEAHN 0.1% R K IR
(A) -ZJiF (B); YEiilfE: 0~8 min, 60% A; 8~
17 min, 20% A; 17~21min, 1%A; 21~22 min,
60% A; AR E 0.4 mL/min; #EFEE 2 ul.
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3 HR
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PREJAIEIN GRS, Hrhmegokgl. B HZEHm AR
A1, I HIEEESE KSR AR R B BN (P<
0.05). #4525 K UK kb s, HEST
R (P>0.05). 45H W% 1.
33 WARRERETM. . SBFIRERRAZ pH
(EESEA

EixtiRgibbge, ALK BRI, B &
BURPE KR pH 2 TR (P<0.01). S5
R LLRE, WRIEKAL. BEHB R ARYL. B H R
WA B H R KSR BRI Al 1
FB P SR pH () B BR(L (P<<0.05.
0.01), i H /K S P41 K BRI HH AN B TR i
FAL (P<<0.05). 45N 2.
34 M KRRMFPRA. Ang ll. ALD 7KFHIE 0

E55of FR A B, AR A K BRI H PRALANG T
ALD /KFBFTHE (P<0.01). HEIMA LK, Mk
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F 1 BEEARRREBBAMEERKARREREKE
B9800 (X £s,n=8)

Table 1 Effects of different extracts from KRV on urine and
ascites volumes in cancerous ascites model rats ( X £s,n=38)

A3 M mml mokig
(mg-kg™)

Pagicy — 2283+ 6.19 0
Y —  16.00% 4.15"19.354+5.91
R ZEK 8.4 21.83% 3.83"15.0514.88
[FREpE3 iEN 340 26.31% 8.03"13.334+3.37
Bt H R ) 340 20.86+ 7.51 14.13+3.68
B HiZ K32 340 16.33+ 521 16.21+4.01

B HREER N K3y 340 29.38+11.85% 12.33+4.79

SxREALLLE: P<0.05; SHMAILE: *P<0.05
“P < 0.05 vs control group; *P < 0.05 vs model group

BEHE /K S 4l K RUMSE PRAL Ang 11, ALD /K-
HBFEREL (P<0.01). 45 % WL 3.
35 EEHZEARREEBLLAIE S

G HIERESEY) . KR EEEE KSR i AE
IEy 7B R0 R I UPLC-QTOF-MS BB 1t I
WL 1 A2,

MR IE . AR TR — T 1K 2 1 1
2SR HERRATN 731 e, RS — g
TP WA I, O i B U i) R A e Sk s 0t
ST TWEHATIHIE, 4558 IR L e S
Vg, HEW A IR A — k2% kansuinin C/
kansuinin B. kansuinin A, kansuinin E. kansuinin D;
EoR gk k2% 3-0-(2,3-dimethylbutanoyl)-13-O-
dodecanoyl-20-O-acetylingenol. 3-O-(2'E,4'E-

Fz2 BEHEARRBEERMIINEMRKARRETRH. . SBFRERRKK pH BN (X £s,n=28)
Table 2 Effects of different extracts from KRV on levels of urinary sodium, potassium, chloride ion, and pH value in cancerous

ascites model rats (X £s, n =8)

4151 FlE/(mg-kg™)  E F/(mmol-LY)  HIE F/(mmol-LY)  AUE F/(mmol-L ) pH 18

X — 38.53+7.03 182.05+20.80 58.94+21.47 7.60+0.21
it — 72.13+7.56" 287.29450.20" 175.17+25.46" 9.18+0.10"
USIN 8.4 59.134-9.44" 225.13+29.70 141.14+15.39" 8.91+0.25"

A HZR R 340 41.39+4.29" 198.46 +30.46™ 134.66+31.41" 8.78+0.17%
i H % B ) 340 49.72+9.00% 210.76 +27.73% 144.32+16.88" 8.66+0.42%
Fit 3%/ $E ) 340 62.47 +3.89" 265.131+50.43 156.28 +18.17 8.94+0.44
T H B LR K4 340 44,51 +4.74" 226.67+25.08" 138.69+14.72" 8.87+0.26"

SRIRALE: TP<0.01; HSRHRILIE: *P<0.05 "P<0.01, FF

P < 0.01 vs control group; *P < 0.05 P < 0.01 vs model group, same as below

#x 3 EEHEHBEARHEEEM I EMERKARIE PRA. Ang 1l. ALD KFHIEME (X £s,n=8)
Table 3 Effects of different extracts from KRV on contents of PRA, Ang Il, and ALD in serum of cancerous ascites model rats

(X+£s,n=8)

415 FH/(mg-kg ™) PRA/(ng-L™h Ang ll/(ng.L™) ALD/(ng-L™)
X — 87.421+12.326 1.574+0.386 39.063+ 6.401
kit — 228.855+12.183" 3.413+0.094™ 200.982+15.028"
RFEK 8.4 160.380+10.158" 2.01140.087" 71.097 +17.983*
[EREBEy PN 340 141.746+10.492" 2.285+0.089% 52.007+13.484"
i H % B 4) 340 141.673+17.128" 2.690+0.260% 87.482+17.677%
Bt H %K e 340 220.863+17.178 3.216+0.276 184.189+22.669
R SN 524 340 161.782+12.071% 2.8681+0.098% 73.509+20.201%

decadienoyl)-20-O-acetylingenol/3-O-(2'E,4'Z-
decadienoyl)-20-O-acetylingenol. 3-0-(2,3-
dimethylbutanoyl)-13-O-dodecanoylingenol/20-
0-(2,3-dimethylbutanoyl)-13-0O-dodecanoylingenol.

3-0-(2'E,4'Z-decadienoyl)-20-deoxyingenol/3-0-(2'E,
4'E-decadienoyl)-20-deoxyingenol. 5-O-benzoyl-
20-deoxyingenol/3-O-benzoyl-20-deoxyingenol. —2k
AR B R i (s B LR 4 5.
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Fig.1 TIC of different extracts of KRV in positive ion mode
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Fig. 2 TIC of different extracts of KRV in negative ion mode

HIE Wi RN B TR TR E AR
AFMERIR S T 0 B, B sk
kansuinin B/kansuinin C, m/z 722 1} g vl id 2 & —
N FARFRIKLE, 774 [M—CeHsCOOH+Na]”
(m/z 623), [M—CgHsCOOH—2HOAC+H]" (m/z 479)
SRR T AL A kansuinin A, REES 1 [ B
4 [M—HOAc+Na]" (m/z 693), [M—2HOAc+Na]®
(m/z611), [M—HOACc—CgHsCOOH-+Na]" (m/z 549)
GO B T . B OOR s b A T 3K
3-0-(2'E,4’E-decadienoyl)-20-O-acetylingenol/3-O-
(2'E,4'Z-decadienoyl)-20-O-acetylingenol, k23R 1R 4y
T =t [M—HOAcC]™ (m/z 480), [M—
CoH15COOH] (m/z 372), [M—HOAC—CgHsCOOH]"

x4 WEYEMSFRESH (M+H])
Table 4 Analysis of relative molecular weight ([M-+H]")

gl e A RZE/

5 AR ASEY S
(m/z) (m/z) (X107)

CagH42014 7232653  723.2646 —-0.97
C37H46015 7312914  731.2934 2.70
CyHyiNOy, 7783074  778.3053 —2.70
CyHiNOis 7943023 794.300 6 —2.10
C4oHe209 687.4471 687.4459 —1.80
C32H4407 5413165 541.3148 -3.10
CagHg0O0s 6454366 6454351 —2.30
C3oH4205 4833110 483.3103 —-1.45
Cy7H3205 437.2328  437.2344 3.70

© 00 N O O B~ W N P

®5 ZREGEIIES

Table 5 Analysis of mass spectrum data

bo AN
e ARREY T R A (mlz)

JkE

wEm

723.264 6 624.467 2,480.168 7
731.2934 754.301 3, 694.210 9, 612.478 8

687.4459 650.339 3,492.177 6
541.3148 481.353 2, 373.018 8, 314.031 7

D OB~ W N -

7 6454351 669.002 3,529.170 7

8 483.3103 426.100 9, 262.002 4

9 437.2344 460.077 3, 338.284 5

778.3053 779.534 8, 762.490 2, 438.051 9, 302.010 8
7943006 695.416 2, 328.017 9, 310.031 2, 282.011 7

kansuinin B/kansuinin C

kansuinin A

kansuinin E

kansuinin D

3-0-(2,3-dimethylbutanoyl)-13-O-dodecanoyl-20-O-acetylingenol

3-0O-(2'E,4'E-decadienoyl)-20-O-acetylingenol/3-O-(2'E,4'Z-
decadienoyl)-20-O-acetylingenol

3-0-(2,3-dimethylbutanoyl)-13-O-dodecanoylingenol/20-O-
(2,3-dimethylbutanoyl)-13-O-dodecanoylingenol

3-0O-(2'E,4'Z-decadienoyl)-20-deoxyingenol/3-O-(2'E,4'E-
decadienoyl)-20-deoxyingenol

5-0O-benzoyl-20-deoxyingenol/3-O-benzoyl-20-deoxyingenol
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(m/z 313) ST LakdY 20-0-(2,3-
dimethylbutanoyl)-13-O-dodecanoylingenol/3-0-(2,3-
dimethylbutanoyl)-13-O-dodecanoylingenol 2 2:+ —
Pele AL 2,3- IR T B, 193] m/z 528, m/z
444 SERE BT SIS TR SRR K EE )
RV T B, I H 2R KSR R 53 o Ve 2k
BEPEAR . e H R SR o A 54 1.3~6.8~
9; MEHEEEL IAKIRY PRI A& 1~9, M
oK H A A S 5. 6.
4 g

USRI BAR A Bl R 8 A28, Rl A kb
RUAN 239 D3 oy 0 5 0%, A0 25 ) 1) g WA
M, IR 2 v o AL 2302 T2 4
T H IR I R 2 N FUHCRI R AR, U Ll R
R IR AR o

et P M 7 M U S P g 5 LI I R —
S B K — ELH B, s e, e ¢
Feo WKIE B — RN, EEEE, KEEK
H 8B, BAATK S 4 A PR B P ) (]ISt
D RAEAR, AR, B SR A, T
R TL. A, I E I iE R N
ik MRS ZEN, BB LS. B
BR5G 20 M RS2 Bl D IR, I E RIS,
FAEH T8 Bk 2= 5, AR Ui Bk 25 1CAng 1D,
Ang | 758 Bk S i I fi 40 T A2 Bl Ang I
SR B R RECIR A 203 ALDM, JEX) ALD
PE S IR A AU G 2 . ALD FRORS v, A
FCNES TR, AKEDE N, 40 R AR A
Wz, PREFFHECD, KBS TN,

ARSI, %4y 2 AR K AT AN [ R
WK k>, PREG NGRS, SAEKE TG
WEMEZE RS A IRRA K. SHa4R
SRR AT SO T KPR pH (E AR
HETIEW, i PRAL. Ang Il. ALD K PBHAR
[FIFEFE R FEAC . ol H 2200 AR S & G Ar 3 H
—ERRIRVER,  HATASRIRR BRI ™ A, 93k
BRI K S M AR PRI, PR RR I
TR HILIE B 3-SR OK 35 1B [T R 48 (RAAS)
A& WSER, wl b B K RO, R K
Jre AT, H IR R S SR G X e 1 KA
TR FRAT AN R BE S /KB AR DRk . JL A s H 24

PV ps B AT |V IR LAY E S =S IR TE

KRG R X, HWAN G REMZ5, il

BRSNS, A3 JZ 1T R3S UE T

HRBR I AR 245 22 AR & BEYE o SRATBUBURE I T~

Beod d i H 3B AN ) 312 BCHT A7 SR AT 32 B 1) 1 73 72

S, SR H R R A SR N K S b 2k

B EORRE Y AR E R e i, KRS

X2 Koy, HEMESHIZE K BRI R0A]

RE 5 H RER 0%, IhAh, ARBFSINME RS

BRVGIKIZAR DR I AT BE A2 T I PR A LAV

BRI, W AR N SRR, 7K Fa e

R LSRR RAE , P15 RAAS B2 K ok S o

Sk
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