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[ Abstract | Objective: In this study, we investigated the impact of combining Kansui Radix with
Glycyrrhizae Radix et Rhizoma (1:4) on the kidney in rats. On this basis, the mechanism of the reducing toxicity
was also studied. Method: Male Sprague-Dawley (SD) rats were randomly assign to four groups, which were
controls, Kansui Radix , Glycyrrhizae Radix et Rhizoma and Kansui Radix-Glycyrrhizae Radix et Rhizoma (1:4).
The kidney extract metabonomic analyses of Kansui Radix , Glycyrrhizae Radix et Rhizoma and Kansui Radix-
Glycyrrhizae Radix et Rhizoma (1:4) was used by NMR and OPLS-DA. Clinical biochemical and histopathological
assessments were also performed. Result: All the clinical biochemical, histopathological and metabolites results
were no significant change in Glycyrrhizae Radix et Rhizoma treated rats. Not only the increased glucose and
decreased creatine/creatinine in plasma, but also the renal tubular epithelial cell swelling and vacuoles
degeneration, glomerular blood clot were observed in Kansui Radix treated rats. Besides, decreased choline,
phosphorylcholine, phenylalanine and glutamine, increased isoleucine, leucine, alanine, valine, acetic acid,
creatine/ creatinine was observed in Kansui Radix treated rats. In Kansui Radix-Glycyrrhizae Radix et Rhizoma
(1:4) treatment group, there was no significant change in plasma index. The histopathological changes was only the

glomerular congestion and renal tubular epithelial cells expansion. The variations were only declined of choline,
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phosphorylcholine and phenylalanine in Kansui Radix. Conclusion; Detoxification of Kansui Radix in kidney by

combining with Glycyrrhizae Radix et Rhizoma was obvious. It could be owing to the intervention of the biomarker

of Kansui Radix and down regulation of the traditional indicator of kidney lesion.

[ Key words ]

HEWCER T P E 25 4) 2010 45 fil— 3, 354k
CIETA N (N SUIECE N E) N SN E
HATEKZBIRE IR, & MoKk E28", 1ok,
A FLAT R R 1 I A P A A T
(R, H 2% B A o 3, 1 0 I L
A BEPEAE I o A1 H 3% B 22 PEAE T, ol A SR H
- (T P R A T R Ak AR R A (4
BEE W) ch i %, % S H R A
R H - H R R SO 28 A R R 814
o BEXFIXIRIAR, BUA BT S D A B8 7 B2 AR B
2 SRRV B 1 A RO B GRS ) H 8 - H R X
KEL F B RE R R R R RE 0 R 4
AT I 5 | J A A B o AR A A S — T 18
2 RERS i e P HLAR AU I i) 2 4k . B/
BAATER RGNS P2 B 2%, Z A X
PR RO A, TR ™32 10 T v 24 90 T3 il A 2
AR IS5 7 T BB o T P BEA A H 2 R QA
SERIE T — RBEASOE H 28 75 A P s ) H 2 s 2 £
PEAFBRGE TN SRR VR R - H R (U6 2 4 AR G
) AR RIS 27 7 UL I T I A T R
LR 1T AR S 0 R AR L A 0 O ik
XEH &, H 5 R CH & -H 5 (10 4) 51 KU I P
PEACHE W BE AT 20 B, B 1A 56 i AP M H R - AR
(1:4) By ITEAE
1 ##

L1 2 ALBRATHTAHEMHEEA R
BTS2 5, 9 )T AR 2R B P 2 B
X A R H B A, I S8 O R R ) E
Euphorbia  kansui () - # Je A A 5L B AE W) 1 RE
Glycyrrhiza uralensis TR FIMRZE

1.2 Y SD KHR,SPF %, Mtk (7 KA BE
FIE S L, R E 180 ~ 220 ¢, A A% LS SCXK
(1)2008-0002, ¥ i 3% T )7 AR 25 2 Be S R s 1)
Ho, W LR IR, AR POK, R EOE IR 10 b, SR
14 h, [ (25 £1) C,HAXRE3S% ~T75% .

L3 W 2§ (CHCN), BF e — &
(NaH, PO, ) , B2 & — #1 (Na,HPO, ) 2535 Jy [{ = 53
Mréali, #sK(D,0) fild TSP W E /KA H ¥ 51 e R
P BRA A

Kansui Radix; Glycyrrhizae Radix et Rhizoma; combination; mtabonomics; NMR

1.4 Y% AVANCE II 500 MHz %3 57 1& NMR
X (Bruker) , DL-360 %8 75 i1 1% Pk 4% [ 7 9% A1 1 1
FH TR, %R (4.5 +0.225) kHz, T R 240
W], CX5 A 7 3 4 4k 4 B 4L ( 3% B Beckman) ,
KL512 AU AN (4 35 T R AN 5 il i A PR A A )
ZH-2-BLENDER 78 5% 7 2§ ( K i3t 24 A 1 {0 4% il 1
J7), TGL-16G A {5 2 5 3 v ¥R 85 0o L (L1 22 52 R}
AR .
2 Ak
2.1 HE H KR ORI
2.1.1  HE/KEEME S FREUH % 600 g, PEiFt,
JnsK 3 600 mL, B 2 15 )5 30 min, 33 38, 58 N
7K 2 400 mL, B & %2 W 15 )5 20 min &5 JF 98 W, Wk 46
£ 600 mL, H i KBBR AR EWHKE 1 gomL ™', &
F 4 CHMT R, 5 H
2.1.2 HERBEAE S FRECHE 600 g, i,
Jinzk 3 600 mL, 7 2k 15 5 30 min, i 3€ , 5%
7K2 400 mL, 5T % 3 5 J5 20 min, & I 08 W, VR 4
Z 600 mL, H FOK BB A R RKE 1 goml ™', &
T4 CHMT R, &H
2.1.3  HE-HAR (L 4) KB H s FRIBUCH &
600 g FIH #E 2 400 g, P, sk 18 000 mL Al & &
5 5 30 min, ik u& 58 MK 12 000 mL, A& % i
1 J5 20 min, & FF IR VR AR E 1 500 mL, W H % -H
(10 4) KB A B2 W T 2 goml ™' B
F4 CHEMUTRAE, &,
2.2 i dl Mg iR e 48 RN R R, K E
180 ~220 g, BEMLAT K 4 A SEH AL, R EH ik
K EREY. @ BE, 8K ig 621
Wo H AL TaidK, WS AA;B ARG T
15.75 g-kg "HFH;C ARG T 15.75 g-kg ' H
D 4LNG T 78.75 gokg HE-H R (1:4) 4.
R 14 d e BENLECEEASEE A g 6 HORER, I
LMK, AR KA R A7 . Bl J5 A B8 KRR, Wi
IE, TR KA R A7 B ERAT R TR 6 H
BT 25 7 d MR IS5
2.3 ARSI RALUREEEE RS TH
B 14 d AR K RUI 2K E 4T 14 000 x g AI% i 2 0
10 min #b ¥ , #] ] Beckman DXC 800 4= H 3l Ifi. 3% 4=
- 89 .



21 EH M
2015 4£ 5 A

FESSBAFFERE

Chinese Journal of Experimental Traditional Medical Formulae

Vol.21,No.9
May,2015

643 A AL D 52 I H T # A B (GLU ), JR & A
(BUN) , JJUAF (CREA) 3 S35 45. Ml 5E 1Y 45 5 % H]
SPSS 16. 0 S 3T AT HE 124 73 #T o

BB WER Ay 2 LR AT 4% 1Y W [ 418U
Yl A WY CHE Je 8 2 e B2 K
SIS 1B A T T E R S
2.4 HEREMAARE BUEBEAZUE R, 2R 50 mg,
IR AR FLRIE S W A, I T mL 50% 1) 2 15 -7K
HEAT WF P £ ML 10 min, B8 U4 O 2 B 0
15 000 x g#5.0> 10 min J&5 , B L3, & FH 5 UOUE B0
A 1 mL 50% ) i -/K W B $2 B 10 min, 15 000 x g
B0 10 min, B EE, IR 2 RE LB BIE IR A
RWAWR T J5 #EAT ¥ VR T8, BB T8 K AL 600
wL 5 /8 22 vk (0.2 mol - L™' Na,HPO,/NaH, PO, ,
pH 7.4),15 000 x g {3 B .0> 10 min, B 13, 1A
100 pLAY 3 TSP M E K, 56 A S nm R REE . TR,
T4 CkF AT, & o
2.5 EEEEECYIA NMR B R B IE SR Y
SE{# ] Bruker AVANCE T 500 MHz #8115 3 3k #
g T PR A8, 8 FH I48 A1 59 NOESY ( recycle delay-G, -
90 C-t1-90 °C-G,-tm-90 °C -acquisition ) ik # JF* %1,
NMR U 52 #H 5 S ECAN T AR EIFE 2 s, 3% 98 10 000
Hz, RAE s E 64 k, Z UKL 64 W B IR UCEL 64 1K,
P o U B AE 298 Ko [ P RN AR S 4 32 k
ST AR B G Ok NMR OB L F B SR e § A
MestReNova 2. 0, L TSP R fb 2410 % 2 % W 04 &,
W 80, B IEA2= 0 B W B3 47 AH 67 A% 1E AL 2
K IE T S A (X 18] 6 0.5 ~9. 0, ] f& 0. 005 ppm) .
R T BRI KW s B X 6 4.7 ~5.1 1

c’! \
X/
1/

-
)

Excel SUFA% A ARAFE T T #EATREAL U 347 o

2.6 BEAHR B KHE - E M EE S A
SIMCA-P *12. 0 #ff ( Umetrics, Sweden ) #f7 OPLS-
DA iy =R 51 47

3 &R

3.1 KRB A A s e Fs BLY) o EAR AR AL
S HT B S5 SRR 5 A R A AR AL (H 2
HizxH 52 A4 M, TR 51 E GLU iy FE AR,
BUN A CREA A3 fm. 10 H 2% -H & (1: 4) 4% %
AEARFE AR 52 0 5 H 2% /N EOH - R (1 4)
ATREARH i R FE 1, WK 1,

F1 HE-HELAAARODREUSITHRUER (v £5,0=6)

Table 1 Summary of plasma clinical chemistry parameters at day

14 (x +s,n=6)

brilhes GLU BUN CREA
gl 1 1 1 1
/g kg™ /mmol- L~ /mmol L~ /mol-L~
s - 9.11 £1.95 6.14£1.17 23.80+1.10
H 15.75 9.04 £1.35 6.17 £1.21  23.20 £3.57
Hiz 15.75 8.17 £1.63 6.22+1.02  24.40 +3.85

Hi&E-H¥E  78.75 8.75 +£1.02 6.28 +1.62  24.00 +4.84

B A 2L B 2E R g 25 S, DL 1, X R4 K
BB /NBRES R I, R A A AR T S
BUR SO0 5 B /N S5 AL 588 R I B R A i K i K&
A HRE A R B /N R N EROR H 3 B 2
A H K B BNV L R AN B K i, A A
PE A B ANERA R i, A 00 /N Bk R Al i A 25 I
HZE-H B (12 4) AR BUS /D ERA R ot ., 5 /N
B2 0N T I A
3.2 KRUEBE R B A H-NMR E G AR e
COSY,TOCSY,HSQC 4k NMR i 1 4% 5] A6 5 SCHik
[16-17] X #EZL45 T 259 14 d J5, 4 45 NE 52

L

Al ZE AU B BB A2 X BRALR BB BE 5T BL. H Rl VR B 5 B2, H R 4R RUBF RE T ; C1 H B AL RV B B €20 H B 4L R BVE
BB D1 H R -H 5 (1:4) 2 BV B2 B s D2, H 8- H 5 (1:4) 21 0K B A o

B1 XREFEALFEYFA (HE, x400)
Fig.1 Histopathology of kidney tissue at day 14 ( HE, x400)

- 90 -



5521 5 9 RELEATFZERE Vol.21,No. 9
201545 A Chinese Journal of Experimental Traditional Medical Formulae May,2015

Py H-NMR &35 i1 25 AU BE AT 0 9 )R, DL 2.
REVE ISR B b 3 2 @R (R E R, 7+t A
MR, 42 BR < ) (LR A 2 Bl A TN &R 4%, i T LA

% 30 57 A Tk 2 HE TR R JIEL R , I R R A5 IE A O
T TRAT i R R E £ Oy v A % 7 Al v
O, it — 2 AT B U S Hr

M,qu_nww

c il

27 16

19
28/ 23 221 2

8,9
12, 13
17 o &9 1°rLI 76
/

- F

w

1,2,3

,_l_\

1614, 15
4

85 80 7.5 7.0 6.5

ppm

5452 4644 42 4.0 3.8 3.6 3.4 3.2 3.0 2.8 2.6 2.4 22 2.0 1.8 1.6 1.4 1.2 1.0 0.8 0.6

A HZB-HH 14 4B WA Co A D. = H1. RraEil;2. A3 WA ;4 FLM;5 WHEAMR:6. HEAMR;7. L8 HEM;9.
WA 10 HARR 11 W e 12, LR 13, JULET s 14, JEG: 1S, BRI 16, TE3Emi; 17, A miiR; 18, H & MR 19. WLEE;20. B-7 % bl ;
21. oA ME 522, PREEFR 523, WEHIRIR 24, BEER 25, HAMR 26, ANEARR;27. MU ;28 HR

B2 AFHY4d=04AE, B2A, HEAMER-HE(1:4) AXRR R ARZ#(56.0~9.0, x4)

Fig.2 Representative kidney extracts ' H-NMR spectra from control, Kansui Radix-Glycyrrhizae Radix et Rhizoma 1:4 treated rats at day 14

(86.0~9.0, x4)

3.3 EMEARBCH A W3 59 FE AL OPLS-DA 73 A
XIELEG A 14 d, = HH, H Rl g d, -
HRE(1:4) 4100 K BB E 42 BOR ' H-NMR 5% B 43 %4
#E 4T OPLS-DA 434, WK 3, Z5RBI/REHH S
HREHNHZEFIFARE, B2 HH S HEH
A ZE-H R 14 HZ E R HE T s EAES,
F W25 2 R B A W A7 A 2250 o e b Al b,
#H— 454 OPLS-DA 43 #7119 correlation coefficient-
loading AHOCIE, WLIE 4, KI5 FHAAA L, H R H
I A 51 A U AL Y 5 Al s H IR AR
1B ARG, FEL BB, B8 TR FIEL 6, 2% TN TR, A T JH ) Dk
DRI, AR, AR, NRIR, LR, LR/
JUUBF A9 30 o AEH - H A (12 4) A4 5] R A , 9
P AL T T A TR B O 2D o fR kg 1 B R -
(1:4) ZH Re a8 B 0 8/ T 3% 20 BT 512 1 oK B E PN
PR AR W) A2 A b 2 RN B , DL & 5 H 2% - R
(1:4) Befhooi s i 1 H
4 it
WAL MRTAT T 7 & B R RE TR IR
W SRR R LR S R, OF BT LA N AR R

30

20

10
*
2 x X

to[2]
(=]
%

-10

-60 -50 -40 -30 -20 -10 0 10 20 30 40 50 60
1]

O. & HA; A HEd; & Hikdl; . Hix-HE(1:4)4
B3 AFTHYE 14 X4 HKXR S OPLS-DA & #f (R* =
84.3% ,0* =79. 1% )
Fig.3 OPLS-DA of kidney extracts from control, Kansui Radix,
Kansui Radix-Glycyrrhizae Radix et Rhizoma 1:4 treated-rats at day
14(R* =84.3% ,0* =79. 1% )

S I g A Qs R A, AT 51 R ) £ a5 A 2 i
FAL . BLAEH % R A AR 4 B R
FWIH & T 51 R B A Al AU 2 R A A i A
WAL, TEARSE b, TR TR SR I b S
SRR, L AR, WA TR , N R TR 55 3 B 2 L TR Y 1Y

.91 .



5521 455 9 FELEATFZERE Vol.21,No. 9
201545 A Chinese Journal of Experimental Traditional Medical Formulae May,2015
A ety Y 1R o EE VR T, S0 A DA I F)

U— ”""/"LWMLL!*WLM

9 8 7 6 0
s L
BERRIE B
KHER [
e R A | v r'(('”"v | '(;i
W SR monEm
R ZE R
, WEm R

9 8 7 6 5 4 3 2 1 0

i
BRI

Xiﬁﬁ—ﬁ ansil, 3 ,,.,u“»»“,q,.‘,l AU
5 4 3 2

9 8 7 6 1 0

A 2520 VS H B ZH (R* =83.9% ,Q% =75.1% ) ;B. 25 (441 VS H %
H(R*=93.4% ,0Q% =82.4% );C. 25141 VS HiZ-H B (1:4) 4
(R*=71.2% ,Q* =64.5% )

Ed4 BFHEMEI14RKREBERREASS B correlation coefficient-
loading #H 3%

Fig.4 Correlation coefficient-loading plot of kidney extracts from
control,, Kansui Radix,Kansui Radix-Glycyrrhizae Radix et Rhizoma

1:4 treated-rats at day 14

5 2 AT T A e B — ik, g — 2P RS
RS SRR AR R . g
IR BB L 4 A A A 45 2R S 7S JULR MR 3R /LAY 5
B4, JF B ONMR 2553 i 45 7 1 2% 21 K B R0 1 2% A
P IUE £ 3y e LR/ LT 5 ekt B S A T
VLU /NER B U8 D RE R — E B, P 7 H B 3L
BIhREM R o TR H % K R B 4 4
BT B /NE b R AR T K M A 0 7 R A B L
AR T —T7 HUESE T H 2 B B 3 4 T SR
HREH R 14 20 B 00 U 2 30 v O oK ) B
PRI P B0 5 R A TR G 1 U 2 i
AR AR, W W H R T R A ) B E e s P R
A P R R A 2 L LA BT 18 H i 5 1R A LA Y L
PR/ WU X — i@ A48 o PR B HC0T 5 O 14 9 2 1

JIE 5 0 1 L B TR 0 = SR R
BH B A H & -H A 14 20 B BE 35 By
JUEL 8 % 1 AL 1) 5 A % o B R R, D] T
iy T A A0 0 T S e AR, SR TR R I D A
WiEie ., AN, HEHE SR LR & 8/ RE TR
AT 2 T e 1) 5 0 R o HL v TR R T B O T TR R
) 1 A=W (LBEL TR + ST — CTEAEA +
LR  He T R UTHLAR A Ji 5 A8 T A & A= 21
Lo T A BB M 1 S VB ™ ) R BT AR, X PR ik~

- 02 .

TR REEREE R R I, Ul B % 4 R RLAL

TR R BT A 7T RS2 31 1 R . X EH - H R (1

2 IR TR BRI Y B2 A, DT i

B ECAILAE T RE 8 — o 72 T2 22 i 1 3% 5 1 /9 I8 05 AR

T ZR L S R P 487 2 A, 45 0T B D2

g5 b, Toe 2 AR A 2 X P R AR AR Ak 1

I3RS AL GEBE B T Y B E, R R (10 4)

T {118 BE 0 o 1 33 25 M A F AR ) — 5 72 32 10 2 i A

Mo AW WG T % w1 R SE AL b, R G A

TH - R (1 4) B AL A AR B0 20 B A -

R BCAIBEE LA, o 1 G2 v 25 I6E (10825 1 F T

S BT 00 7 ¥R AT K

[BE3Hk]

[ 1] HERGMEG . hEARIEMEGM. —FFS].
b5t o B 24 B4 AL, 2010:83.

[2] ALTFH BRI, A K5, 5. FEZ 2010 4ERR—
PR G MESL [J]. EAPEE2Y,2010(14) :15-16.

[3] WuTS,Li Y M, Hirana M, et al. Antitumor agent,
kansuiphofins A and B, two novel antileukemie
diterpene egber from Euphorbia kansui [J]. J Nat Prod,
1991,54(3) :823-829.

[ 4] &% R, E0, 5. HES R/ BUFIE
ZH U MDA, GSH-Px 2 i SE B I 5¢ [J]. P ENF
%%,2006,19(7) :15-16.

[5] RAbvh. HES5HERMSAEL (T]. @ E
Zed,1995(11) :512-514.

[ 6] Mg, 5,20, 5. W K H &M 564643 )
5N & 0 RIS /N R T ee i s [T,
Hh ] 2 B2 1 R B A e A, 2013,27(3) 13744378,

(7] Mok, BEokss, THEAE, 55, H R0 e A0
FHE (1] 88 = A B K2, 2014,23 (1)
38-42.

[ 81 JHukSe, T, HKkeE,%. KT NMR IR 4%
Xof Tt o) T e B A TR P ST [T]. 25 B 1l K,
2013,29(4) .98-103.

[ 9] Zhang H,Ding L,Fang X, et al. Biological responses to
perfluorododecanoic acid exposure in rat kidneys as
determined by integrated proteomic and metabonomic
studies [ J]. PLoS ONE,2011,6(6) :1-11.

[10] Gartland K P, Bonner F W, Nicholson J K.
Investigations into the biochemical effects of region-
specific nephrotoxins [ J]. Mol Pharmacol, 1989, 35
(2) :242-250.

[11] Tjoa S, Fennessey P. The identification of trimethyl-
amine excess in man: quantitative analysis and
biochemical origins [J]. Anal Biochem,1991,197(1) .
77-82.

[REHRE BHEE]



