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[ Abstract | Objective: To study on the influence of 188-glycyrrhetinic acid ( GA) on rat kidney.
Method: Totally Wistar rats were randomly and equally divided into four groups: normal group, low dose GA
group, medium dose GA group, and high dose GA group (25, 50, 100 mg -kg~'). Blood collection from cardiac
puncture was conducted at the 6th, 14th, 22nd, 30th week after GA intervention and at 4 weeks after GA
withdrawal, to detect serum creatinine ( SCr), and blood urea nitrogen (BUN) levels. HE staining was done for
kidney histopathological observation. Result: With the progress of intervention until 4 weeks after drug withdrawal ,
low-does, medium-does and high-does GA groups had no significant difference in SCr and BUN levels compared
with the normal group. Compared with the normal group, serum sodium and chloride ions were increased.
However, 4 weeks after drug withdrawal, serum sodium and chloride ions in each group were decreased compared

with the previous time points, getting close to the normal group. Serum potassium ions in these intervention groups
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were decreased as compared with the normal group. 4 weeks after drug withdrawal, serum potassium ions in each

intervention group were increased, compared with the previous time points, getting close to the normal group.

There was no statistical difference in above indicators at the same time points between the low-does, medium-dose

and high-dose GA groups. Compared with the normal group, no abnormal change was found in kidney pathological

morphology at each time point by HE staining method. Conclusion: 188-glycyrrhetinic acid has no significant

effect on rats’ blood urea nitrogen, creatinine value and kidney pathological morphology. It can lead to mild

elevation of serum sodium and chloride ions and the decrease of serum potassium ions. The influence can be

eliminated after certain time of drug withdrawal.
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Table 1 Effects of 188-glycyrrhetinic acid on BUN in rats (x +s,n=6)
4+ BUN/mmol -1, 7!
28 5 4
/mg-kg 6 14 4 22 J 30 A 44
EH - 6.40 +£0. 63 6.31 +£0.82 6.39 +0.58 6.42 +0.78 6.33 +0. 84
188-H Ik IR 25 6.20 £0.91 6.00 0. 54 6.00 +0. 54 5.99 +1.88 6.35 +0.87
50 5.90 0. 09 6.33 +1.58 6.33 +1.58 6.49 +0. 67 6.00+1.16
100 6.58 +0. 66 6.67 +1.09 6.45 +0.56 6.59 +0. 68 6.26 +0.97
£2 I8B-HEREMIMAR SCrHRI (v 5,1 =6)
Table 2 Effects of 188-glycyrrhetinic acid on SCr in rats (x +s,n=6)
4 SCr/pmol - L™
26 51 .
/mg-kg 6 4 14 J4 22 JH 30 4 4
EH - 34.00 +4.33 33.45 £3.56 34.11 +4.11 31.40 £3.92 34.55 +3.78
18B-H H K iR 25 31.5 +3.02 33.25 £3.07 32.05 +3.38 33.17 £2.32 32.33 £3.44
50 33.00 +3.43 32.25+£3.29 30.18 +4.03 34.33 +4.32 31.78 £2.45
100 30.00 +2.83 33.00 £3.03 30.12 +3. 68 32.83 £3.97 33.20 £3.89
RI I1B-HERBMARMAEFLENZMW (2 £5,n=6)
Table 3 Effects of 188-glycyrrhetinic acid on potassiumion in serum of rats (x +s,n=6)
1180 B F/mmol - L ™!
Gipl] ik /mg kg ™!
6 JH 14 & 22 JH 30 4 54 1
EH - 7.25 £2.63 7.41 +£1.40 7.11 £0. 84 6.99 £0. 54 7.04 £0. 34
188-1H Ik IR 25 7.14 £2.38 6.94 +2.63 6.31 £1.40 6.27 +0. 84 7.16 £0. 54
50 6.88 +1.63 6.93 +0.89 6.43 +1.48 6.70 £0.42 7.12 £1.00
100 6.61 +0.30 6.98 +1.61 6.13 £0.90 6.72 +0.45 6.94 +0.43
x4 18B-HEXBWARMNBEFHENRM (v £5,n=6)
Table 4 Effects of 188-glycyrrhetinic acid on sodion in serum of rats (x +s,n=6)
A T /mmol - L ™!
21 51 4/ mg-kg ™!
6 JH 14 4 22 J4 30 A 15 4 )4
EH - 143.00 £4. 06 140.00 £2.71 145.45 +3.89 141.57 £3.85 142.45 £2.76
18B-H Kk i 25 145.00 +2. 83 147.95 +4. 06 150.00 +2.71 145.45 +£3.89 141.57 +3.85
50 144.00 +4.24 143.20 £2.71 145.75 +2. 84 146.45 £2.76 142.99 +£2.22
100 148.50 £2. 12 143.33 £6.59 146.75 +2.22 148.50 £6. 36 143.67 +£1.97
3.4 IR BRAS I TR) g IR 2H 2O B O 2R 6 ) TR GF 3 B /N R WL ZE 4, 8 0 N R WL 1A R AT

IHER AP e 700 T e 2 0 R 2R LD K AR R A
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x5 BB-HERBYAREBEFUTHHM(x£5,n=6)
Table 5 Effects of 188-glycyrrhetinic acid on chloridion in serum of rats (x +s,n=6)
A% F/mmol-L~!
B H/mg-kg ™!
6 & 14 J 22 & 30 J 154 8
EH# - 103.00 2. 16 105.90 +2. 89 102.25 +1.71 103.23 +2.15 105.00 +2. 16
183-H F ik 25 104.50 0. 71 109.23 +2.15 107.00 +£2. 16 106. 40 +2.97 104.22 +3.52
50 106.50 0. 71 108.90 +2. 89 105.25 +1.71 109. 85 +2.05 107.51 +£3.46
100 106.50 2. 12 109.25 +3. 14 106. 50 +0. 58 109.55 +0.78 103.83 +1.33

A. IE# 4 ;B.6 J& 25 mg-kg ' 41;C. 6 JH 50 mg-kg ' 41;D. 6 J& 100 mg-kg ' 41 ;E. 14 J& 25 mg-kg ' 41;F. 14 & 50 mg-kg ' 41;G. 14 J& 100
mg-kg ™" 20 ;H. 22 J# 25 mg-kg "' #H ;L 22 JH 50 mg-kg "' #H ;). 22 JH 100 mg-kg " 4H ;K. 30 JH 25 mg-kg "' 4 ;L. 30 J& 50 mg-kg "' 4H ;M. 30 J# 100

mg-kg "2 N, 525 4 F 25 mg-kg T 450, 4525 4 8 50 mg-kg T 4P, 525 4 8 100 mg-kg ' 4
E1 18B-HEREMAREEARAKESENZM(HE, x400)
Fig.1 Effects of 183-glycyrrhetinic acid on kidney tissue morphology in rats (HE, x400)

4 itig BRI b R U, HE B3 22, 515 i B0 A L R
FIA R T8 0 H AR i R A K B AR IR LR R SO R S E 2R . BFTE R

. 145 -



21 &5 24 M
2015 £ 12 A

RESSEAFZERE

Chinese Journal of Experimental Traditional Medical Formulae

Vol.21,No. 24
Dec. ,2015

18B- T R R g HoAb A 25 M 2 TR B R B S
HAZ RS Na ™ K”-ATP {5 M, fi2 #F Na”
F T WG A, F BT R A Y o {H Ulmann 25590
R H B R R 5 T R A7 AR ) R A A e T AR AR
Stewart %71 A H B U R BE 1 DR S AL TT B RS AR
P JR TG T B B AR A 3 72 4 1 118 5 i 2K [ et
Jt B (118-OHSD ) 16 1, i Jz ot B K 3% ik /b, 7= A=
AR R R T 2 5k TR Y S A B . Morris 251 3 i
ISR S H R R G o ] 118-OHSD2 1% 1% 1 i A
TR R B R 5 I0LTE T o Monder 480N 18-
OHSD2 (1) 37 P4 B 910 1 2 3 A 7K SR 0 B4 1) o — i 1AL
Kang 25" Szt % 0 H 50 7] 51 i 5 U 6 5% 749 40 Kk AL
HAfFIE-2(AQP2) il AQP3 ik i, JF ik K ity
IR B B R N 22— o A S 25 SR R N 6 JA
Bl A A 0 ARG, 14,2230 J 458 1F % 2 el i
BRATR , 3% 5 SE T i 28 H R | RS % 2IS TS (1 ) 5 22 6 9
R BF I RE AH AT o 45524 4 JE I A A 30 JE L O
LR ER A, ST 5AE e 6 A T 1EH
21, B & 25 25 B 1) 3 28 I Al B A R B
AT Z Rk BXEE TIER A 54 H s HiE
IEH A o XU B R R R A S 3 o b ML AR 2E T
KGR R A T, (E A 1 2 R X R 2 e AT
%K. Pindert 2" 8 4758 A1) H B R IG T B B
Fsf 3 300 00 v B AT L R 1, 452 1 R R IR R
TEH o Takeda R 45"t 412 38 5 1o AR H % 0 700 15
RPN B (1WA o =T (31| K I N ) | 2
S ] 1 3 22 5 kS R IR 4 25 1 H S R A AR
2k . Shimoyama Y %“”{B"J%TW@KEJ%WB’JHE
YRR AT HE 6 I BRI BB B 11 8-J15 &l (118-HSD)
B % PR R VE L IR R 20 1 H 5 A A% B o
3 U A H B R 5 A i A A S T Y ek 7 T B s
MR o ARSI 45 B ]S AR P S R
) JCHA i 2% 5, X 5 Al-Qarawi 2511 254 3 H R R
PR AT o LB, 10 B 2R R AR L O B
25k AR L R ol 4T R IR H R Ok R
Je KRR i 44 7 o v, LR A 45 24 500 5 3 K i 4
VR TF i B aR AY HOE  H B R AT AE Y 24 h
N BRI 3 40 B8 F & e AN B & R B I
25 B A ey, X T BB 5 24 W 00 46 AR 4 W 5 ) TE) A
AN—HA K,

R R X B O P 5 e T Y iR 22 DL T X
2% TR B0 AR P T, 2R O e A Ak T B R
ALSE T A A R R K B S % N -« B
(NF-kB) , 5546 214 K [+ (CTGF ) Fft b A= K 1A

+ 146 -

T B, (TGF-B,) i 3k , 41 il 5 i) J3c £F 2k Ak 10y % 2 o
Sy M 20 T A S 0 AE S0 H R AR M a4
TGF-B,, CTGF )3 3k i % ¥ Bt K Bl 1) 5% £ 4 1k
VERT . F 3 SIE S H HE R AT L ) 46 g I TGF-
B, , CTGF FIJE 5t 45 J 2 11 W 40 %0 7 ( TIMP mRNA)
(1) 42 36 M T Bl 38 B /N BR B AL, T AR 4 Sl K
RS 6 T b 5 1R T8 T A X b T L R W o
L5 U L 40 B % e B I A B, R TR
T U T — B LA ke 3 T A R O | R W O
ZH 5 B R B s M s, B R AR R i TR T
(9 RFE R T 5 2o AR 52 5638 a0 R 300 et 19 H 5 g
Kt ig KR, 4255 6,14,22,30 J& K525 4
JE 43 IR 4T HE Ye 6 0052, 45 3 5 0F % 4L A0 1L
B /N IR 2R 00 L 2R R 400 LB 2 b 400 ML G
LA /D 5 ZR T IXTC RE AL a AT A AL, IR R
JEE, 6 200 A R O I BL A 5 BN R DL ZE A I
R VLR P R B 2T A0 M 5 B ) 5 £F Ak, R
P A 20 SR 5 M R L S R P
Fol ik 20 2 1) TG ) N 25 % WA T AN B SE K
U995 PR 2452 5 TF 3 4HAH LU OR DL S5 ot . RS I
J52 5 I T R ) 3 B A fL 5 AR SCr & BUN BITE 6,
14,22,30 J4 J {525 4 JEI I 5 1F % 25 A0 e 3 6 W R
2 5[] — I A5 AR L L R R 2 ] TR
25, VIR K I ) P H R R g A 451 E KR
B ) e % B U B A9 B AR Ak

gx b, 2Ny B UK R A S T A R L
5| 7k R R e R T R 3 2 ) e B AN 4 L s T
TG 25 T S T e R i A0 — i T R 2
5 VR BRSO K R ) £ H B U R g %o KRR
i B BOF 25 G W A . 51 b R fh i Bk
HLA ¥ 2 — A5 2R IE 52

[ &% k]

[ 0] HERR, fL& 5, B R BRI HA
EE4 28 ,1991,12(6) :286-288.

[2] Sontia B, Mooney J, Gaudet L, et al
Pseudohyperaldosteronism, liquorice, and hypertension
[J].J Clin Hypertens ( Greenwich), 2008, 10 (2):
153-157.

[ 3] Asl M N, Hosseinzadeh H. Review of pharmacological
effects of Glycyrrhiza sp. and its bioactive compounds
[ J]. Phytotherapy Research,2008, 22(6) :709-724.

[4] Eu C, Lim W, Ton S H, et al. Glycyrrhizic acid

lipoprotein  lipase insulin

improved expression,

sensitivity, serum lipid and lipid deposition in high-fat



21 5 24 W
2015 £ 12 H

[l S5 56 77 7

Chinese Journal of Experimental Traditional Medical Formulae

-
FEE

Vol.21,No. 24
Dec. ,2015

[6]

[7]

[9]

[10]

[11]

[12]

[13]

diet-induced obese rats[ J]. Lipids Health Dis,2010, 9.
81.

Dzubak P, Hajduch M, Vydra D, et al. Pharmacological
activities of natural triterpenoids and their therapeutic
implications[ J|. Nat Prod Rep,2006, 23(3) :394411.
W LY ERSEHRERRREIM]. &
. B RLEHOR A, 2007 :201-204.

WHHE. 18B-H B R BRI BF R HE SR [ T]. i 25,2002 ,24
(9):712-713.

Ulmann A, Menard J, Corvol P. Binding of
to kidney mineralocorticoid and

Endocrinology, 1975, 97

glycyrrhetinic  acid
glucocorticoid receptors [ J].
(1) :46-51.

P M, Wallace A M,

Stewart Valentino R, et

al. Mineralo. corticoid activity of liquorice: 11. beta-
hydroxysteroid de-hydrogenase deficiency comes of age
[J]. Lancet,1987,2(8563) :821-824.

Morris D J, Lo Y H, Lichtfield W R, et al. Impact of
dietary Na® on glycyrrhetinic acid-like factors ( kidney
11beta-( HSD2 )-GALFs ) in
Hypertension, 1998, 31 (1 Pt 2).

human  essential
hypertension[ J].
469-472.

Monder C, Stewart P M, Lakshmi V, et al. Licorice
inhibits corticosteroid 11 beta-dehydrogenase of rat
kidney and liver: in vivo and in witro studies [ J].
Endocrinology, 1989,125(2) :1046-1053.

Kang D G,Sohn E J,Lee H S. Effects of glycyrrhizinon
renal functions in association with theregulation of water
channels[ J]. Am J Chin Med,2003,31(3) :403-413.
Pinder R M, Brogden R N, Sawyer P R, et al.

Carbenoxolone ; a review of its pharmacological properties

[14]

[15]

[16]

[17]

[19]

[20]

and therapeutic efficacy in peptic ulcer disease [ J].
Drugs,1976,11(4) :245-307.

Takeda R, Morimoto S, Uchida K, et al. Prolonged
pseudoaldosteronism induced by glycyrrhizin [ J ].
Endocrinol Jpn,1979,26(5) :541-547.

Shimoyama Y, Hirabayashi K, Matsumoto H, et al.
Effects of glycyrrhetinic acid derivatives on hepatic and
renal 11beta-hydroxysteroid dehydrogenase activities in
rats[ J]. J Pharm Pharmacol 2003, 55(6) :433-441.
Al-Qarawi A A, Abdel-Rahman H A, Ali B H,et al.
Liquorice ( Glycyrrhiza glabra) and the adrenal-kidney-
pituitary axis in rats[ J]. Food Chem Toxicol, 2002 ,40
(10) :1525-1527.

O, AR BB, A5 IR R R R xR R a3
6 BB m [ J]. o E 2545, 2012, 37

(4):490-494.

BB, LR A AR SRR AT AR W B T R T
Bk gk B AE IR WEoE [T]. e P 2544 44 35,2013, 28

(4) :338-340.

I e R I, . HROR 18a (AU AR REL P 0

5L ] BT NF-wB RIKB 52 M [J]. 40 015 70 5 S 9%
2e7e 2004,20(1) :31-33.

THALA AR, 0, A5 H BRI S 4T
HEACAE I RHHLRI (] AR BB R 2 i R 2,
2007,36(6) :756-759.

F . H R X B N BRAE Ak L B AR S 5
7L T]. &2, 2007,27(1) :45-49.
Fo¥, e TT, Wl TR AR e A 8 M 5 g
TR B s A R U 2 4 T R R O L Bl AR Y R T
[J]. P BE 454 44,2007 ,27 (1) :45-49.

[REHIE RAnkik]

. 147 -



