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Abstract: Objective To study the toxicological mechanisms of the compatibility application of Sargassum pallidum and Glycyrrhiza
uralensis on kidney in rats. Methods Rats were divided into control, Sargassum pallidum (S), Glycyrrhiza uralensis (G), and
Sargassum pallidum-Glycyrrhiza uralensis extract (S-G) groups, which were respectively exposed (gavages) for 4 weeks. Then, the
levels of blood urea nitrogen (BUN), serum creatinine (Scr), aldosterone, cortisol, and electrolytes in rat serum and pathological
sections of kidney were detected. Six active contents of Glycyrrhiza uralensis in kidney of rats were detected by UPLC-TQ/MS method.
The expression of HSD11B2 in kidney was detected by Western blotting. Results Compared with the control group, all biochemical
indicators of S group had no obvious change. It was found that the level of aldosterone from G group and S-G group was significantly
lower than that from control group (P <0.05, 0.01). In contrast to the control group, S. pallidum-G. uralensis extract led to significantly
increased concentration of cortisol, BUN, and Scr in serum (P < 0.05, 0.01). The level of K™ and Cl™in S-G group was significantly
lower than that in control group (P <0.05, 0.01). Pathological examination showed that the G group had mild inflammation infiltration,

and a serious inflammatory response accompanied by protein tube was absolved in S-G group. Compared with the G uralensis
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extract group, the combination of S. pallidum and G uralensis significantly raised the concentration of glycyrrhetinic acid (GA) in

kidney (P < 0.05).When compared to that of control group, there was an inhibited expression of HSD11B2 in the kidney of L group and

S-G group. Moreover, the expression of HSD11B2 in S-G group was markedly higher than that in G group (P < 0.05). Conclusion

The toxicity of S-G group was mainly result that increased accumulation of GA, and inhibited the expression of HSD11B2, which

resulted the aldosterone-cortisol system disorders.

Key words: Sargassum pallidum-Glycyrrhiza uralensis compatibility; kidney; toxicity; glycyrrhetinic acid; HSD11B2; electrolytes
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Table 2 Calibration curves, LOD, and LOQ of six active compounds in G uralensis

5% SRy R? 2R 1 Yu FEl/(ng-mL™") LOD/(ng'mL™) LOQ/(ng'mL ™)
HEH Y=0.002 X—0.014 0.994 15.6~250 2.14 7.14
R HEY Y=0.001 X+0.036 0.995 15.6~250 1.54 5.14
HER Y=0.004 X—0.057 0.997 15.6~250 1.36 7.86
FEHER Y=0.009 X—0.012 0.997 15.6~250 4.04 13.48
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Table 3 Concentration of six components in kidney of rats (X *s, n = 8)

Al HEF/(gmL™") FHEH/ (gmL") HEZR/(gml") FHEZ/(gml™") HEE/(hgml™") HERXE/ (hgmL™")
HE 20324634  11.61+2.40 40.24+19.64 3324171 1324+ 6.14 27.99+10.46
M- H B 23.0248.46 16.74+7.82 32.57+14.06 5.05+1.92 423942236 81.164-24.89%
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group (X xs,n=23)

HE AR R, R ERA BN 2 MR
PERE AR S 2258, RIUOUmIME . REIE . A
PEB AR I PR A BRI 5 T o (E P ] 5
BEARLT1Y, KR SCHRIRIE R ] HSD11B2 &M 7



= 2082 - L& X ]

Chinese Traditional and Herbal Drugs 35 49 % %5 93] 201845 A

JRBER AU 1 OCBERG, PR B IR R B A
FRICTE PERAR B AT (RS (WEIASHIRR R D, M
T 57 166 R R R S AR AR E TR R0, ik B
YR BRIE L 0 B HSD11B2 36, 5 57 i B )
BRI, SE g PERE DURE[EI A, &R RAAS
ALY, HERERY, SRATRAL, BA-HE
FEHUPIIE N T H R R 1) 03K R ER 222, — R
NEGIN TR 2o FE T DA B A 25 1 o3 AR TR () Hh 24
HY A B — et , nREAEAE s — 3t )
FUERERY, TS B AR, PIE LR
G35 ZRARBARS20, (Rt A - H B2 3 AR i
- TR A B R ] B A E SR [ R

AT, X IRAARE, AT B AR,
1 AR VA 98- H AR I ) 5 BOK UM i PR E AR . K
Al Na* B2 B&{%, 117 BUN. Scry i /K V2
Fo BUN. Scr &P B DhRe I EEZ G bR, =&
BB T v WU 2R B /N ER DR Thae R RERT . 42U
B 2EAS A ORI - AR U 5| R T R 2R AR
B 2 R B AR, 45 IS R BUNL Ser 1IAR1E,
PR RHEGHESTZ —. ORHERESEK
BRUMEH BUN. Scr. [ [ FR R 5 B R B, B4
ZURTRAE, (RS- 520 BUN 845 5 B H 200
A FEFE R S T H AL, AR AT R R R T
B EEMEAE A 8 UPLC-TQ/MS #%2H % 6 fing
PERGTTE B IR AR, R I B S 3
FRIRAE B AR ER, XrpeigES i
R HIMIRERZ —. i ERTR, E-HES
B EE L] 2 — T RS T e T H KR
TEE AL P ERKE, & R ERE 0
Hl'E2HE) HSD11B2 J5 1%, S8R TR i [ i <5
[ P 2 7K T DA R R I 3R 8L, e R EE .

M- H R R A G RN S A,
BCARAE F TR Z SRS, AN VR R A % ¥ - H AL
P A B 500 I 5 14 R AR B V3R AT T 9, R
JUE RO BE AR SCHRAR IS R AR T ANRIFR ARk, (R
XS EOLAR B A TENLHI B BT AR, IEA e
— RV AT EBEMAE R, VIPIRER
T E R R A A I BEEAL, i R
1T T B ARRE , it H SR I R 2492 it
SIS, RIS A 5 SRR N UM I H K B
PENLEIFR HES 2 . T T8 AH SC R oy DA H
FARTE T B 75 - H R R 25 4G B B AR
H, HEMEER, IhFEE—SERATI.

SE 3

(1]

X, TR, B, & U b RIS
20 5 Wi R 5 FH SCHRIK) SCHRIFAE 23 #r 3], e R 24 %
&, 2013, 28(5): 1449-1453.

B R HERDTR AR (3], WAESEEZ,
2016, 12(17): 87-88.

K=, phEgd, a3, & RS RERAHSH
WHFIRVE [A] /7 58 1o 4 E g R vh 25 22 22 R BT 218
SR [C dbnt: R ERZ A, 2012,

KL H R B B 16 (). BRIEPEE,
1996, 17(11): 521.

BURLL. W S H R R IR A R R RIRIE [1]. #F
FREE, 2012, 44(5): 177-178.

ek, FEE, BhigE, & OET. FM. A
BT S R A7) P R AN R A A 5 A e
L a LR ] TR RE, 2016,
31(5): 1933-1936.

OO FET ) URT M A RS B B R AT AT
[D]. MAl: FRUPERER, 2014,

AR5, PR, Mg, % ET ARG EE
07 P I 5 H B A [R) B A TC AT B R e DR B AR
TR R DD e MO BT S IR [J). hAe R R,
2013, 28(5): 1295-1300.

TR, 2 ORK. MR R A BC AT S R K SR R
FIRT JHF2 A P 930 8 e K B P VA VR o 3 PR 2 SR A L Tl
GRS [J]. LA EEZ, 2002, 23(10): 51-54.

MR, B R RERC AL /N B S AT 1
SN [J]. BUARH 280 T SR, 2006, 20(5): 30-32.
Zhang Y B, Wei X, Yang X W, ef al. Simultancous
determination of nine constituents in the roots and
rhizomes of Glycyrrhiza uralensis from different
producing areas by RP-HPLC [J]. Chin J Pharm Anal,
2013(2): 214-219.

Li Z D, Zhang X L, Yi N, et al. Elimination of etimicin in
rat kidneys and alterations of its cytotoxicity to tubular
epithelial cells [J]. Human Exper Toxicol, 2015, 34(5):
479-486.

van Kleef E M, Zurcher C, Oussoren Y G et al
Long-term effects of total-body irradiation on the kidney
of Rhesus monkeys [J]. Int J Rad Biol, 2000, 76(5): 641.
FDA. Guidance for Industry: Bioanalytical Method
Validation, Center for Drug Evaluation and Research [S].
2001.

FhEREE. H R TS [D]. K& SRR,
2006.

T 8 F O E OB HESIFSSEARRN
93 Wl A (0] R E AR E, 2013, 38(21):
3768-3772.



T84

Chinese Traditional and Herbal Drugs

FE49% B 20184E5 A + 2083 *

[17]

(18]

[20]

[21]

[22]

Shibata S. A drug over the millennia: pharmacognosy,
chemistry, and pharmacology of licorice [J]. Yakugaku
Zasshi J Pharm Soc Japan, 2001, 32(6): 849-862.

Takeda S, Ishthara K, Wakui Y, et al. Bioavailability study
of glycyrrhetic acid after oral administration of glycyrrhizin
in rats; relevance to the intestinal bacterial hydrolysis [J]. J
Pharm Pharmacol, 1996, 48(9): 902-905.

Cantelli-Forti G, Maffei F, Hrelia P, et al. Interaction of
licorice on glycyrrhizin pharmacokinetics [J]. Environ
Health Perspect, 1994, 102(Suppl 9): 65-68.

Frey B M. Glucocorticoid-mediated mineralocorticoid
receptor activation and hypertension [J].
Nephrol Hypert, 2004, 13(4): 451-458.
Rossum T G V, Jong F H D, Hop W C, et al.
induced by

Curr Opin

‘Pseudo-aldosteronism’ intravenous
glycyrrhizin treatment of chronic hepatitis C patients [J].
J Gastroenterol Hepatol, 2001, 16(7): 789.

Zhao W M, Jiang S W, Chen Y, et al. Laminaria japonica
increases acid

plasma exposure of glycyrrhetinic

[24]

[26]

(27]

following oral administration of Liguorice extract in rats
[J]. Chin J Nat Med, 2015, 13(7): 540-549.

Wlsls, EEFEE, Xk, & HE S RATECAN KR
HF'E Thie K i febrifiszm [J]. 525, 2018, 49(8):
1860-1865.

B T+ )\ R 25 AL 48 2 8 — ROR IR 7T
[A] // PEFGHESE- LR EGE Y RSB\ S
WAERH IR R [Cl. B R e WL
BEREAHOR 22, 2015.

Zeng C K, Tseng C K, Zhang J F, et al. Chinese seaweeds
in herbal medicine [J]. Hydrobiologia, 1984, 116/117(1):
152-154.

Peng Z, Liu M, Fang Z, et al. Composition and
cytotoxicity of a novel polysaccharide from brown alga
a novel polysaccharide from brown alga (Laminaria
japonica) [J]. Carbohydr Polym, 2012, 89(4):
1022-1026.

Braunwald E. Harrison's Principles of Internal Medicine
[M]. Beijing: People’s Medical Publishing House, 2003.



