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Influence on compatibility of Glycyrrhiza uralensis and Laminaria japonica on liver
and Kidney functions and serum indexes in rats

YANG Ting-ting, WANG Shu-ting, LIU Pei-hua, XU Jiong, LIU Xiao-dong, LIU Li
Center of Drug Metabolism and Pharmacokinetics, School of Pharmacy, China Pharmaceutical University, Nanjing 210009, China

Abstract: Objective To evaluate the effects of compatibility of Glycyrrhiza uralensis and Laminaria japonica on liver and kidney
functions as well as serum indexes in rats. Methods A total of 24 male SD rats were randomly divided into four groups. Group 1 was
served as control and only received vehicle. Group 2 and group 3 were orally dosed of G. uralensis extracts (2.8 g/kg) and L. japonica
extracts (3.8 g/kg) once daily, respectively. Group 4 was orally dosed with 6.8 g/kg of G uralensis-L. japonica extracts once daily. The
experimental rats were treated corresponding extracts or vehicle for 17 weeks. During the experiment, the weight of rats, organ coefficient,
biochemical indexes, and liver histopathological photograms in each group were measured. Meanwhile, plasma glycyrrhetinic acid
concentration in G. uralensis extract group and G uralensis-L. japonica extract group were observed. Results The water extraction
components from G uralensis and L. japonica groups could significantly reduce the level of aspartate aminotransferase (AST), alanine
aminotransferase (ALT), alkaline phosphatase (ALP), cholinesterase (CHE), total bile acid (TBA), and total bilirubin (TBIL) comparing
with control group (P < 0.05). While the G uralensis-L. japonica extracts group could reverse these biochemistry indexes. G uralensis-L.
Japonica extracts markedly increased the plasma concentration and exposure of glycyrrhetinic acid. Electrolyte metabolism balance was
disordered after long-term treatment of G uralensis, L. japonica and G uralensis-L. japonica extracts, showing the level of sodium (Na®),
potassium (K*), and chloride ion (CI) in these three groups were significantly higher than that in control group. Conclusion These results
indicated that G. uralensis or L. japonica extracts might has hepatoprotective effects. However, G uralensis-L. japonica extracts
attenuated the hepatoprotective effects, which might result from the increased plasma concentration of glycyrrhetinic acid.
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1 HE.BERERAREAMNKRARENEN (X Xs,n=6)
Fig. 1 Effects of G. uralensis, L. japonica, and G uralensis-L.
Jjaponica extract on body weight of rats (X £s, n = 6)

HE. BHEAREANARERAKOFNME (X £s,n=06)

Fig. 1 Effects of G. uralensis, L. japonica, and G. uralensis-L. japonica extract on organ coefficient (X X5, n = 6)

15 (g kg ) : UiE 225
D JHiE B JEPE JHR A il
pagicl — 0.30+0.02 239+0.14  0.58+0.03  0.18+0.02  0.23+0.08  0.03+0.02
HEHH 2.8 0.30+0.01 243+0.15  0.58+0.04  0.16+0.02  022+0.10  0.05+0.02
B A 3.8 0.2940.04 233+0.14  0.59+0.05  0.14+0.02  0.224+0.07  0.04%+0.03
HE-BAGH 6.8 0.26+0.02° 2434008  0.58+0.04  0.17+0.04 0224008  0.05+0.02

HXTHRALEE:: "P<<0.05
“P < 0.05 vs control group

3.2 XTAKRBRAFIhEEEFRAYSZ N

L2 b, H Bk B A R 5 AR RO B
NRREEE (AST). RARREZEN (ALT).
TREBERRES (ALP). JHBRFEERS (CHE). SAHTIR
(TBA). MJHZ 2 (TBIL) FIEBHZ R (DBIL)
K, X y-BEBEBE (GGT). Ra R A
(LAP). REFiEEF (ADA). B[ (TP). HE
1 (ALB). 3 (GLOB). HEH/FREN (A/G)

MEAEE A B (Apo B) AP, Wk 2. H
TR R B A A F RGBT B ¢
MNAEH (CRP) 7KV, EANHHXT CRP . H
B AN A F AT B2 PR ALT A1 TBIL /K. $2 H
FEY AT A I SCE R D Re R bR
KERHFHLALZ HE Jeti, Hoht (X200) FUEE
JHERZRT) s BEOAS, R Bk A B S A AR
Wi AN AT AN ok S 1 0 e N W e S K iR
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25 AR W H w B RAT T DA A R R RT HIEFE 2 2 Kilgr T H . BARBUM GRS T 25
AR, LA 2. KB R A Rk, EERIVINE T
3.3 KRB IR (Na®). #E T (KD, @& T (C1D) ACPHEHE,

gk BT B S K RS LB (Ser). AT BB R B3 X R, HE- B AR A
KRR (UA). JRZE (UREA) KP¥%A R, WK 3. HARBAEN Nat. CIWREF = (P<<0.05. 0.01),
ROFHFL, BAT R A X KRB IhRETeRm {H KREB WAL E, k4.

®2 HE. EHRARAEMNARIFNEIELIERNIEN (X £5,n=06)

Table 2 Effects of G. uralensis, L. japonica, and G. uralensis-L. japonica extract on related index of liver function in rats (X *s,n=6)

5 & AST/ ALT/ ALP/ GGT/ CHE/ TBIL/ DBIL/ TBA/
(gkg) (UL (UL (UL (UL (kUL")  (umolL™) (umolL™)  (umolL™)

X —  52.90+6.68 1644341933 117.75+£2322 0784040 0.2840.08 2424026 1534025 63.92+17.74
HE ] 28 43264509 111.83+12.23" 90.07+20.46" 1.00+020 0.1740.05" 1.60+049" 1.17+039 13.62+ 2.41*
FA HL T 38  4570+3.17° 14407+ 7.69° 9198+ 8.13" 1.07+£0.20 0.17£0.05" 1.10+£0.39"™ 0.72+£036™ 29.08+ 6.06™
HE-BASH 68 53.1748.86 137.92+14.61° 1040342034 1224032 0224004 1.75+0.50° 1304038 43.08+19.88

1 Rl LAP/ ADA/ TP/ ALB/ GLOB/ (A/GY/ Apo B/ CRP/
(gkg) (umolL™)  (wmolL™) (gL™ (gL (gL™ (gL™ (gL (mg-L™")

YR —  85.12+577 758+ 301 69.95+1.88 38.73+0.70 31.22+1.80 125+0.08 0.01£001 2.15+0.48
HHE 28 83.05+6.59 887+1030 70.02+234 39204083 30.75+£1.76 1.28+0.07 0.01£0.00 2.67+0.28"
EoAfi LT 38 81204296 503+ 170 69.2242.09 39.18+1.03 30.03+£1.25 1314£0.04 0.01£000 2.08%0.29

HE-RfiAH 68 80081652 687+ 3.82 70274123 39.35+1.10 30.92+0.74 1.2840.05 0.01+0.01 2.73+0.24"

S5yt E: *P<0.05 **P<0.01, F[E

"P<0.05 "P<0.01vs control group, same as below

o ¢

Xt B HE R AT HE-RATE

2 HE RENRZAXRIFHER HHRELE (X200
Fig. 2 Liver histopathological photograms of rats in each group by HE staining (x 200)

®3 HE. EHERARERANARBEERNENE (X £s,n=6)

Table 3 Effects of G. uralensis, L. japonica, and G. uralensis-L. japonica extract on index of kidney function in rats (X *s, n = 6)

2 Fl/(gkg™) Scr/(pmol- L) UA/(umol-L™") UREA/(umol-L™1)
X H — 25.17+3.87 123.33+39.38 6.331+0.43
HHER 28 25.33+3.20 89.334+12.93 5.93+0.65
A 38 21.67+2.73 94.83+17.97 5.924+0.25
HE-RAAEH 6.8 24.67+4.13 100.33£24.27 5.67+0.69
3.5 MARRILAEAIE I K RERIL (P<0.05), HE. BAHHLEH

HEL RARH LA @R E RN AR e # AR E A EE R (HDL-C) 7K1 JeH] &
Mg SEEEE (TC. =Mt (TG). RERENR W, s AR & H R BAi & HIAH
HEAMMER (LDL-C) /K, HE-BMAEGHA TC BT WRAG —EriHmEER (k5.
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*4 HE. BEHRRERABAMARIMIE Ca?*. K. Na*. CI7KEHZN (X £5,n=6)

Table 4 Effects of G. uralensis, L. japonica, and G, uralensis-L. japonica extract on serum levels of Ca*', K*, Na*, and CI" in rats (X *£s,n=6)

205 FEAg kg™ Ca?"/(mmol-L™") K*/(mmol-L™") Na*/(mmol-L™1) CI7/(mmol-L™)
ot R — 2.8140.02 6.5610.20 142.67+1.94 102.43+0.99
HEHAH 2.8 2.8240.05 7.134£0.30" 144.624+0.77" 105.58+1.19"
E AT L H 38 2.76+0.05" 7.01£0.07" 149.67+0.58" 112.12£1.55"
HE-BAaH 6.8 2.8010.04 6.82+0.19 149.7242.02" 110.45+2.05"

x5 HE. EHRARARANARMAEKFHIFME (X £s,n=6)

Table 5 Effects of G. uralensis, L. japonica, and G. uralensis-L. japonica extract on blood lipid levels of rats (X £s, n = 6)

A HEAgkg™) TG/(mmol-L™") TC/(mmol-L™) HDL-C/(mmol-L™") LDL-C/(mmol-L™1)
pagicl — 0.61+0.13 1.36+0.10 0.97+0.11 0.27+0.05
HEHH 2.8 0.60+0.15 1.2740.28 0.9940.20 0.22+0.05
A 3.8 0.46+0.19 1.1940.17 0.86+0.14 0.25+0.05
HE-BMHEH 6.8 0.59+0.12 1.16+0.11° 0.88+0.09 0.23+0.05

3.6 HERASHE-ERERERERBERR #F (P<0.05; & T (AUCo-24 1) 7370H
KALENZES R (18.57+7.77) (32.86+10.07) pgh/mL, & H4H

HE A S H R BATA F A H BRI A K R
A4 P I 24594 s ] i 28 L] 3, B Phoenix WinNonlin
6.1 A5 EHRAUTH AT AN F S TR RIN
HHL- B AT G AR 4 R BRI B R 1) 2 R
K, GERIRVERT ] (nax) HHERH S HE-BAAE
AT FIRREEANF B toa 73019 (10.86
1.95). (6.40+0.89) h, &HHEEHALKZER
F (P<0.01); TKIEIRFE (Crax) 20514 (1.34£0.55).
(2.68+1.44) pg/mL, FHASRHANKERE

5 —— R
- HH-BAG

ML Z59R FE/(ug-mL™")

0 T T T L] T T T T T T T T
0 2 4 6 8 10 12 14 16 18 20 22 24 26
t/h

HHRARARE: *P<0.05 #P<0.01

#P<0.05 *P<0.01 vs G.uralensis group
3 HESRSHE-RHERAEARBERERMZAIRE-
BtEIfMZE (X £5,n=6)
Fig.3 Plasma concentrations of glycyrrhetinic acid following
oral administration of G. uralensis extract or G. uralensis-L.

Japonica extract (X s, n = 6)

HeHHAMKREREE (P<0.05),
4 g

e 2B T HORE IR, &% LR T
TEREA 20, XFEIT7 I NEoR BB 7R I PR 2
b, ABABAEAERE AT BEREARAG B R . BL “A )\
M RCH ), IGIR EA A AR YT IR
P FLIRKGAE KR, BT 2 i KA
(k75 000, H A VR 2 I PR AT SR 50 3R IR 5
HEAHEAMEERD, EFhg “+ AR 1
IR S HER R AT (“9737 THRID $EH:
TISSARL JEJFARIT . AR AR 24,
A BEAFTE 35 3L [F) 1 e A1 2 2R 5 3 A A 1
W H B AT AT Be A7 724 R RO AT 2% S ARFAIE
DAL b 7E AR A 9 v B 5 S L AT O AT KR
FF B hRe K IS R bR BRI .

AP 5 25 SR R B H o B RAT R T DAY
FRELKE TBAL ALT. AST /KF, 5 CHRREH
—8. BRI H AR E K o2 i F RN
75 F B MH VR AR R A /N U ALT. AST. ALP
K, BRI AR IR « 385 F AR A PHERIR 8
H B B AT DAY B4 5 S0 2 R OIE v R
ERFFLO10, RAh, PRSI BE PRI KR ig
RATSENE 8 FlJE, KRIVKERMFFNE AST & ALT /K
PR FE R (P<0.05. 0.01), PLESERIERHH
BEMEHEA -2 RTER, B HE-BAEH
LIRS 2 B R E A . FLR R Re 5 & A 2
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YR 2 Ja R N LR R I 24 IR FE M NG o0 . SR
T8 H B R ER 0TI E A B S0, HEREE
() H B IR PR A Bt ELAT 440 e 21

HEL BATRH A XS DI ReTERS Scry UAL
UREA B 20, AH AT Rl R W) AT SR A B
- HE A R IIE L2525 6 d nas oK BB IS
ANERPRFHEE R, SIRIBMHR SRR, Itz
s R R AR St T T IR (16.5 g/kg) mT
AL A 25 R (EZM 10 gkg) A K.

A T IE B H R B R AT 5 4 KRR If R
Na™. K'\ CI/KPEZESTXIEA, AHAR Na
A CIK P22 THE (P<0.01). WHBFEEB S
S A H R N T B R 1) SR T e o
Na'fl Cl7KFR2mANF] o 45 T H BB 0T LAE = f fE
1] Na*, K'-ATP. H'-ATP iG:, 44T 18B-H KR
(18B-GA) N2> [Z Na®, K'-ATP &k, HomEe
18B-GA ML Na*s CI/KFAIX FXHRAT S
AR BB EEE R, B SECEMHT
ZELSL, DL R RN R BAT RS T RE
2 FHEOK SR 2R .

AR SEE ISR K eR 24 5, T - AT G 4]
PLEE IR TC 7K°F (P<<0.05). Sun ZEUSIRFFT
IR B YR IR wT LA/ WA P R D ) B AR o 22 1Y)
hn. g MR AT H R AT R 2 BUORER R
SR IR A ZELIT e ERAT S U AT FAIR e i HE KRR
() TC A1 TG!S, AT DAt 5256 14 s IR LK Bl TC
LDL 1 TG W73 A, 2 L — 4l A it
J5EBE (HMG-CR) it s D H R &R, 5200
LDL-C & !, B A TERE AT RS R i K B
TC. TG /K (P<005) M, EARSzIGEEHE A,

gx bR, HrEel BA A AR ER, Ak
AN Thetabr, (Ao R &L, HEMEA
A I SEUAHZ B ORI FRES v] RERRCH “AH R
(R 22— LA RE S5 256 SR 9 H SRR
MZGFRERINA . RN HIE FEXTBAT . H AR
BoATLbb A, AN Rl EEA S SR T SR N B
Fo AT HFA BATECAR A IGIR R A2 K R
BE 30k
(11 W #. ZrHEm R b Ao REaT 7 [D].
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