¢ $ % Chinese Traditional and Herbal Drugs 35 514 385 7 #1 20204 4 A 1885 -

B4 2 EXN KR FE R SRR RIS SR B RS i AHL SR

WK, EEFEEF, B O, ik, AR ZEE SFHK IxE
e EZ RS, b5 100029

. BR B AR K RS M R I T R R (AR B B S e A E ML . 735%  SPF itk SD K BRI S 14 M
Feha, BENLA RTRRAE . BB, — BRI gAT R H . R IR A, HAR R A KR ip 20% CCl MBiER, 5 ig4
FHF. T2, WEEMNFGE T HI & LSRRG EIERER ., — . A S FHAERAERNSZ, 1 kd, #4586
Ao 6 FEMEKRAERE. ITE, WEH—BIRE; e mENAREERE (ALT). REXAREEN (AST). iR
1 (cAMP). MR ST (cGMP). 6-fll-RiFIIRE Fio (6-keto-PGF1) MIEMAEEK By (TXB2). EFEEHE (LN). &
Bl (HA) /K KAFHLA B4 N 2K-6 (IL-6)+ IL-10v MYBIRFER F-0 (TNF-o) 7KF; Rl FEARBEASBENLRSEEE (PI3k)
mRNA. HEME B (Akt) mRNA FIEEARIEKT, FRAFARET HE BV A E. 4R SEHEMALE, A aE4H
KBRARAE TS I 5 238 (P<<0.05), 7 i B 3 2 TH (P<<0.05), IfLiE ALT.AST 7K1 5 3 B (P<<0.01.0.001), cAMP/cGMP
BETE (P<0.01), LN. HA /K FHEZEFREK (P<0.05. 0.001), AFHZ TNF-a. IL-6 /K FEFERFEIL (P<0.001), Akt
HARIEIKFREZERFIE (P<0.05), PIBK. Akt mRNA FIAKFRZERFML (P<0.05. 0.001), [FW TR B 5A B i
0 AR EA RIS AR R R IE M TRk, mTRE S AT IR IF B i 4 at, JLAE LG RE S0 . IR TG
FRREAG . JE I 0] PI3K-Akt I8 2% R 18 57 4 M K 7~ IL-6 A0 IL-10 “FHH 5.

KRR AATRTT: R BRI NERE AR KA AN, MR, HReT: o-M-nisliE
#H Fis MIKIMARE By BEERA: EURM: AHMEANFR-6; MRIRERE T-0; PI3K-Akt

FESES: R2855 XEkFRETE: A XERHE: 0253 -2670(2020)07 - 1885 - 08

DOI: 10.7501/j.issn.0253-2670.2020.07.025

Effect and mechanism of total glucosides of Paeoniae Radix Alba on combined
model of chemical liver injury and liver yin deficiency syndrome in rats
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Abstract: Objective Based on the establishment of experimental model of liver yin deficiency syndrome, the effects of total
glucosides of Paeoniae Radix Alba on the syndrome model of liver yin deficiency syndrome in rats with chemical liver injury were
studied. Methods SPF male Sprague-Dawley rats weighing (200 £+ 20) g, after adaptive feeding, were randomly divided into
control group, model group, Yi Guan Jian group, and total glycosides of Paeoniae Radix Alba group. Except the control group, the
rats in the other groups were intraperitoneally injected with 20% CCl4 olive oil solution, and then ig treated with Aconiti Lateralis
Radix Praeparata, Zingiberis Rhizoma and Cinnamomi Cortex to establish liver yin deficiency syndrome model. The Yi Guan Jian
group and the total glucoside of Paeoniae Radix Alba group were administered at the same time, once a day for 6 weeks. After 6
weeks, the body weight and anal temperature of the rats were measured, and the general state was observed. Serum alanine
aminotransferase (ALT), aspartate aminotransferase (AST), cyclic adenosine monophosphate (cAMP), cyclic guanosine
monophosphate (cGMP), 6-keto-prostaglandin Fiq (6-keto-PGF14), plasma thrombosis content of B2 (TXB:), laminin (LN) and
hyaluronic acid (HA) were measured, and the activity of liver tissue interleukin-6 (IL-6), IL-10, and tumor necrosis factor (TNF-o)
were measured. The expression levels of phosphatidylinositol kinase (PI3k) mRNA, protein kinase B (Akt) mRNA and protein were
determined and livers were taken for pathological examination of HE. Results Compared with the model group, the scores of the
total glucosides of Paeoniae Radix Alba group were significantly increased (P < 0.05), the body weight was significantly increased
(P <0.05), and the serum ALT and AST levels were significantly decreased (P < 0.01, 0.001). The cAMP/cGMP ratio was increased
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significantly (P < 0.01). The LN and HA of the liver tissue of the total glycosides group were significantly decreased (P < 0.05,

0.001). The content of TNF-o and IL-6 was decreased significantly (P < 0.001), the expression level of Akt protein was decreased
significantly (P < 0.05), the expression of PI3K and Akt mRNA was decreased significantly (P < 0.05, 0.001), and liver pathological

sections were improved. Conclusion The extract of Paeoniae Radix Alba has the effect of protecting liver injury with yin deficiency

syndrome, which may be the material basis of supplement liver yin of Paeoniae Radix Alba. Its mechanism of action may be related to

anti-inflammatory, alleviate microcirculatory disorders, and regulate the balance of cytokines IL-6 and IL-10 by inhibiting the

PI3K-Akt pathway.

Key words: total glucosides of Paeoniae Radix Alba; chemical liver injury; liver yin deficiency syndrome; ALT; AST; cAMP; cGMP;

6-keto-PGF1q; TXB2; LN; HA; IL-6; TNF-0; PI3K-Akt
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2.7 qRT-PCR #&MATAE PI3K. Akt mRNA FRi&

K BRI IS R SRR fS K I 7 PN
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Table 1 Primer sequences

EIK/EZR 518 (5°—3)

GAPDH  IFH: CTGGAGAAACCTGCCAAGTATG
H: GGTGGAAGAATGGGAGTTGCT

PI3K 1E[]: GGTGAGGAACGAAGAATGGC
JZH: TCCGAGGCAAGACAGGGATA

Akt 1EM: TGAGACCGACACCAGGTATTTTG
< H: GCTGAGTAGGAGAACTGGGGAAA
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2.8 Western blotting &AL PI3K. Akt EAFRIA
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B0 10 min, URCEE RIS, RIONEERAER. KH
BCA VEME IR, BEAIE 401 A SXEA L
FEGEMR, WhABAEME 15 mine A EJE, KEES N
NHIKALH, WAL 75 V, S BKRHEE 120 V
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F HE 4B FIEA S, YR, AR
HARE,

210 BeitH&E

FT B BHEE SAS 9.2 Gl st ir a4, HE
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(One-way ANOVA), ZH B ¥ LL i 7 2255 K A1 LSD
%, HEAFRHAESHR R .
3 #R
3.1 BAEEXNCE MG EIEKBRIEIR
¥4 FRLE RIS

SRS, SxFEA LR, B4 KR
RrREs . BR MEPSRET R, KIEWFS
BEFIL (P<0.05). BRI KRG H—KIE
LR R R G s, WA, IR A,
ig YN RPURZY, BRTMIOEE, KET.
LA, /MR P RAE . SR L, —
BU R AN [ A 1 2K B & TUAR A A P R
(P<<0.05. 0.01). HxTHEA LA, AAZH KL
BB EE (P<0.001), SHAALLE, —HH
. AR RAF4 R RITE 22 BRI (P<<0.05.
0.001), N5 2.

®2 BYRENUFEMRGAEIERRIE&TSFLRERZM (X £s,n=10)

Table 2 Effects of total glucosides of Paeoniae Radix Alba on syndrome score and anal temperature in rats with liver yin

deficiency syndrome due to chemical liver injury (X %s, n =10)

UER PP

5 e - o e
5 HlE/(gke™") e P e E [INEAE

xif — 1.75+0.88 1.50+0.53 1.87+0.35 1.75+0.46 33.78+1.13

iRt — 2.50+0.67* 2.33+0.88" 1.25+0.45% 2.58+0.51* 35.97+1.16"#

— iRl 6.35 1.41+0.79 1.66+0.65" 1.91+0.66 2.08+0.90 34.80+0.93"

HAS S 3.00 1.83+0.83" 1.33+0.49" 2.00+0.85" 1.91+0.66° 34.58+0.73"*

SRR *P<0.05 #P<0.001; HEERALLE: "P<0.05 “P<0.01 "P<0.001, #*3 [
#P<0.05 P <0.001 vs control group; “P<0.05 "P<0.01 "*P<0.001 vs model group, same as table 3

3.2 B EREX MR 4 BT RA EE K R A R
=M

Bt IR LA, AR K R R N R
(P<<0.05). SR LRI, BAT T 4R R &
BEFE (P<0.05), —HHIHKRAETREN S,

& 3 BYNBEIMLFE MRS AR R AR E800
(X £s,n=10)

Table 3 Effects of total glucosides of Paeoniae Radix Alba on
body weight of rats with liver yin deficiency syndrome due to

chemical liver injury (X =£s,n=10)

ELREER %3, 2H 71 FE/(g'kg™") PR B/g
" o . . ot i — 460.421+21.54
33 B3R AR L BFIR 45 BT IR A K BRI 55 !
o i — 428.91423.29%
ALT. AST. LN. HA X8I0 g 6.35 432.60+19.92
St HELH ey . RO e B2 v ' e
xR b g, MR K ALT. AST. LN. I 300 451.00-£93.00"

HA KFEZHE (P<0.01. 0.001)., SHAHL
B, —HEEIAH KR ALT. AST. LN /K52 &K
(P<<0.01. 0.001), HAJEAFHKR ALT. AST.

LN. HA /KF¥ B ZE K (P<<0.05. 0.01. 0.001).
WL 4.
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F 4 BHRENUCEMIMEMEEIEARIE ALT. AST. LN, HA KEHEM (X 5,1 =10)
Table 4 Effects of total glucosides of Paeoniae Radix Alba on serum ALT, AST, LN and HA levels in rats with liver yin

deficiency syndrome due to chemical liver injury (X %s, n =10)

20531 & (gkg™") ALT/(U-L™1) AST/(U-L) LN/(ng'mL-") HA/(ng'mL-")
ol 1R — 3749+ 5.13 119.30£17.60 476.90+140.79 2.00£0.35
Y — 99.63 £ 18.95%# 271.27+67.44"  674.21+135.12% 2.91£0.76"
—BiHY 6.35 3450+ 6.40™ 96.75+24.11™ 2373011721 2.4840.69
SRYSEER 3.00 39.06+12.19™ 120.98+25.60"  239.77+ 74.83" 2224034

x4 #P<<0.01 ##p<<0.001; SHAEA LK. P<0.05

“P<0.01 *"P<0.001, £ 5[

#P<0.01 *¥P<0.001 vs control group; "P<0.05 *"P<0.01 *P<0.001 vs model group, same as table 5

34 BYHEENCEMRGIEEIEXRLE
cAMP. ¢GMP 7K IS0

BRI b, AEARYZH K R IS cAMP /KF- 235
FHE (P<<0.05), cAMP/cGMP #7175 (P<<0.05).
SRR LA, — BRI A (A B K BT
cAMP /KT 2 [ZK (P<<0.05. 0.01), %4l cGMP
SELEFEBN, A REH cAMP/cGMP 1.3 [%
ik (P<0.01), WK 1.
3.5 BAEREXE MR 4 BT BA EE K B AT At
TRERF YR

X REZH K SROFFIE HE 55 3807) v JFF-4 i T8 AR P 38
B, FEARCHEDIEEER, A X A5M e 8. BRI KR

8 47
a # 0
BN : N
£ 4 * )
S T =
S 24 3 11

0
WP BB BT AR X i

B —BIE AR

IFRE HE 95 BEUI Fr 8 7s 5 2 JH- 20 it 30 0 s A
P, BRJSE AT AN R I 197 23 i (R ET k)
JR AT DL AR MO IR AR, BAR R R AR, T
ARG, WERREIGER, SR (L), e
A /D BRI A 58 VAT IR (R ET 0. FHIEZ
PRRA WA EFE . A RFLRR 2
DU AR A BT RS, FEAEA TR AR T, BT A ] A
NIRRT 29 (B EETEL), R R R
o HARILE 2,
3.6 BXEEX MR 4 BT BA EIE K R AT AR
IL-6. IL-10. TNF-o 7K IS0

IR A, B KRR TNF-a. IL-6

1]

sk

T

cAMP/cGMP

X B B AR R

LxA R *P<0.05; SEHALE: "P<0.05 "P<0.01
#P < 0.05 vs control group; "P < 0.05 P <0.01 vs model group

1 BAREFCFEMRFIEREAEIERRME cAMP, ¢cGMP KFEHIFM (X s, n=10)
Fig. 1 Effect of total glucosides of Paeoniae Radix Alba on serum cAMP and cGMP levels in rats with liver yin deficiency

syndrome due to chemical liver injury (X £s, n =10)

X

B2 SEKXRATH HE 2 EFIEYIR (X200)
Fig. 2 HE staining pathological section of rat liver in each group (x 200)
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KPR E (P<0.05), IL-10 K FEEEK (P<
0.01). HFEAH LA, —TTRIAR RS IL-6 7K
SR FEBL (P<0.01), IL-10 KFEZFE S (P<
0.01), HATEEHKBIFIEF TNF-a. IL-6 /K2
FK (P<0.001), WK 3.
37 BYHERENCEMRGIEEIEXR LS
TXB:. 6-keto-PGF 1, 7K RIS/
xR b, BRI K RUME TXB, /K15
EFtE (P<0.01). HEERALE, HAT A
R TXB, B3 R (P<0.01). &K RIME
2501 # 2001

-|_ T ek
T

200

—_
w
e

150
100

TNF-o/(pg-mL-")
W
(=}

IL-6/(pg'mL-")

6-keto-PGF 1, K FZEFARE, WE S,
3.8 B REXEMATHR G BTRAEIE KRR ATA
40 PI3K-Akt @28 mRNA K &R RIEHS
XA R, A KRS PI3K.
Akt mRNA NEARIEKFEETF S (P<0.05.
0.001). SR LLEL, —TIRIZKRFHLAF Akt
mRNA FIEKFE 2 K (P<0.001), AATRF
K20 PI3BK. Akt mRNA ik 7K 5 2 BE A%
(P<<0.05. 0.001), Akt ZARIEKFEEFK (P<

0.05), ULk 6 A1 4.
2501

IL-10/(pg'mL-")

— IR A R

XPHE AR

R?F'J —

#
1004
1 T ko
] T
501
0 r r 0- T T
X OB B GARE

200+
1504 HH
100 T

501
0- —

x4 #P<0.05 #P<<0.01; SHBIALLE: “P<0.01 “P<0.001

#P<0.05 *P<0.01 vs control group; “*P<0.01

P <0.001 vs model group

3 B RENFMTRGRTIEEIEARR AT IL-61 IL-10. TNF-a KRN (X 5, n=10)
Fig. 3 Effect of total glucosides of Paeoniae Radix Alba on 1L-6, IL-10 and TNF-a levels in liver of rats with liver yin deficiency

syndrome due to chemical liver injury (X £s, n =10)

x5 AYRENHUEMEARGITBAEIEARIE TXB:.
6-keto-PGF1q 7K FHIF M (X L5, n=10)

Table 5 Effects of total glucosides of Paeoniae Radix Alba on
serum TXB: and 6-keto-PGFiq levels in rats with liver yin

deficiency syndrome due to chemical liver injury (X s, n=10)

Y15 Filk=v] TXBy/(pgmL-) 6-keto-PGF 1/
(gkg™) (pgrmL~")

pagict — 99.12+20.65 109.91+37.21

Rt — 125.88+22.18"  107.68+28.15

—BiRl 6.35 113.96+21.29 98.81+35.43

AT B H 3.00 96.96+20.89™ 98.06+31.04

4 g
RN, FERRINE, MBI, #2528,
WE 5 LIRS =R, SRR,
HEFETR, e S EUTIEYIFE &M, HIl— R
IR . CCL B A TEEME, AR i WU Ik
15 J5 A TS A0 AL, R MR % FE 1)
MR R0, o E S ONIR I 2 5 R
B, WO 722 SOk 14151, fE CClLy 5
SHBGRER L, a0 T2 WESER
H2y, IR S A B R 3 B R E B A A A

* 6 BANREXEMTRGRTRAEIEAR TS PI3K-Akt B mRNA REBFRIEMFM (X 5,1 =10)
Table 6 Effects of total glucosides of Paeoniae Radix Alba on PI3K-Akt pathway mRNA and protein expression in liver tissue

of rats with liver yin deficiency syndrome due to chemical liver injury (X %5, n = 10)

3 - mRNA A5 Rk &R HAMNREE
ZH ) HE/ (gkg™)
PI3K Akt PI3K Akt
Xt R — 1.04+0.17 2.46+223 0.33£0.16 0.18+0.45
i — 1.4440.25% 9.5540.88### 0.9140.18% 1.8440.29%
— BRI 6.35 1.2540.06 2,96+ 147 0.6040.30 1.4640.31
SESPES=s 3.00 1.22+0.12° 4.06+1.96"" 0.58+0.32 1.08+0.50"

EXMHEAH R *P<0.05 ##P<0.001; SHRALLHE: "P<0.05

**P<0.001

#P<0.05 #P<0.001 vs control group; “P <0.05 P <0.001 vs model group
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Fig. 4 Effects of total glucosides of Paeoniae Radix Alba on
PI3K-Akt pathway protein expression in liver tissue of rats

with liver yin deficiency syndrome due to chemical liver
injury
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