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Abstract

AIM: To investigate the effect of total glucosides
of paeony (TGP) on rat hepatic injury after
cardiopulmonary bypass (CPB) and the underlying
mechanism.

METHODS: Two hundred rats were randomly
divided into a control group, a sham operation
group, low-, medium- and high-dose TGP
groups. Except the sham operation group,
all other groups received CPB. In the low-,
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medium- and high-dose TGP treatment groups,
0.6, 1.2 and 1.8 mg/kg TGP was added into the
priming solution, respectively. After 2 h of CPB,
serum levels of transaminases, total bilirubin,
prealbumin, transferrin, C-reactive protein,
serum amyloid A, tumor necrosis factor alpha
(TNF-a), interleukin-1p (IL-1B), IL-6, growth
hormone (GH), growth hormone binding
protein (GHBP), insulin-like growth factor-1
(IGF-1) and insulin-like growth factor binding
protein-3 (IGFBP-3) were detected. Also, the
expression of Na'/taurocholate cotransporting
polypeptide (NTCP), bile salt export pump
(BSEP) and farnesoid X receptor (FXR) in the
liver was tested.

RESULTS: Serum levels of glutamic pyruvic
transaminase, aspartate transaminase, total
bilirubin, prealbumin, transferrin, C-reactive
protein, serum amyloid A protein, TNF-q, IL-
1B, and IL-6 were significantly higher in the
control group after treatment than in the sham
operation group (P < 0.05); however, these
parameters were significantly lower in the three
treatment groups than in the control group
(P < 0.05). Serum levels of GH, GHBP, IGF-1
and IGFBP-3 as well as hepatic expression of
NTCP, BSEP and FXR were significantly lower
in the control group than in the sham operation
group (P < 0.05); however, these parameters
were significantly higher in the three treatment
groups than in the control group (P < 0.05).
There were significant differences in all
parameters among the three treatment groups (P <
0.05).

CONCLUSION: TGP can protect against liver
injury caused by CPB in rats.
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ATHRSMER. AR, P BABAR A A
AT IR I 2R B 5 ) A2 AR I8 SRR i o e
10.6. 1.2471.8 mg/kgie A& % %3F. ik
SMEER2 W, AT &R H o i AR, &
Rt WaEkRE. #4%a. CRER
. RN HEEGA. WBIRREET-o
(tumor necrosis factor alpha, TNF-a). @
#-1p(interleukin-1p, IL-1B). IL-6. s iF
% K# % (growth hormone, GH). A K%
%& 4% @ (growth hormone binding protein,
GHBP). & % & # £ KB -F-1(insulin-like
growth factor-1, IGF-1)fefik B A A K
K -F 44-% 4 -3(insulin-like growth factor
binding protein-3, IGFBP-3)# /740, iT4m
fefe 3 HiE R A AN/ E AR kiR T
(Na'/taurocholate cotransporting polypeptide,
NTCP). A2 3 #r & & (bile salt export pump,
BSEP). k% B.EEX % H(farnesoid X receptor,
FXR)#ATAR M.

R TRAN, ABAXREILRE
hiE RS GELE, TOEG. 4k
EFa. CAREZEES., ik ZHhHEEGA.
TNF-a. IL-18, IL-6% %% T F K
(P<0.05), 1&. F. S A EH LRIBIFRF
{&F 840, GH. GHBP. IGF-1#2IGFBP-3
4% B EIKTBRF RL(P<0.05). W i 2m e
fe 3 25352 F GNTCP. BSEP. FXR4&Z&
B EKTBF RAEP<0.05). &, F. FA
BURES TBE. A SHLELTA
F AP LA R F E F(P<0.05).
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0.3 mg/kg. FHHiIE 1 me/kglf s 5 BRIE, 4R
Je K U S O i B, IRV B, A EMAL
5, VEVIIT, FEIRATLAR Bk, 72 el
Bk, fi N KR B, PR K S i<
K, 454IPaCO,7E35-40 mmHg. 7355 A= 35
Bk, A EE K, G530, O S bk
FHN300 1U/kg. Lo SNk Eh Ik, 4
PRI el DN i da = R W SV SRV 72
- ARSNGB Dy L SN BKRE T, A ) S5
JK S A AMEIAIA S R R s R, A2 TR K
i, WIES, B SIE, SKEIRE A g
YL A G AR . TR 16 mL, A& 2 A1 FAAE
#2510 mL, HAREE6 mL. X M 2H 1975 ¥ H
() K BRIV, 1L 5E 22, 5% B R A FH H BRI,
JHZANAL . AR, b mAEARR e
Ir RN BAT T, IR 090.6. 1.2
1.8 mg/kg. B K BAEASMEPR IR b 2
150 min. ZRJ5 AL, ARE K BRI 0 R S5 A5 1L
G2 U, ZEEB T, AMIANEEE L 2R
JEAER BRI, WA AR E Ja kR U B
ANZ bk o R, SR RAEOL. T AR
A RBAGEAT FARF W, 57 F EEAE
AT ARSI R,

1.2.2 #3847 &4 R RAESEAT R S5 TR
THIR BT A TR T WS B J5 3 hae T i ik i
i3 mLBEAT AN, 4G I K BT A N e
(alanine aminotransferase, ALT). 7% H.5 %[
(aspartate transaminase, AST). SAHZLZ . AT
HEH. BY%EA. CIRNMER. MEERFE
HHA. MIEIRFER F-o(tumor necrosis factor
alpha, TNF-a). /1 %-1p(interleukin-1p, IL-
18). IL-6. IMiFA KM # (growth hormone,
GH). KM EL & HEH(growth hormone
binding protein, GHBP). i & Z= ALK -1
(insulin-like growth factor-1, IGF-1)F1J# & 2 Af
A KR ¥ 454 8 1 -3(insulin-like growth factor
binding protein-3, IGFBP-3)f:ill. 4R 54 Fr A
REALTE, BUEA T, BE Rk A3k, did
Western bloths il 44/ 4F 5 JIH R #h L 418
(Na'/taurocholate cotransporting polypeptide,
NTCP). fHZ:%iH F (bile salt export pump,
BSEP). 28V JEBEX 324 (farnesoid X receptor,
FXR) % &. Western blotfill 7y R 15 56H2
WS H, T3 0 8 R RA 10
mLAIARFAZASI S, S8)5800 r/min, #5022
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210 min, FREEUS EIETE100000 r/min, B0
1 h, 5 B3, HEARMHKBES, £k LFEE
2 h, 01000 r/min, 30 min, /5 BSHEEA.
SR R B TR B, B 5 1EAT Western blothzil].
Ti R R KA R EE AR, AR5 T B 50 B v
W, EE T AN B AR R, U REVE AR B
T HdH,0% i, HE30 min/5 15 HE 350
i, ZZ7KM B TREOR G, REERUE IR,
AR T, E30 min/G B BUE, IA=2
7K, KM [ 58 TR kA B, N FL UK 2R R,
WG FE SN G SLEDRE N VKK s RE, AL
FE25 uL, HLWK2-3 h, SRJ5 F 1 X B RS SR iR
TETHBRAT4E R UEME, SRJGHUT B, FTHF AR,
BN, KK EIELE. JEAC. BRI R
Y IR, ERICE IEAR. W4, AR5 %
B F L PO P L R 100 VUK &R, 1A 100
min, fo IR0, vk, B, kg
Ji, TE=IR T —t, WE SR, 25 EEm
AP, WHE h, Bal Lk, AR,
HeT, B0,

Geir AR AT TR A T YR
FSPSS13.04 i (i 7T ANO VAT %41
Mo XTAGIE AT, P<0.05 8% F BA 4t

2 R

2.1 &K RIFELHER &% A BT RAM
FHEFEETE, R LK G770 & 2H 2 e 4
J i AR R HE A B S, KRR K &
FIEH R AR SRS, AR WK xR ZH 2
ik, EAZEZE(E ).

22 BAKRZTAIDG HAF . I minb
it A SR B GRKF NRIF AT LR B
SRR RUMIEAST. ALT. MHIHZ R, Cx
IR LS VE R R AR E & TR TR
H(P<0.05), HEEA. #IAEAZELTX
FRAL(P<0.05). 1K A &7l &4l K AN i
AST. ALT. BHLE. CMEH KIMEE
AR AR ZE R T X B F R4 (P<0.05), #%
B, WA E RS S X A P<0.05).
K. . BRIEAZ MRS
3 2 F7(P<0.05).
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x 1 BEABESLVBECERSE. FARSSIIENRIERNEEXYE (7 =10, mean +SD)

. ALT AST EI[=ES=] HY%E- BREBLER CRNEH MEEMHEED
(U/L) (u/L) (mg/L) (mg/L) (umol/L) (mg/L) Alpg/dL)
WHRA 206.23 + 269.36 + 170.36 + 4123+ 23.69 + 19.23 + 623.69 +
19.36 20.36 30.23 8.20 6.26 2.65 15.69
BFALE 3623+ 37.69 + 289.36 + 72.69 = 3.85 = 412 + 321.25+
2.02° 5.32° 45.98° 9.65° 1.23° 0.89° 7.69°
EFI2E 17636+ 200.23 + 189.63 + 65.39 + 15.98 + 16.98 + 559.69 +
15.45° 10.26° 41.23° 7.23° 4.56° 5.36° 12.36°
XIS 139.69+ 153.26 + 236.23 + 58.69 + 11.02 + 11.69 + 501.36 +
6.36° 9.63° 45.23° 8.21° 3.63° 3.68° 14.36°
SHI8E  76.39+ 102.69 + 269.36 + 50.23 + 6.36 = 7.26+ 389.36 +
8.59° 5.96° 41.23° 7.58° 2.56° 1.23° 12.23°
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P<0.05 vs WWIBLE; °P<0.05 vs BRFARL; °P<0.05 vs I E4E; °P<0.05 vs OFIELE. ALT: STREESES; AST: SEEESHE

BT RFARA(P<0.05). k. F. mFIEA
KRIMBETNF-a+ IL-18+ IL-6% ZF KT %} H
H(P<0.05), HAK. F. & EH M HEE
3 75 7(P<0.05).

24 &K R %42 )EGH. GHBP. IGF-1.
IGFBP-3H oL M R3] LAk I Xt FE2H 40 & 1
GH. GHBP. IGF-1. IGFBP-3ZE L THT-R
H(P<0.05), i+ o\ EFIEAEE =T XA
(P<0.05). 1%+ ™. mfIEA L AEAFAEE %
Z5.

2.5 BAKRKZEARGEHF Mg #ia kg
Kok H U ARAMEIR )G, XFIR4INTCP. BESP.
FXR I F R FHFARL AR (@P<0.05). K. .
AL 2 TR IR ZL(P<0.05). (K. .
FIE AT S HRRZ BWAAEE R EERGR
4, 42).

3 11E

PR AMIE IR T NI SE 56 B0 1T 5 AR R — R AR
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B i J Xt 3R 8 S B A 7 A R B TR
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1000 32 5 980 v o A5 4 I A e, R E
AN R AH K.
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TG A R Ih Reth 525 N B, RILK RAE T
JEH MR AR AR E AR R H
e LRGN, A ZMaTaEn, &%
B A AR AR K R & A RIS
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®R 2 BERBETVIEGMBERERFZKIE (7 = 10, mean = SD, pg/dL)

baxi] B IATER F - BNER-1p BNE-6

IRH 152.36+10.23 158.96 + 10.36 178.36 + 15.23
BFARE 21.36+1.23° 24.98 +5.36° 21.56 +3.69°
{lPwaili==cAzl 125.36 + 7.23° 112.23 +6.39° 132.25+7.69°
map]i==pA] 85.36 + 5.69° 73.69 + 5.69° 95.36 + 4.56°
SlEd 42.86 +7.96° 43.96 +5.78° 42.36+4.01°

°P<0.05 vs WIBZH; P<0.05 vs BRFARH; °P<0.05 vs [[LFIE2H; °P<0.05 vs F|ISE4A.

&R 3 BERFLITAEGGCH. GHBP, IGF-1, IGFBP-38V{E5 (7 = 10, mean +

SD, pug/mL)

pax el GH GHBP IGF-1 IGFBP-3

WIRA 5.78+0.98 5.02+0.12 4.23+0.23 1.09+0.10
BFARLE  1423+£1.23  12.12+156°  10.98+2.36° 2.36+0.56°
{lpwaili==cazl 7.69 +0.569° 7.69 +0.56° 6.23 +0.56° 1.46 £0.23°
flEH 9.68 + 1.56° 9.56 +1.02° 7.98 +0.42° 1.75+0.38°
SHI24H  1265+£1.78°  11.01+1.01° 9.01+0.69° 2.08+0.21°

°P<0.05 vs WIBLH; P<0.05 vs BRFARAE; P<0.05 vs EFIELH; %P<0.05 vs TOF|E4H. GH:
HEEIR, GHBP: A KARGEEE; IGF-1: RBRFEKRES-1; IGFBP-3: RBHEFE:

KEFSEE6-3.

® 4 BERBLITMEEHBIBIBEREZEERIARB (7 =10, mean + SD)

Bax el /BB RIE S pehimHR EREEEXZHA
WIRAE 1.20+0.36 0.86+0.23 1.10+0.39
EES NA| 2.47 +0.56° 2.39 +0.45° 2.49 +0.45°
[rwail==2z] 1.59 +0.26° 1.26 +0.26° 1.56 £0.49°
mayili==pic) 1.98 +0.59° 1.59 +0.36° 1.89 +0.45°
=flEH 2.25+0.62° 2.06 + 0.45° 2.25+0.36°

2P<0.05 vs WBRZE; °P<0.05 vs BRFARL; °P<0.05 vs [LFIIE4E; °P<0.05 vs DO5F|E48.

iE . WOMRE S5 K5 S22 A KRR AT LA
i ARG AT 40 N STATS B R Ak, 17554
JH A 22 P DR SRR A 0L, W% Rl F--«B(nuclear
factor-kB, NF-kB). 1MiIGF-11] LAMER T4 H.
2, LA M R 1 23 e sz B, (R T T K
U AP 5 8™ 5T R, RN IGFBP-3t 1
= T B, XS BOCR AR T & 7 AR
WRIRAS, BN E T K R R EL
HEKREEZ T A BTN TG LR
XA LU R RS, IF HiX st
BE & A7 S B R S I B A, X Ul B A
AT DL BIOK BRUAE 53 H B 1
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A KRS, RINGH. GHBP. IGF-1.
IGFBP-37K I35 %, 1 AT & ] LA
RO G X AR K BRI E L, X ORY
FHIEAFAER B BRI R

S5 Ja A I O SRR AR #h A s R A i
&, WARILH TN D s r ™ E 8, FFIE
MR Eh i ia B A RIE T, SEBCN™ER
JEYHIR AR, JCHAZBESPAINTCP. 1ML 3k A
FE R ORIX P R 508 R A 1 T REZ BIFXR
(2, DR AT DL F X RO 1 17 IH 3R 4R
MG BE A A, O T LA IE 20 3% R0 A 254K
HEC o S . B TR R X 3 Rl AR D
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SSMARARFESERZEASRELER
%, (IS g, 1 AT S ] DU
by B AER X e 400 4104 TR B X b4 F A7 AE
IR R,

AHE TR T AR T A SME BT K R
B P A LR T T AT B T X
PRI VE . 3B R B A AT ST AT LR 2 %
R AR HIMIG R K B A1 & I 1 2 2 Bl B IR 41 3R 4
HHTEE AR E A S E, XU T HT
KBRAERIRAE . A7 — R TG AR
R BRI D RE BOVE L, A 7 7 B AT
KB Y SV A SN ER ETANF ORE R, K
I 3K A W 8 A 28 . A TR A, 3 33 B
FIAT SR IR AL 1) 5 AR AR N
SONEZRSFRE DG, TR I A I T K R AR NG HL
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