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Abstract

AIM: To investigate the protective effect of Jin-
huangyidan Granules on liver injury in rats with
severe acute pancreatitis (SAP) and to explore
the possible mechanisms involved.

METHODS: Fifty-four male Sprague-Dawley
(SD) rats were randomly divided into three
groups: sham operation group, SAP group and
Jinhuangyidan Granules group. Each group was

further divided into three subgroups for testing
at different time points after treatment (2, 6 and
12 h). SAP was induced by retrograde injection
of 5% sodium taurocholate into the biliary pan-
creatic duct. Serum amylase (AMY), ALT, AST
and the liver coefficient were measured. The lev-
els of TNF-q, IL-6 and ET-1 were examined by
ELISA, and the expression of NF-xB in the liver
was evaluated by immunohistochemistry.

RESULTS: Compared to the sham operation
group, the levels of AMY, ALT, AST, TNF-q,
IL-6, ET-1 and NF-kB increased significantly in
the SAP group. The liver coefficient also differed
significantly between the sham operation group
and SAP group at 6 and 12 h (both P < 0.05).
Compared to the SAP group at 6 and 12 h, the
levels of AMY, ALT, AST, TNF-q, IL-6, ET-1 and
NF-«kB decreased significantly in the Jinhuangy-
idan Granules group (all P <0.05). At 6 h, the ex-
pression of liver NF-kB was significantly higher
in the SAP group than in the sham operation
group at 6 and 12 h (6 h: 5.32 + 0.24 v5 49.89 + 3.53;
12 h: 6.38 + 0.24 vs 54.73 + 1.68, both P < 0.05),
but was significantly lower in the Jinhuangy-
idan Granules group than in the SAP group (6 h:
19.18 £1.51 vs 49.89 £ 3.53; 54.73 £ 1.68 vs 31.15 +
2.25, both P < 0.05). Compared to the SAP group,
the levels of edema and inflammatory mediators
ameliorated significantly in the Jinhuangyidan
Granules group.

CONCLUSION: Jinhuangyidan Granules amelio-
rates liver injury and improve microcirculation
in SAP rats possibly by inhibiting NF-xB activity
and down-regulating inflammatory medjiators.

Key Words: Jinhuangyidan Granules; Pancreatitis;
Liver injury; Nuclear factor-kappa B; Inflammatory
mediators
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granules)*f K R & 52 &M MM K AT B4 649 1%
AP A Aa 7T AR AL

ik 542 & SDR R AL AR F R4 (sham
operation group, SO). EJ& & MR X 20
(severe acute pancreatitis, SAP)Fe 4% 3 A2
#5747 48 (jinhuangyidan granules treatment,
JHT), #4842, 6. 12 h=/ B &40, 4
ANBEIE] 5206 R 5% 49 A 3k AL BR 4N 5 AT MR
EARESAPHEA. B THALS2. 6. 12
h4 78 K R, A fo 7 72 4 B (serum amylase,
AMY). % ®# A8 (ALT). 534 20
(AST), 5 0E 2 4, HEF & VLEMAE. T
JEZL R IR 2R, B BK S 0% B MR B (ELISA) 7 &
M TNF-av IL-6. ET-17K-F. % & Za4tibm
P MEZR 22 o A% 4 T R -« BAYg 7.

ZEER: &nf Ay S.SAPZH 5 SO i, AMY.
ALT. AST. TNF-a. IL-6. ET-13)7 3,
FFIEAZ 6 hy 12 hZF A%+ 5 &L
(P<0.05); #£6 h. 12 h JHT#8 5 SAP#a b4,
AMY. FFJE %% . ALT. AST. TNF-a.
IL-6. ET-145473% 9 2.7+ % (P<0.05). 6 hat1a]
2S04, SAPZAJHTZNF-kB& ik 5 5] 4
(5.3240.24 vs 49.89+3.53 vs 19.18 £ 1.51), =
Y2 A £ F A %t 5 & L (P<0.05); 12 hit ]
B &L Z AINF-k BA A 4 %) 4(6.38+0.24 vs
54.73+1.68 vs 31.15+2.25), =2 18 £+ A
%t 5 & SL(P<0.05). MR Ao R Rk 4 9% 3245 F
MLEE KA Ao KA A ETHT AL SAPZEFA
RHE

g 2 FHFERERETIA—EREHREKR
R E AR R AT RE G B4, BERIEER, Lt
KR E I &R AR KT 345 649 1% 47 4F A AL
TH6 5 4 NF-x B89 &M 3 T A TNF-o.
IL-689 Z 3k A %.

REER: & AR BRIR A BFA; AR RE
F-xB; RIES

XTTHT, SO88, YD, TS, [GPOL, KEH. SEEEH
I A S BRI BRIRSIT SRDORIIER. BREAMIAR
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T SRR 48 (severe acute pancreatitis, SAP)
ERRE RER, WEE, E—MREKZ RS
LTI SIIE L —, WHRIFR G RIE

MLEESIE (systemic inflammatory response syn-
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drome, SIRS)FIZ 2% B T e h fe 25 & ik (mul-
tiple organ dysfunction syndrome, MODS), ZLT"
HAK20%, [ A B W A, AR AT
HE TR IS AP IR FFL4% 1 R AE 5 1K89%! Y,
JH-A5 00 T GO 755 TR B B Bk 2 ) o R R
FRTRE DN B, DT T JORE S onS 4 B FUAR I 2%
TR, AT SE MR 1 05 B I R Y 7 28R A
TR, R, BliAS AP T35 405 6 50 )
BITAREZL. O T-SAPFEUH 0 AL HIE AN
R, A SIS ik 37K Bl FRE S MR R S R,
IS FH 4 2 S AELURSURE W 508 K BiUS AP A3 453 11 £
PHER, JFR LT RENL.

1 SRIAGE

1.1 M4 159 6 SD(Sprague-Dawley) K
541, T8 wk, EiMAERE23°CE1C, &
WAL B, PR N 180-310 g, Tk
SRR AW R A A7 BR A W] [VFRTIE 5
SCXK(3)2009-0004]. 4 #5 2 HH AU (3L 24 i) 7
Z20051588)0 [ R S = Be 25 7B, ok
FHAT 29NV A7 BR 53 4T 20 |) A2 775 2 2 IH Rk ) F
Sigma/ATl; NF-xB p65Hiyg ik, SPHedl
UL A S B AL R R AR EAR A R A
]; TNF-o. IL-6MIET-1 ELISAIRF &0 A 1k
S BRI BARAT R W] WZS-50F6 8
I BRI A R A .

12 7

1.2.1 s IENIERIRL wkis, KRIZE4
BTS04l SAPALFITHTAL, 414 M2+
6+ 12 h =AM A] A4, BRI TR] 416 L.

1.2.2 AL 64 ) & Fe A Ao am): K H o R 20
AhoikP, R AIRE AN 35 41 AR M LI AT
2 W IR RIS % PRSI (1 mL/kg, 0.1
mL/min)FIVESAPELRY, 22587 FBOS RN
AP ER/K(10 mL/kg), IG5 171/6 h; JTHTA{ESAP
IR 5 7 R T N 25% 4 B A I
K10 mL/kg), MJ517%/6 hy; SOZK 4T IF
I T e 380 i iR A 2R R A BOR S ORI, ALK
I T AR BK, B AR B #E /K20 mL/
kg, 11X/6 h. #-41%5 W R I] [] s AR A8 K R, OB E
K, BB KEU4 mL, #AMY . ALTHIAST,
ELISA 75T TNF-afIL-61 ET-1[(05E. SL5
H e (R — N B A8 A ()50 57 118 Jik J R 2
1 emX 1 emX0.5 e K/, A B ER Kb pE &
BRAX LI, TS AN T /K4 5, PRSP RRE
JHNERE BT, THE R R E(W/G X 100%), 4%H]
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1 FERRFORFATLBLREE TRIBOUES(HE). A: SAPZH6 hRRZAZH (X 100) ; B: JHTZH6 hEERFZAZ(x 100); C: SAPZH12 hiFIFZA

Z(x 200); D: JHTZH12 hFIEZHZE (% 200).

= 1 NaER=4A=ZEFtEAEHICEER (7=18, mean + SD)
4R BER(h) FFAEZRE0(%)
SOZH 2 0.04+0.01
6 0.04+0.01
12 0.04+0.01
SAPZH 2 0.05+0.01
6 0.07+0.01*°
12 0.07 £0.01%°
JHTZR 2 0.04+0.01
6 0.05+0.01°
12 0.06 + 0.00°

P<0.05 vs SOZH; “P<0.05 vs JHTZH.

2R PR e AL, B8, A, )
Jr, HEZS (ORI e 214k, H S8 = Tl 2N B4
RS2 JEE F R AT 0993 B D22, $ B S chmi A vE
HEATIREEVE 4.
1.2.3 SP%J& 41 4L e MINF-c B#9 & A 5 )
G 214k 7% (immunohistochemical, THC) £l T
NERINF-xByE . LA BEERKIEVE NG, 4% % 2R
PP ] BE K . AT S0 1463 um ) o
EVUI R, SPike e dett, —HukBEh1 300, £
VE 5 R 58 A4 BRI &R 0 Bk SE k. 2 S
BR[S]J7 1%, HIPBSAREE —Huirs x4 1
SE I 40 T A 0 R A R () R A €
. AE ST (10 X 40) T BENLIEEG AN PSS,
SR A BH 1 4 i 25 3L 38 AR 3% R A 1 B
PERIEEINL, B4 EBCAN, BHTE# = NI/N X
100%.

it P EEE FHimean+ SDEUR,
THEPORER KK, W FHSPSS13.048 12 31k
FREAT 7 2240 HT. T AE B AL 1) LU AR FH AR 5, LA
P<0.050 27 g0t 2w

2 BR
2.1 ST L SEEGIER NI, SO412. 6. 12 h
ARSI —BIBETS, AETSH0; SAPZL12 h

WHET-6 K, JET-% 433.33%(6/18), THT#112 hiA
FET 21, FET-HR M 11.11%(2/18), W] AL T-SAP
2, ALZ IR R R, 25 i 2 X
220 M Ao R 09 R B F B R OLEE T MEESO4
5 IS 1) A5 I R JB R T 285 27 2 A A I S AR AL
S APZH A 1) M AT D0 AS [ 152 7K i J S 52
ook, A AEs 2L, 2 PEan e, H o
SEJFUR] L SCIR BB HOR R LR BE B iR A 2]
DA TR R JEE () Sl e SRy RV A b s A, 35 45 45
FIIRFEIX, A 2RI Bt K i 28 P4l v . THTZH.
JFF R RO IR L 2R /K iy L. SRFE 5 28 40 i
R I SAPALI AR N B (I 1).

2.3 FFREeG R L4 64 12 hlaJi ] 5SS APALA
SO LLAL, HHIERECH i T, ZRAB G R
X THTAMS APLUAUFIE ) R EPEAC, 2=
il X (P<0.05, K 1).

24 K. AMY. ALT. AST# TALH I 162,
6+ 12 h[FiE] 5, SAPALRITHTALE /K. AMY.
ALT. AST/K VSO A Fiftmi(P<0.05). =4
WA AT IH T SAPAL LU R ALT I B R B#, 6.
12 hif ] S THTZ B SAPAIAMY . ASTH] I P
(P<0.05, %2).

2.5 5 TNF-a. IL-6. ET-184 TALHE 2L 5SSO
L, SAPRITHTAL A B ] £ LS TNF-a
IL-6. ET-UK T EH &, ZEREHITFER
(P<0.05); 6. 12 h JHT4L5SAPZL L%, TNF-a.
IL-6. ET-1/KVH B FRAK, = 7A %55 5R
(P<0.05, %3).

2.6 AFAEZELR P NF-xB# Z ALt 0L NF-«xBESO4L
/DEARIk. 7524 6. 12 hlA]I (A, SAP4INF-«xB
(g PR B W T =, s T SO, 2EmH
Gi il X (P<0.05); THTZNF-kBIFIEPE R IA L
AISAPA 2 T, AHAT5 T SOZ[SO vs SAP vs
JHT, 2 h: (2.2040.27 vs 15.96+1.06 v510.17 +0.54);
6 h: (532 £0.24 vs 49.89+3.53 vs 19.18+1.51) ,
12 h: (6.38+0.24 vs 54.73+1.68 vs 31.15+2.25),
P<0.05, 42, 3].
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R 2 DEKREFKNAEIREVELER (7 =18, mean + SD) WA #H A 5

DR B8R FE7XK(mL) AMY(U/L) ALT(U/L) AST(U/L)
SOH 2 0.40+0.65 1536.67 +274.01 31+4.89 120.33+21.65
6 0.42 +0.67 1541.50 + 355.95 50.67 +12.50 149.39 +3.63
12 0.38 +0.60 1586.17 +288.71 69.67 +14.00 204.50 +£30.28
SAPZH 2 4.17 £0.68° 3490.17 + 465.41° 107.67 £ 31.74% 249.33 + 66.88°
6 6.85+0.70° 4976.83 £ 142.22% 151.83 £ 43.65™ 429.13 £21.68™
12 7.63+0.76* 5129.00 + 227.88% 218.83 +20.59™ 527.83 £ 10.40*
JHTH 2 3.92+1.43 3401.50 + 703.16° 71.67 +6.77° 211.50 +49.32°
6 5.92 + 1.36° 4385.00 + 232.37° 116.67 + 15.59° 320.63 +9.50°
12 5.35+1.38° 4177.83 £ 284.57° 156.17 + 26.96° 437.67 £ 13.48"

°P<0.05 vs SOZH; “P<0.05 vs JHTZH.

R 3 BEKERINF-o. IL-6. ET-1EIEEEL (7 = 18, mean = SD)

4R iHER TNF-alng/L) IL-6(ng/L) ET-1(ng/L)
SOA 2 31.38£6.81 40.06 +2.92 27.55+1.97
6 34.55 +3.88 52.24 +5.04 4811 +1.95
12 46.10 +5.07 62.18 +4.94 56.10+ 1.54
SAPZH 2 54.08 +4.35° 66.76 + 5.08° 85.83+1.71%
6 72.88 +4.97% 78.65 +6.92° 124.42 +5.35%
12 97.60 +11.38™ 99.78 + 14.92* 180.60 + 5.42%
JHTZH 2 50.82 + 5.68° 63.21+4.92° 61.71+£3.23°
6 60.36 + 6.07° 65.4 + 2.42° 110.81 +6.90°
12 82.46 + 3.44° 83.98+3.79° 136.00 +9.64°
*P<0.05 vs SOZ; °P<0.05 vs JHTAH.
60" O so
5 S0[ msap
iz 40 - W JHT
30
2 o0l
z mfhlll
0 L
2 6 12

2 FFREZR4ANF-«B p655R BRI RIA( x 200). A: SAPZH
12 hi953K; B: JHTZH12 hiJZ4A.

3 11

AR R LS AP R JE T R 5 T 04T %
HY)IBERC. TP A TR & 5%
I PR~ 25 i S R BE ) - BE88 B, FESAPHIR A
R JEriR A EEVE. SAPH T HAR kR 2%
(1 £ 2 3y e AR A B Fo A o 35 LA A SAP
N JE A M B AR R L B 2 —, AT
IR ENUEIF R EE RS T2 . B, A%
S NS AP IR T2 A Jey BT B — F M
JEANE BEWFSY, SAPA I O 5T (37
D). BFBR G LRI BRI RS T — e it g, bk
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S A P il 2% B I )G 23 5 BUK BUAE AR Y.
AR HEIS [H) 2 2 BTAET - ARSI B2 R, 12 hySO
Y1, SAPHIAITHTAILT-H 55140 33.33%F
H11L.11%, BEARTHTALMET A 2 % LT
SAPAL, HF4LZ M T K5, 25 R gt
YR BFFIBRIFEARRRN, UUE NI

VA G PR B 04
R IR I Bk
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;i rﬂ;-%ﬁ R AP WERIHTAHRSAPALEILT H 7 Ja AN M, 5SS DA E 1 ) 3+ Bl 5

& K F F A A
TR fe % L SAP
# G BIE, T
BELEERE
TR A 1 R
EHE-—RW R

(1) 25 52k

ARSI R i SDOK R, FH A 40 (1 i s o
SEL T IR ILRAT F NI B
SRR 5% 2F B IR N L SAPHE. SAP
2 It 57 T 1] (1) S AT I R 5028 3 T v, U W B
HSAPIE IR E, 207 Fa 2545 T
IELHZR, A JFF IO o i ik A B Al I ok, B
AL A IR, 6+ 12 hisfia] &, THTZ1L5SAP
AL, N REBCE R, HAE g E X
(P<0.05), 5 B4 2 IHBURE ] LA RIS AP LI
JFEIE R, s> AL ZUK P RS, R B A
b, THTAFFAE R0 A B, 4840
JLEEIE R BE RS APAH i A8 W R ik e, VF 2 0F9T R
HITNF-a. IL-6215 T SAPE £ 4 i i
2, 2RI RAAERR T, S0 ASAPAH Y
SO L%, ALT. AST. TNF-a. IL-6341 & T}
e, ULHIS AP RUHATIE O 52 24145, 548055
RIE— 5 ASZIAESE, 6 hAT12 h ] 25 THT4]
HSAPH L TNF-a. TL-6fK /K- B S PR, 5
B 4 3¢ 2 NELRIORE £ 24035 S AP LU I - 453 495 e
— & IR .

W % % (endothelin, ET)J2& i A % 21145
(prepro ET) /KM R FH2 1N SER 2 B 1)
Z K. M FET EEAET-1. ET-V& A 4
MR, 25T SAPMAIGH LG K4, HAE
FHRUHI LS i e« B ii- P 5t . Bl
IR EB v | BT 7 B ke s G = A T S
- P 2 440 B A E A FH A5 2 AN J5 T, 6 B 3
FHEBMAE. WU ILAE S R 2 5 st
A7 T J 00 S8 B B i, e L 5k e 385 P 2
MIRTETIRIE R I, ET mRNAZRIA Fif M S
HETE BIE N, I EA LGRS, Tk
B, 3 LA U PR T 2 4 700 ] DA SR P R R A
SIS ET- 1R 5, PR ALZR i am i FE .
AWFFTEW], SAPALMIHTZET-1/K 452, 6.
12 hiESOZL W i Jy e, THTA1AESAPYL i % BEAIK,
T3 BT T ] AL JH FU R J it £ 21 K e R P N 41
0 M5 U B0/, 150 B 4 B A IR ORT T A ek 2%
MW AE, DR 2 BE RS, FCEN
MBI, N—e R s TR0 4 i
TEERBE AT,

NF-xkBJ& — i 5 AT 2 [0 e sl 1 7 AL 0
H, p50/p65 57U — B AR ENF-k B A4 1 5 i WL
JER. AWK B B B E ) NAZ I, i
B RGN RN, NF-k BRI, 28

5 G DR A S, O S A N O 56
{14 355 DRI 9 RE R 300 S I R BRL, 7 A K ) L
TNF-a. IL-155 255 K+ E N AESAP K
A R R EEE M, B a4 N F-
kBITEPE, Bk 2 R 73k, Mmissie 4128
P 0 90T S N LS S AP TS HL AT 2
XA RIEUESE, WL PLEINF-x BG4, 1l L
PR SRR A (W AR, Se R o o, H
N- Z Bk Bt 2 (N-acetylcysteine, NAC)HHil 5 IR
NF-xBiEPE, fi 2 ook JB i 28 40 v v,
fETNF-orn TL-6%5 40 g K7 3 R 3381, (] i
W5 R IN A CHE Il IENF-« BiFE 1 JZiNOS
mRNA [3£IE, FFIKALT. ASTHIZKT:, AR
Bitg — & AR ERY, JINF-xBEESAPK
R R RS KL EEAER. ARRIIESE,
SAPANF-«BIfE ik 5 T-SO4, JHT4INF-
kBIGTER L SAPAHE I, ZRE45%1T
2 X (P<0.05). T L4 B a IR RORE 7S A P S
XF T ENF - B IR 2 I8 47— 52 I /E .

< B P PSORE (Js L R R o ) ) S 4 T IR
JB S A e TR R A BH 2 A BH B 2 s8I
UK S b 5, ihsedl . Ko, 3%, 3%
A BlsE. wI. OKRE. B4, SR BRE
ST 25240 5 20 R, HAA BB, JE
YOR . WHARIME . GEIRRTE 9 A SR 4
Thg™, WF 9 R I 4 3 25 IO TT LA i 7 8 e
XA B T BREE T, $ v W R L) G g2 T
[Fi) S 8428 S RE A T (AR TR AR AR I = 4 1 5
N, 6FS AP /I W RS I 5 4 0 454
Ry e RSz WK, SAPIFALT. AST.
TNF-o. IL-6. ET-1. NF-gB35PEZREH
7SO (P<0.05), 7E6. 12 h JHTZ EikTabrty
3% N %(P<0.05). ALT. AST. TNF-o. IL-6%
KK 1) B B 4 3 i IERSURE 1] DL — 52 R
MESAPIIATIER . ET-14ESAPALIW] T 5
JHWEA 0 5 BUBIE R R 6 O, I R B ET-1
BAARG 2 W 4 280 2 IELJORE T A 2535 1 IV PR A A
BN IE SN IR iR vig

B2, A A IUSURL AT L — e R B et K
Bt FECRE J L A S IE AR 40, S TR BR, O K
ol T P BRI 2 A A ) DR 1 AL T A
L IHINF-« B PESE M F A TNF-o, IL-6/4
TEA O, T 2R T 4 A IR ORS00 1 A5 A 1 L
RHLHEREA A7 T 12— 09T,
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RXOTHT, 5. RN DY A S SR BRIRKE RN 8RR B 2659
Bl AR E T, RARAEHATRELE HEACROS AR LSRR . RSN " Rk f;l]: ‘
1 o - . & 2008; 17: 219-223 R —
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