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Protective effect of heparin combined with Bupleurum on renal injury in endotoxin—induced rats. QIN Hua-li ',
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[Abstract] Objective To investigate the protective effect of heparin combined with bupleuri injection on
renal injury in endotoxin-induced rats. Methods The model of endotoxic renal injury was established by a single
intraperitoneal of 7 mg/kg LPS in healthy SD rats. Eighteen endotoxic rats were randomly assigned into 3 groups (n=
6 each): LPS group, heparin group, and heparin+Bupleurum group. The heparin group was injected with 120 U/kg
heparin. Then, the heparin+Bupleurum group was treated by 120 U/kg heparin and 200 mg/kg bupleuri injection. In
addition, eight healthy SD rats were selected as the control group which was given the same amount of saline. After
drug administration for five hours, the blood sample and kidney tissue was taken. In the end, the parameters such as
creatinine (CRE), fibrinogen (FIB), activated partial thromboplastin time (APTT), and renal pathology were com-
pared between the groups. Results Compared with control group, longer APTT time, higher CRE levels, and lower
FIB release were detected in LPS group (P<0.01): (53.80+£19.37) s vs (19.70£3.25) s, (76.95+12.05) pmol/L wvs
(47.0045.55) pmol/L, (53.17+12.95) mg/dL vs (440.89+44.64) mg/dL, respectively. At the same time, renal biopsy
showed atrophic glomeruli and vascular engorgement in LPS group. Compared with LPS group, heparin group had signifi-
cantly reduced APTT time and increased FIB release: (32.77£1.86) s vs (53.80£19.37) s, P<0.05; (399.01£56.66) mg/dL vs
(53.17+£12.95) mg/dL, P<0.01, but CRE level was similar between the two groups (P>0.05). Compared with LPS
group, heparin combined with Bupleuri injection not only increased FIB release, but also reduced APTT time and
CRE level: (368.50+41.32) mg/dL vs (53.17+12.95) mg/dL, P<0.01; (21.73£0.72) s vs (53.80+19.37) s, P<0.05; (52.53+
13.14) pmol/L vs (76.95+£12.05) pmol/L, P<0.01. While, the pathological change of kidney was alleviated in hepa-
rin+Bupleurum group. Conclusion Heparin anticoagulant therapy is not sufficient to reverse the renal damage caused
by endotoxin. Heparin combined with Bupleurum has protective effect on endotoxin-induced acute kidney injury.

[Key words] Rat; Heparin; Bupleuri injection; Endotoxin; Renal functions

EIRAEE : Z21ETT , E-mail : flyingghl @163.com
- 2041 -



BEESF0ESHENES 168

Hainan Med J, Aug. 2019, Vol. 30, No. 16

Bt PR 1A B4R AN B o 2 4 I D s, o
S TR RSSO ARE . e PN IR 1) R A A i AR
BT AR RIS, 0 R B R IR IR B i
MR BT BRI TR AR AT A | e P IS (1 Bl 42 7K -
WAL o AU, Be YA 2w e AR
BT B FER N Z —, b Hik 30% 254" 2 B A R
P TR R BEAE I, SET 2R TR 535 59% o IRkt
XoF BE e 1) Bl 4R A TF S AR L R EEE L 4 2016
AF [ CHINET 4 5 i 245 04 Wi 5 =™« 3% B 14 1 PR
SRR, IR B R DL 22 R BHEAT B (GH R £
5 —I01 22 9 S WD It TRV RR AR R < AR R
v PRI 2 2 T (A R R AR 10 G oA e P S e ) e 2
BEHURAEY T — AR N B R P AR G 3L
o T EE L PR 28, W R RE A S, kT 5 i &
PR M4SN BE 1L (disseminated intravascular coag-
ulation, DIC) A M M #3 IfL4E (sepsis) , H: £ 248 B I HERE
¥ (multiple organ failure, MOF)#Y ta 8 A+ . FF &
HBUEEE A, W1z N 0 IURESE KA BE , LA K
DIC %I R f S FAEMIBTIA"Y . Fali A Gl Bon IR
W EA RS 5 R AR, SR M RSt
LA S | L B A SR B AT B S AT PR
GV , AR R B I 3T, A9 B FE g%
JHF 22 156 A S 0 %ok P 2 22 I A R O 8 0 B AR 4 A
FA R R b P B 2 T EUE SR 1 B A R 2

1 #BEFE®

1.1 SEReshPy K F2E6KEE SPF £ Sprague-Daw-
ley (SD)MEPE R B, 8 I , (45T 5 210~230 g, H R A%
e s B et NEE R, W iE 20 (LPS, E
coli 055: B5, Lot 2011/08, Sigma), if Z (150 U/mg,
Lot 2011/08, Biosharp) , 4¢3 S & (i PHZ2 22 25 V. A5
MRS W], APTT K FIB il 2 a0 &, il b g R BH AR )
HARA B AL

1.2 FEEREE  mEEOHL(REY ), &
H 3462 HTAX(H 45 Olympus Au400), 4> [ 30 i EE{Y
(TE]E MC-2000) , 3 H 2145 H 4% Olympus BX41).

1.3 SR EhY e S22 S HUfd IR SD KHL 18
HE MR 3 d A TS0, SEIHT R RS I 12 he
Z: 2 SCHRO O I S T 7 mg/kg LPS 5 5 07
PN B B I R RS AR B RS 1 KRR, R R HIL
PR MR F R A RS54 (n=6). H
FRIFZR 4LIE I TE 5T 120 U/kg AR50 1T R BEA 71 965 T
25+ 2 A T T 5 120 U/kg 1643 - IF 25 1 i
L P 200 mg/kg SEEHE SR TIRGARYT . ik
fidt e SD KB 8 FAE g kot BR 2, J Jie v SR A il 37 4 14 2
FRER KA XS L o

1.4 'BHEFERR CREARN SAKRRLZShG,

- 2042 -

FH 1.5%3 0 Z4M(2 mL/kg) M I 13 SRR B, SR 5
B HADEMY [ TF ARG b, YIFF 80 je ik, Bk 4y
B NHA RESSSIKE AU . FH 3.8%74)
IR AN 45 M AEAS , Olympus Aud00 A= 64X E Sl
ENUEFHCRE)HKE

1.5 BEIMFEHR APTT K FIBAGIN )45 2 e A
Dy 1L TRAT T M EE L, K 50 pL %% 55 50 L APTT
K SRR 45 P 180 s, LA CaCl, 50 uL J5 , f3 3
IS 7 APTT 5 [RAFE 7 v it if 3 1 FIB 2% whistiii]
(1 : 9IR4, 3100 pL) 1 minJ7 , f3 S M5 & FIB.,

1.6 B IEAISUR AR A R R B ik L
SERUG  HFARIIFTHRE I , 1k B o 2 B R 4141, B8
BB bR A, P [ 22 J , e MK B B R A
YIR WG R et GBI 3 R S TR s Dl
e T B IC 5 B R U A8k

1.7 Seit=FJrik W SPSS17.0 B4 EA 7 50
O3, TR GOR AR B 22 (xks) F0R , LI LLECR:
S, L P<0.05 2258 Git2F0E L.

2 HR

2.1 JFRERAG LA B DI RE A Z I BIRZE I
3¢ CRE ¥k B [(76.95+12.05) pmol/L] 5 & F 5 , 5 %)
ZH [(47.00+5.50) pmol/L] 25 5 A i # Ge i |24 5 L (P<
0.01); IFZ 4 1M1 2% CRE ¥k JE[(60.93+14.09) pmol/L]1A
FIrREAR (A BRI i 22 R RGBS IR
SEHAER G RYT I CRE VR BE[(52.53+13.14) pmol/L]%%
BEALZ 0 PR AR, 22 5 I GE i1 2% 78 L (P<0.01),
LT,

1007

P<0.01 P<0.01
1|

80
= 60
)
=

40 4
=
O

20 -

0
control LPS Heparin H+A

E1 PAKXRSIBEIEIRIEER (1=6,x=s)
1% : control=1 FU 4 | LPS=H5 I 4|  Heparin=/If & 2 . H+A=JIf 2 +£&i]
2 ; LPS vs Heparin, P>0.05.

22 JWREEG SN BE M P RE R 55X IR
ZH[(19.70+3.25) 5.(440.89+44.64) mg/dL] Fb45% , i RIZH
APTT I [a] [(53.80 + 19.37) s] & % #E K . FIB &
[(53.17+12.95) mg/dL] i E AR, 22 54947 W& S8
B (P<0.01); SR H A, IF &40 APTT I a] 1 45
4% FIB & 1 [(32.77+1.86) 5.(399.01£56.86) mg/dL]
B WTL, 22 R WA BES A E L (P<0.01); 541



Hainan Med J, Aug. 2019, Vol. 30, No. 16

BEEF2019FE8AE305E 164

SFRBEA)G, SER 4 i, APTT i ] & FIB 7%

H[(21.73£0.72) 5.(368.50£41.32) mg/dL] Rl £ 15 2] gk

3 22 S e X (P<0.05 3 P<0.01), WLIE 2
2.3 JHRBCGSEWIX B IEH LR B R

PR, X REZE B /N BR A R4 T 1) BRI A8 R LA™
80 - P<0.05
P<0.01 P<0.05
T '
“ 1 T
E 40 -
)
<
20 4 ——
0
control LPS Heparin H+A

SR FEAL, B /NE R AR A DK B s 9 8 R TR
RS TR 2 B I R MR P D, 3 TR A VS I, B T I
BRESFYZEAR B 8] A @Y T R, LU
FALEIRY T R I B/ NERES A R B T 37 i B
W, UL 3,

<0.
500 - P<<0.01 p=0.01
1| P<0.01
1
400 -
2 300 -
)
)
m 200
=
100 -~
" B
control LPS Heparin H+A

2 MAXREEMIEFRIER (1=6,X2s)

1 : control=fR I 2H | LPS=H1KI2H  Heparin=/IF 2% 41 \H+A=JIF Z+LEH14H .

3 MAXRRBSALRRETNMHERE,x100)
T AL IR B B C R4 DL PRS0

3 iFig

MR, g PR B R AR B R AR T A R R
L B HE30% 5 Y £k T R B RE I, AR TR R
K 59% AR R A e I W S HE B, R 1
B NI DL G IR 22, 0 HZ K i 35 A 1 R 8 o 7
A Y, N E & (endotoxin) Bl i§ Z ¥ (lipopolysac-
charide, LPS) /& G 2 I A% .0 % it . LPS A 38 1
LBP .CD14 4 T 1iz 3% 5N, 28 th 85 B 2 (AL i
S, B LTS NF-«kB . MAPK %5 48 5iF 18 % , 1 i {2 i
S 0 M43 00 i 98 IR BE IR F — (TNF-a) L 1 200 A
# (IL-1B8 . IL-6) %5 2l Jitd [X] - (cytokine , CK) ; CK 7] if
o RAPESG B R GG fE S S, R EDIC, B &2
fili JHE AR Z R SR RO anfal A A A K
Hb B 36 P9 8 2 T B SR, O ORI R TAE
AR T iR %) ) R

AR AL B R, R AE S B I FR G0 0 2 B
TS N BE R 0 OGS S B R IR YT AT
P 9 AE 28 G 10 /N 38 24 B0 , A B R e 4 i
VA2 AE Y IE B AR IR 403 5 B A Y B P EE TR YT AT

I/ T R A AL S BT SO Bk R R . R
YR R 8 259, 8% 12 8 F T 0 LR BE
i A58 LA S DIC 4 it IR i 2 F A R B iR ™ I 4k
R AR BEAE T A AR R T2 B 5Y, S ik 55 I
EALAEI ] TNF-« . IL-18 . IL-6 %5 CK ) 2E %, , i
AL 8 — E AL & A B (NOS) i 3k |, f- P 1L 45
F A HfL R A T Re I | B AR M B AE S T
R0 ORHESE B R, SD K BUE LPS i ST, Bk
RATE AR F AT, BT B Nk 4
RS = = 1 D IR =7 8- 6 T Qo 1| R = Y = = 7
1M CRE ¥ 5 B 5 T 5 5 B8 1 58 56 0 4 3k 3 300
FRIAEFIBIHFEYS 2, & i o 2 T %, 4k 1 APTT B
(] BB B . 5 bRl 20 IR 97 1 SD R L,
B /NERE O Bk S D RE R R I ) R ks L X SR
1 N AR GBI ST A5 AR SR T an R Y
RN TER AR EIIREM CRE T M L4 1T
S S X HEIR LPS FT ST B 5 2 e M
I i A 2 [ 4 FH A 25 2, X AR 46 5 T S iR i
B R A L] A S AR 3L TR L R Al Y

- 2043 -



BEESF0ESHENES 168

Hainan Med J, Aug. 2019, Vol. 30, No. 16

PUBE T TUF A RE 58 4 100 56 N 25 5 B 401403 5 I Ahax —
K PR LR TR AR 2R AR U EE VR T B 52 B A= ) 2% &K
I 77 A — o R B Y BE [ T G0 A DG SCHR T 4 31 1Y
JH 2R BOAE R ML 34 75 E— 2D R FE
BT IFRTESCE N R B T B R R,
AT — WG T BA HUARAE A 589 (Bupleuri) .
Se e EME G b 2 A RIS AR B g P 5
ik, L&l AT (saikosaponin, SS) b | 5 il 4F H AT
AR R S E S E Sy o AR TSR
S SS S LA W S SRR G BUATT AR ) HL A R £
55 PR SR AL R S PR U B, B PR R e, DL
PRAPIE VB BC A b S . Bl feeale [ AT
FEAESE, SS-b2 BE B . M A Ak v | kS 1 JH 240 i
(L-02)Z kLA 45 475 , HAIL I 55 SS-b2 T A 4k {4 4 T
18 % 28 1 Bax . Cyt-c, DA KW R 2R I 9.3 A7 561 1t
HMNAA SCHR TR , SS-d AT 1 T4 Wnt/B—catenin {55
3 P 0N BT 27 4Rk 1 b e -] BT 4% Ak (EMT) i
o AWPREER R U RIS S0Y7 5 LPS 5
SRR B9 R BUE /N BRES MR 15 LA S, B ) Jo 78
I BH S 98 | B T B 46 bR CER FN%EIM 5 4% FIB . APTT
SR NETE S,
Zx ETR 3R BT 2 LSP 755 B B0 B
P AR 7RO S SEWITE S W& RT3 X N
B 2 MUAE B B B Ia A 18T g 22 (H P25 K5 7Y
SEBRI RAN A 9 75— 2D R 5T
(T A SR — AR R T s R A BE B
WFFTE e LA R AR A ] 52 1)
S 30k
(1] A[HEEE. 2010 4522 e e LR R 5 40 BT [J]. AR R g ke 2
Zi, 2011, 21(21): 4451-4452.
(2] A XL, B MEHEAE S B L A A R A A BT R TR (0],
FRE G RBFSE, 2016, 29(3): 424-426.
(3] BIAH, SR, SRAELR, 45, 2016 45 P [l CHINET £ 11 i 24 4 W inl
(7. P 517 %, 2017, 17(5): 481-491.

- 2044 -

[4] Zfiihi, B35, 4R, 2016 45 P E 12 A B BB A I8 DL )i
TR 43 A1 RO T 25 0 i 245 M A 9 0] T ARG 36 2%, 2018, 41
(9): 651-657.

[51 FRA AR IHZ2 A2 B RN PRI B 5T ). T P B4 5
K3, 2018, 18(82): 38-39.

[6] BhdE. RS> T HFRZGWIAT 7 A O SR B B R M (0], Ta1| =
2%, 2015, 36(5): 699-700.

[7] LIU A, TANAKA N, SUN L, et al. Saikosaponin d protects against ac-
etaminophen-induced hepatotoxicity by inhibiting NF-xB and STAT3
signaling [J]. Chem Biol Interact, 2014, 223: 80-86.

[8] YU P, QIU H, WANG M, et al. In vitro metabolism study of saikosa-
ponin d and its derivatives in rat liver microsomes [J]. Xenobiotica,
2017, 47(1): 11-19.

[91 Ja#k, 2, 5kEL miR-34a V8 Kruppel 1K T 4 2 5§ Z i
B BRBEAE AR OCE B3 (7], ARG FE A 2OR R 2, 2018, 30(4):
351-354.

[10] YU P, DONG L, ZHANG Y, et al. Design, synthesis and biological
activity of novel asymmetric C66 analogs as anti-inflammatory
agents for the treatment of acute lung injury [J]. Eur J Med Chem,
2015, 94: 436-446.

[11] MACDONALD S, BOSIO E, NEIL C, et al. Resistin and NGAL are
associated with inflammatory response, endothelial activation and
clinical outcomes in sepsis [J]. Inflamm Res, 2017, 66(7): 611-619.

[12] LI X, MA X. The role of heparin in sepsis: much more than just an
anticoagulant [J]. Br J Haematol, 2017, 179 (3): 389-398.

[13] ZHAO D, DING R, MAO Y, et al. Heparin rescues sepsis-associated
acute lung injury and lethality through the suppression of inflammato-
ry responses [J]. Inflammation, 2012, 35(6): 1825-1832.

[14] 285, JEoei, skivedn, 45 P21t A R 2 HiH75 51 NO FIG 1k
SR IB AR P I A A PN B ], R fE T S R R 2, 2018,
30(5): 405-408.

[15] CHEN MF, HUANG SJ, HUANG CC, et al. Saikosaponin d induces
cell death through caspase-3—dependent, caspase—3-independent and
mitochondrial pathways in mammalian hepatic stellate cells [J].
BMC Cancer, 2016, 16: 532.

[16] #7106, FL0HH, BA7EL, 45, el H b2 id i i Lot A 7~
B i S A U T L-02 AR5 3 (0], o e 2 P L R B
&, 2018, 32(7): 543-548.

(ki H 11:2019-01-06)



