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Abstract: Objective To explore the therapeutic effect and mechanism of ethanol extracts from Caulis Piperis
Kadsurae for chronic subdural hematoma in rats. Methods The rat model of chronic subdural hematoma was
established by repeated intracranial perfusion of autogenous blood. After successful modeling, the rats were
randomly divided into model group, positive control group, low—dose and high—dose ethanol extracts from Caulis
Piperis Kadsurae groups, with 10 rats in each group, and another 10 rats were set up as the sham—operation
group. On the next day, the positive control group was given 126 mg/kg of atorvastatin calcium solution, and the
low—dose and high—dose ethanol extracts from Caulis Piperis Kadsurae groups were given 15.44 and 30.88 mg/kg of
ethanol extracts from Caulis Piperis Kadsurae, respectively. The model group and sham-operation group were
given equal volume of sodium carboxyl methyl cellulose (CMC—Na). Once a day, the treatment lasted for 14
consecutive days. After treatment, the volume of brain haematoma was observed, serum interleukin 6 (IL—6) and
interleukin 8 (IL-8) levels were measured by enzyme—linked immunosorbent assay (ELISA ), plasma prothrombin

time (PT), prothrombin time (TT) and fibrinogen (FIB) levels were measured by rapid solidification method,
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number of new vessels in hematoma capsule was measured by immunohistochemical staining, and the expression
levels of hypoxia inducible factor 1a (HIF-1a) and tight junction—associated protein Claudin—5 in brain tissue
were detected by Western Blot. Results Compared with the sham—operation group, visible brain hematomas were
seen in the model group, serum IL—6 and IL-8 levels were increased (P < 0.05), plasma PT and FIB levels were
decreased and TT level was increased (P < 0.05), microvessel density(MVD) in hematoma capsule was increased
(P <0.05), HIF-1la protein expression level was increased and Claudin—5 protein expression level was decreased
in brain tissue (P < 0.05). Compared with the model group, the hematoma volume was decreased in the low— and
high— dose ethanol extracts from Caulis Piperis Kadsurae groups (P < 0.05), serum IL-6 and IL-8 levels were
decreased (P < 0.05), plasma PT and FIB levels were increased and TT level was decreased (P < 0.05), the
MVD in the hematoma capsular was decreased (P < 0.05), and the expression level of HIF-1a in brain tissue was
decreased (P < 0.05), expression level of Claudin—5 protein was increased (P < 0.05). Conclusion Ethanol
extracts from Caulis Piperis Kadsurae can reduce volume of chronic subdural hematoma and improve coagulation
function in rats, and the mechanism may be related to the regulation of HIF-1a signaling pathway.

Keywords: ethanol extracts from Caulis Piperis Kadsurae; chronic subdural hematoma; anti—coagulation; anti—

inflammation; hypoxia inducible factor—1a(HIF-1a) signaling pathway; rats
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BT, EARFITR, BURRME R E S
AT, HEERBESIF R WK, &5
WREA 25, TR, KW, AUEIF LY
4. AR CSDHIGTTHT M, LIl CSDH %
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WIS . BB YT 45, M i 24547 FR A W A=
77, BA%: 20 mg, fitS: EZGEF H20051408,
1.3 RFIEMEE  CMC-Na(B5 7 Wik v Wkt
HAMRAFAE); AN 6(1L-6) . 1L-8 i
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JER 4504 30 wh/min 3 B 1 0 10 min, LA
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2.2 KRBRMFEREERF SHEFARL L, #HiA
HRBUM G IL-6. IL-8 K- F-THE (P<0.05); S5
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Table 1 Comparison of brain hematoma volume

of rats in various groups (x +s, mm*)
2053 FE(H) I AFR
FETRIZ 10 604.33 +23.78

=R e piickAE] 10

g IR B AR () et 2 10 415.59 +20.25"%

T XUBE AR e 77 e 4 10 241.79 = 19.4772%
®P<0.05, SEAEIALE; @P<0.05, SHHMEXTHA

HAE; BP<0.05, Sifg KRR R AL

166.69 + 18.42"

A: RTARE, Tl B: BRI, M EEEETE, FEaHm R LXURAL; G BHPEXSIRZE, i R i,
A ZE 2 1] 58 81 T, AR I 5815 I 0 T P B/ NER A LM s D W XUBR SRR B 2, i s, RaEBE, i
BRI, AR, B XERRE Y S R A, I R, A PR, Sk ORI
1 BHAR M EFR MRI 4 R LB
Figure 1 Comparion of MRI results of brain hematoma volume in various groups

*2 BAKXRMFIL-6. IL-8KFLLE
Table 2 Comparison of serum IL-6 and IL-8 levels
of rats in various groups (x+s, pg-ml™)

415 RACH) IL-6 -8
BTFARA 10 5166+3.14 49.87 +341
g 10 24944 +15.69°  255.15% 14.46"
PR e AR 10 9742£591" 9216 +4.66"

Yy A S el 10 198.63+1036™% 211.42 +10.58"%*
R S R 10 147.84 £7.59"7%% 143,15+ 84277

DP<0.05, SEFARYIILE; @P<0.05, SHRL
B @P<0.05, SHMXIRAE; @DP<0.05, 56Xk
P B AR 20 He A

2.3 KRMmEgEMmMINgE SETFRALLE, #iR
AR RUMIE PT, FIB & &K, TTH&ETHE(P<
0.05); SEIRIZEEE, BHM:XTRRAL, T RUBsisde
YA, mRlEA KRS PT, FIB & &AL, TT
IR (P<0.05); SEHYEXRAL e, 16Xk

A~
[&]
B . S 4R BUMLSE PT, FIB & &R,

TT & BT E (P <0.05); 551 XU BEH P57 41
e, milm A RIS PT. FIB &, TT
ERIEIR(P<0.05), 459033,

2.4 KEBRMPhEREMVD CD31 i W & Fr
i, AMVEN IO MVD WSS R, SHETIZH g,

PR IE AL, SRR G 125590 o o
BEMVD R (P <0.05); 5 PHEATBRAL LR, K

FEREARYIAG . =00 i 2L oA B MVD B0/ (P <
0.05); 5ifg XUEERLPE YRR A b, &lmd
MAALIEMVD 55 (P < 0.05) . 4550 4. K2,
2.5 KERALAHFI-10EEEBRMBAXEH
Fix  HERFARAE, HAEKFNAZ HIF-1a
EHFRBKFETHE . Claudin-5 & [ 2635 7K F AR
(P<0.05); SEIRIZ e, W RUERERDIL. &
FIHE2H HIF- 1o 85 285 KRR . Claudin-5 M
TR FEFHE (P<0.05); 5 i RUBERE R P I i
H A, R HIF- To 8 1128 36 K TR .
Claudin-5 5 F R ik K F 8 5 (P <0.05) . 455 L
5. K3,
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Table 3 Comparison of plasma PT, TT, FIB levels of rats in various groups (x+s)

20 5 & () PT(pg-mL™) TT(pg-mL™) FIB(pg-mL™)
BFARA 10 99.15 +5.42 62.66 +7.61 1.34 £0.17
FRTZH 10 60.31 +2.34" 87.41 + 6.28" 0.71 +0.11%
B X B 21 10 87.66 + 2.48"% 68.41 +2.54"% 1.20 £ 0.12™%
T XU M50 10 71.32 + 1.45"2% 80.69 + 4.12%2% 0.98 + 0.12"72%
@ﬂ%@?%ﬁ%r‘%%ﬂgéﬂ 10 80.63 £ 2.1672%Y 74.36 + 3.6972% 1.07 £ 0.13%2%@

DOP<0.05, SEFARUALK; @P<0.05, SHAIH A

PR B e

F4  FBHEKRMMAREEMVD B
Table 4 Comparison of the MVD in the brain hematoma
capsule of rats in various groups (x5, £%)

BP<0.05, SHHYEXT IR LA, @P<0.05, SRR

x5 BAARMALHF-1«EZSEBBEXEARIELE
Table 5 Comparison of HIF-1a signaling pathway
related proteins in brain tissue of

255 () MVD rats in variou groups (xxs)

T2 10 9.31+0.78 A FA(H)  HIF-la Claudin-5

FE A X B2 10 69.61 +5.14" BFAA 10 052+0.11 0.99 +0.09

T XU B S AR e 2 10 15.69 + 1.91"2 ] 10 12520.18"  0.12£0.03"

T XUBE B 2 10 50.85 +2.7572% T BRI Ji 10 0.84+0.13" 039008
DP<0.05, SEEIHLE: QP <005, 5 IEA BB i A 10 0.6520.12"" 0.75£0.09""

G GP<0.05, Sl XIS IR 4 H

(Eﬂ%@%}z%ﬁ?‘l

B2 &HEKRRMZALZ CD31HMEHMS LR
(REANLLEEE, x400)

Figure 2 Comparison of distribution of CD31 positive

d. fﬂ%ﬁ%&%m?‘ﬂgfﬂ

cells in brain tissue of rats in various groups
(by immunohistochemical staining, x400)

3 it
15 BB (CSDH) 4y — i i
Wi R S (TR0 G5 AR . SRR
WSS T AL R B 20 1 1, S

DP<0.05, SFARALK; @P<0.05, SEAIH
i QP <0.05, S5ifg XU 4 g

TR XU 7R 2 24
BFARE B {liS

GAPDH 36 kDa
I

In | ==

B3 BAKXBRWALAHIF-1a5SEBEXEARIAEKE
Figure 3 Electrophoretic diagram of HIF-1« signaling
pathway related proteins in rat brain tissue of
various groups
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KRERTE X HERA KRB T4 THIER

REL O OEBS, R, FmL A
(L TS R BeE IR AR e R, AL 0710005 2. Jldb R0 R e BR, JldbftE 0710305
3. ETTEE ERERISRL, WAL E 0710005 4. M P EREERE, WdbEE 071000)

WE:[BH) HT X E 073548 km K R B4R e te ey TR A [ 3R] Hrar A R Ry A EFa, BAM, XKFEaH
K, P, SAEH, TR, F062, REFHI, LB RXRA B AR 2RETE RN ZH4EAEH £ (STZ)
MBI RER B 12~168, KEWTHIK, . ZHATARIS AT RHEFT KEATHF 10, 20, 40 mg-kg'-d™', =F IR
MAEE PN 25 mg-kg!-d7, AhL RE, AT MR e R AR, BT R AR AL IR AR, RA SRR E-FA
(HE) # & 3 BB M2 AL, R 205 AP S kA M B 28 2 P 2540 A K B F (TGF)-B A, FKAK @ 9% i ik 40
B2 48 o B I IUILBD & @ (a-SMA ) . E4546% & (E—cadherin) . TGF-B. Smad2. Smad3 #»Smad7 & & &i& K- [4R] 5
WU, BAM KR eSS AL ZEE(TC), Hib =8 (TG) . k& K (BUN)., fFMLEF(SCr)K-FR2EIG, MbhFE.
®& 8 (TP) &% a (ALB) RT3 R F Ak, ik F k& a (PRO)., # & (BLO) fefesr & (BIL) A ¥ R HE ¥ m(H P <
0.01), B2aLRTILH R LMK T, BB A (MDA KT RBEHAF, ERAESKHEI(GSH) . A H kit R A4 B
(GPx) . &R AR4EA5 85 (GST) . A A B ALE (SOD) K -F ¥ B EBAK, BLLRTCF-B 49 PIME 2 %%, E-cadherin #»
Smad7 £ A KFEFTFH, a-SMA. TGF-B. Smad2#=Smad3 2L KFHYRHF LEGIP<0.01), SEMZALE, KEWNH
P HA T A TR LR AT R R K E(P<0.05KP<001), KENFIKAZTHNKERAZ(P>0.05).
[Z5i8) K Z 3735 T AR 8 3 38 ¥ B4 B 8% TCF—B/Smad 43 5 38 343941 45 f i KR, B 4F 41k,

KR KEWH; AR BA4it; BALEE; TCF-B/Smad 5% ; KR
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