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55k dn B RY A (APTT) | 4 fe Bt ] (TT) A 4 % & R (FIB), /MR EF [HER] (DIFAMEAIEAF. BEFARE,
BAARKATIL: RAEFH1~4AHRBEEIK, FHREFHHERBRIYAZAZH(P <0053 P<0.01); BEARBEESF
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Experimental Study on Pathogenesis of Liver Depression and Blood
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(Dept. of Science of Herbal Prescription, Beijing University of Chinese Medicine, Beijing 100029, China)
Abstract: Objective To explore the modern connotation on pathogenesis of liver and blood stagnation in liver
storing blood. Methods Forty male rats were randomly divided into normal group and model group, 20 rats in each
group. The rats in the model group was induced into liver stagnation syndrome model by chronic restraint
stress (CRS) method. The changes of appearance behavior and body mass of rats in each group were recorded
regularly. Sugar water test and open field test were carried out at the second and the fourth weekend, and the
indexed were determined as follows: hypothalamic norepinephrine (NE) ; plasma 5—hydroxytryptamine (5-HT) ,
corticosterone (CORT) , anticoagulant cofactors antithrombin (AT-1I ), protein C (PC) and free protein S(FPS) ;
whole blood viscosity and plasma viscosity under different shear rates, prothrombin time (PT), activated

partial thromboplastin time (APTT) , thrombin time (TT) and fibrinogen (FIB) , and platelet aggregation rate.
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Results (1) Liver qi depression related indicators. Compared with the normal group, the changes in the model
group were as follows: the rat body mass was decreased significantly, active state and emotional sleep scores were
significantly increased from the first to the fourth week (P < 0.05 or P < 0.01) ; the sugar water preference was
significantly decreased in the second and the fourth week (P < 0.05 or P < 0.01) ; the crawling mileage was
increased significantly (P < 0.01) and central region residence time was decreased (P < 0.05) in the second week
and the central region residence time and crawling mileage were decreased significantly in the fourth week (P <
0.05 or P < 0.01). The plasma level of 5-HT was significantly decreased in the second and the fourth weeks (P <
0.05 or P <0.01), plasma level of CORT was increased significantly (P < 0.05) and hypothalamic level of NE was
decreased significantly (P < 0.01) in the fourth week. (2) Blood stasis related indexes. Compared with the normal
group, the changes in the model group were as follows: PT, APTT, and TT were significantly decreased (P <
0.05 or P <0.01), FIB and the platelet aggregation rate in 3 minutes were significantly increased (P < 0.05 or P <
0.01) in the second week. In the fourth week, the medium— and high—shear whole blood viscosity and plasma
viscosity were significantly increased (P < 0.01), PT and APTT were significantly decreased (P < 0.01), FIB was
significantly increased (P < 0.05), platelet aggregation rate in 1, 3, 5 minute(s) were significantly increased (P <
0.01) , PC, FPS, AT-1I were significantly decreased (P < 0.01). Conclusion Rats with liver stagnation
syndrome induced by CRS showed different degrees of liver stagnation symptoms, accompanied by increased blood
viscosity and coagulation function, and abnormal liver regulation of coagulation factors and anticoagulant adjuvant
factors. The results of this study can provide a certain understanding for the modern connotation of traditional
Chinese medicine pathogenesis of liver and blood stagnation.

Keywords: liver stagnation syndrome; liver and blood stagnation; neuroendocrine; hemorheology; coagulation

function; animal models; rats

JFARIS L 2 i JE AR 5 1017 AN 1 A7 ) —
M BAE A . BRI, AT AT,
1R A 1R B (= = S 7231 8 111 R4
AR T A B S REM . A AT A R i AT S BOF i A
JiES S | R s A = N = A S I S i
WA I GRS Y ILAIE . T SR AR B B
BEF K B RHLRIDIEE, 5 UL B S e U
M. et e, HAY, 4 BEARobE
O R EIN - 311 O 1 0 U P ] I
W7, WAl SR AT Ay, E RS R, A
Mg (QfEig)) . EHBASR K
L7 PAYIER 22 0 T T A s B T RE 5 DS 19
H 7T, A ORER A R S B LA T AN B R
B WHBERHLE MRS , AR5
AR R BEER Y, —F AR LT AR TP A AR AR LR
F o RO o R ORI I A 3 9 Y A (0 S
BUAC H A B R 0 NI AE . FRT TR R PR
111125711 1 2011 N 11N | R4 N
SR, A i ) A R ) i B A PR A
MLYBAE PRI PR AT | LT e o6 DR 28 A S

JINRR TG A R 28 S R A A 08 it 2 v B AL IR A
o BE A B RE AR BT e PR ARCLAR S R SR L
o RS A B SC M IE N R AR, ASBFSE AU
T RIS 3] B4 SR8 157 0 IS DR B 7R A A 1 97
S HOMEERE L, 2 S S WA AT
A P LR AL e B ML D RE R L AL, AR AT AR
HETE B e e b ML AT B REARAS , AR
B B K BFAR ML e LAY BEAC PN T i
Ph—E RSB , BURIT S GBI T .

1 ##57k
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1.2 3RKF KR BT (CORT) il Ik e g2 A6 ) 3k
Fl & (5. 20190316.60170R) . K EL5-F(aHz (5-
HT) BRI & (LS . 20190316.60087R)
KEEHE LR R (NE) B S e k6 a0 & (it
5+ 20190316.60075R) | I P& H C(PC) R
FZER MR & (5. 20190316.60441R) . EES
S (FPS) il Bk A o f U3k 7 & (it 5
20190316.60398R ) . eIk I (AT- 1) BiFHK S e
K7 & (415 . 20190316.60473R), LA ik 7]
SRR AU B A B ARAT B AL
1.3 XE8 A HIAAE A LB i B [ AR
ZER), FEEK 25 em, & IHAME 7 em, WS em,
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EER At { W: I i RN S (GiB7i SR SR E 1 A
Je Sita A AT R T R O 1T

W358 48 . AR, 100 em X 100 ¢m X 40 cm),
WEER R, AN A, FEIRER 4R
25 N EFEIETTIEHE T, ol 9 M EAE R o X
B, AR R A Ay R R DX el AR TS ) AR sk
AL 7 55 20346 o oK HH The Observer Video—
Pro & Echo Vision 3.0 2G0T K BAE9TT 4.

Beckmancoulter UniCel DxC 600 Synchron 4= H
AL A (22 [H Beckmancoulter 23 7] ) 3 Thermo
Multiskan MK7 4 F] 2 i##7{X [ Thermo (J51 25 2 55 %)) )
7y Hl];  ACL TOP 4= [ 3 ifn &€ 4 #r 4L ( 35 H
Beckman Coulter 23 7 ) 3 LBY-N6C 4 H 3 I Jiii 48
AL ERAAFD .
1.4 E&EFE SH RO R B VE R AT
751 52 i I ARIE K FRBEARY - K BUBCA B PILBE 5
RO E | G RRA 3 h(8:00—11:00 am.), &
SETEAR 28 d.
1.5 SZAKIE  flFRMEM: Wistar KEL40 H, 36
PEMEFRE3 dJ5, MM R IE R AR, 4145
20 Ho rEARAH R B IR r ks, IEWAAT
TR B, 2 43 H AR SR . 43 B 5050 2 AR
4 JAR BEALPIE 1E 5 2 SRR 4 10 K R b
KGR E, AR IR B i B AR 1
FEAS, TR R AR BRAS I
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B 2 DO YA . e, W PR A A
fEAFH R 2 A HEPREE G SPRES | THZEHEIR ), 4
bilE g e A AIOE a0

1.6. 1.2 HiKMIEIRE S CHK(8] T B4
2 AR RN 4 AR IA T AGRIG I . HARERIE Ty
Be: B HYRIEEFE, 4345 T 2/ 100 mL 1Y
Ko H1AD24 0N, 20KIA 1%EHEK; 5524
24h N, BT U 1%REHEK, TRZEEK; 34
24h N, SIESEEOK; T 4240, TR
KK ARG, 25 TR R KR UM 1%5ER K,
DHRZEMEK, A HIEROK 1 h S 267K, %5 20
PR, 0K BB K I AR S5 4K i FE =T
THEBEK ARG R . WEZK O I B = OB /K T #E it/ O
TRIEFER)100%

1.6.1.3 WiAE S5 SCIR9) T2 50 55 2
N 4 JAARIAT o B BRG0P0 Wl IS
SR R A%, B R R ERITET S min, 125%
KELS min NIZ L, ARG R0 SCER i
WETEE PG . LR T kT, JE T8
R BRI 45 5 T BB Z8ME , Rk T T R
FER A

1.6.2 ZEigss OFNEMN: NE, BEECHRBERGE
M, @13 : CORT, 5-HT. AT-II. PC I FPS,
FEIE Go eV AG I . D4z : MBI AR, LA
ASCRGEIN 5 5 1M 4 T2 B¢ 1 il DS B] (PT) L 36 AR5 43
P I IS (B CAPTT) | €I B IS E] (TT) . £F 4R
HIR(FIB)], & ERPIERM; M/ MERER, —
BERR IR T (ADP) i A

1.7 %itHAiE  SRISPSS 20.0 G842 Hr ik Bt
SR, THE ORI £ AR (v 2 5) TR,
QYA HEBCR K 5 s 24 R LR SR IR R
72 M7 (one—way ANOVA) 47K 55 )5, >R HH Student
Newman Keuls Test % ; AF IEA M R HAESH
K. PLP<0.05 MESAGIHE L, rAE%R
¥ H GraphPad Prism 7 BRAERIE

2 #X
2.1 EEAERE R EIEEMRRENT
2.1.1 HRRAER—IMEIEG T RELIA
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UL, IERAMBERIA R RIEREMSE 1 ~ 4887 B, SEWFARRE, BRH KRS 1 ~ 4G5
Wik, Hoeb, IEWARRAEE S TEA CREBRSHE TS (P<001) . WEIFILE
M, SIEFAE, BRMARRE 1 ~40RR W, SIEFARE, BB R 1 ~ 4 J8 5 2%
R ERER(P < 0.058L P < 0.01), MFE 29 AT L) MRS BA 2 -5 (P < 0.01)

&1 FEREKRAR R E R RERNEL
Table 1 Comparison of the changes of body mass in rats with liver stagnation syndrome

at different time points (x£s, g)
25 RA(H) EA 5518 52 ) H53 )8 o554
EH A 8 201.00 = 8.21 285.75 +£9.77 311.88 £ 14.72 346.88 + 326.50 371.63 £ 19.93
FETRIZH 8 202.13 £ 6.98 262.88 + 11.67% 284.00 + 10.01% 326.50 + 11.94"” 333.30 + 20.69%

DP<0.05, @QP<0.01, SiF#HHILK

F2 HEPERE KRR ERESRERTOEN
Table 2 Comparison of the changes of active state in rats with liver stagnation syndrome

at different time points (x+s, 47)
ZH 5 FEL(H) 0 $H1JH 52 )4 553 )4 54
EH 4 8 0.00 + 0.00 0.13 £ 0.35 0.19 + 0.37 0.31 £ 0.59 0.25 + 0.46
TR ZH 8 0.00 + 0.00 1.75 + 0.46" 2.50 + 0.76" 3.06 + 0.68" 3.63 £ 0.52"

DOP<0.01, HIEHY L

3 FFERIEAREY K R A [E B 8] S G4 REARFR 5 MK
Table 3 Comparison of the changes of emotional sleep scores in rats with liver stagnation

syndrome at different time points (x+s, 5)
il () H0J E U] 552 4 H3 0 |
IEFH 8 0.00 = 0.00 0.13 +0.35 0.13 £0.35 0.19 £ 0.53 0.38 £0.74
e 8 0.00 = 0.00 1.75£0.71% 231 +0.46" 3.06 + 0.68" 3.75 + 0.46"
®P<0.01, HIEHHLILE
2.1.2 R EBRAY I EE SHREBKER T4 FPERIEARE K RN B i ) ARk R e B3 A
MERNFE4, HEA4TT, SEFA R, B Table 4 Comparison of the changes of sugar water
20 BV 2 TRV RIS 4 JEDIEE 2 i 8 i 1 1 0 AR (P < preference in rats with liver stagnation syndrome
0.055 P < 0.01) at different time points (x+s, %)
HURRY SR RS R LS, hksm A BECD B2 WAL
\ IV - - % g .88 + 14, .03 +20.
W SERALE. BRAKRR AR SR e s
N . \ Rt .70 + 13.80% 78 +16.71%
B2 384 (P < 0.01), v e DX 45 B I (] B o T 2 ]
e T " - P<0.05, @P<0.01, SIEH4HE
(P < 0.05), &4 8 RET7HLEE S ot X 3 BRI ) <001, IERALILE
#5 FERIERE KR AERESHEEITAHEK
Table 5 Comparison of the changes of autonomic behaviors in rats with liver stagnation syndrome
at different time points (x+5)
. 2 54 )5
gitl] (S — — P— —
ety B (cm) e XS ER ] (s ) Jerr B A% (em) rh XA ER ] (s )
IEFH 8 2 310.04 + 481.94 6.31 =4.00 2 636.36 + 799.14 18.02 £ 12.94
FARIZH 8 3035.42 +217.00% 2.43 + 4.68" 1 579.52 + 648.70% 7.47 +5.86"

DP<0.05, QP <0.01, HSiF#HHLILK
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Ji) 44 B R JEARE (P < 0.05 B, P < 0.01) .,

2.2 EEARERE AL EERNTN

2.2.1 #AZ-AnustakIgire T HFE6AILL
i, SIEFAE, BRI RS 2 AR 4 7
F M S-HT 7K P48 B A (P < 0.058% P < 0.01),
554 F N Bl NE KB B FEAL (P < 0.01), I3
CORT 7K~F-HH I Fh15 (P < 0.05) .

2.2.2 iR AR R ) AR AR K A5 AR ) AL
2.2.2.1 MBRAZEFHEML RTERER: 5
IEH AR, AR B 4 A e B AR DT . o
IR & S B (EP =R vt g e
B (P>005), HESATLFN, SIEFHLL
B, BRI RREE 4 H B EERY) . o), &Yl
DAL I b B2 24 B 2 T s (P < 0.01) .

*6 RFARIEAREL KRR A [E B (8] | SR 06 EFEARA AL
Table 6 Comparison of the changes of laboratory indexes in rats with liver stagnation syndrome

at different time points (x+5)
T e 12
ZH 53 & () NE(ng-g™) 5-HT(ng-mL™") CORT(ng:mL™)
52 4 552 8 54 ) 552 |
NGl 8 69.65 + 13.06 70.77 +7.78 26.06 +2.98 34.87 +4.88 48.55 + 8.33 61.49 + 18.20

ALY 8 67.04+13.76  59.48 + 6.95% 2193293 23.02+6.68% 51.93+13.86  82.70 + 19.89"
DP<0.05, @QP<0.01, SIEW4 L

R7 FEPEREXNRE 2FMERETNENR
Table 7 Comparison of the hemorheological changes in rats with liver stagnation syndrome in the second week (x * s)

eI
215 AL (H) — T3¢ G EE (mPa-s)1120(1/s)
i (L] (mPa-)[10(1/s) ) (mPa-$)I60(1/s) ) (mPa-s)1150(1/s) e ’
EHH 8 10.94 + 0.74 6.49 £ 0.47 4.86 +0.24 1.38 = 0.06
AL 8 12.53 £3.70 6.80 + 1.23 5.05 £ 0.91 147 £0.25

*8 MEPEEEKXRE 4FMERETHNEN
Table 8 Comparison of the hemorheological changes in rats with liver stagnation syndrome in the fourth week (x +s)

PN
2H 5] B () — TM2EEEE (mPa+s)1120(1/s)
{6H] (mPa-)10(1/s) ) (mPa-)I60(1/s) 58I (mPa-s)150(1/s) o ars :
EHH 8 10.45 £ 0.59 7.39 +0.79 5.54 +0.70 3.74 + 1.17
FEIRIZH 8 17.11 + 2.06% 13.68 + 1.20" 8.85+0.76% 8.24 + 0.45%

DOP<0.01, HIEw4 HE

2.2.2.2 EEIMATHAEML HE. 100 LIEH,
HIEEH R, RAMAKRSE 2 PT. APTT, TT
B AR (P < 0.01), FIBH & THE (P <0.05),
55 4 J8 PT A1 APTT 2B B F#AK (P < 0.01), FIBHH &
FmE (P <0.05), TTREAR(H2ZE ST EMZE X (P>

0.05).,

2.2.2.3 IM/MMREBEERNEL BHEILATLUE
W, SIEH AR, BRI R LKA 2 A9 3 min
/N AR R TR (P < 0.01) ;5 55481,
3.5 min il /MEEREE R T (P < 0.01),

®9 FFERIEARZLA RS 2 Bk 4 TR =N
Table 9 Comparison of the changes of four blood coagulation indexes in rats with liver stagnation

syndrome in the second week (x+s)
41 FA(R) PT(s) APTT(s) TT(s) FIB(g-L™")
EHA 8 17.53 £+2.35 33.64 +4.20 44.47 + 8.98 3.73 £0.45
AL 8 14.16 + 0.96” 24.59 +2.24% 30.81 + 3.76 3.25+0.197

DP<0.05, QP <0.01, HSiF#HHLILK
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Table 10 Comparison of the changes of four blood coagulation indexes in rats with liver stagnation

syndrome in the fourth week (x+s)
251 A (H) PT(s) APTT(s) TT(s) FIB(g-L™")
IEHH 8 17.24 + 0.45 40.34  2.60 39.45 + 1.99 4.10+0.19
A2 8 16.24 + 0.427 29.36 £ 3.55% 37.62 £2.27 4.46 +0.18"

DOP<0.01, HIEHH

F11  FPARIEAREY K R A ) B 8] s /MR SR SR R 2R 4L
Table 11 Comparison of the changes of platelet aggregation rate in rats with liver stagnation syndrome

at different time points (x+5)
" 55 2 Al il /IR (% ) 55 4 M MRRERE (%)
gw R : : : : : :
1 min 3 min 5 min 1 min 3 min 5 min
IEH 4 8 14.06 + 14.96 17.60 + 16.28 19.82 + 18.14 16.35 +3.97 24.87 +4.10 3232 +2.83
TR ZH 8 13.51 + 8.96 41.28 + 14.73" 19.69 + 7.81 40.40 +5.07Y  53.17+2.59"  59.72 + 1.85%

DP<0.01, HSIEHYLE

2.2.2.4  IMKPTEETBIN T2 kR 127D
Fit, SIEW4 R, B4R PC, FPS,
AT- 1Rk KB AR (P < 0.01)

F12 FHERIEAEE K RUEHEEFEL
Table 12 Comparison of the changes of anti—
coagulation cofactor in rats with liver
stagnation syndrome (x£5)

AR PC FPS AT-TI

Q =]
415 (H)  (ng-mL™) (ng-mL™) (pg-mL™")

ERHHA 8 082+0.14 1.98+053 1.41+045
A2 8  0.44+0.12" 0.94+038" 0.58+0.24"

DOP<0.01, HIE¥HILE

3 itk
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SrkEZE, AR 2 0n TR T P ER
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IR TELE NI Z IR B AEMA R

BFIE R B, R ARSI 8 4 S T L 1
AR AT A 8 ok A0 R 3
P T A5 28 L 25 e ) 4 2 5 4 £t
(LS = IR e VN LR S N S B
55 3 SR i g J3E I S AR, AR RS R BAEAI
Hh e XA B ) A S A, R B B g Ey Y S-HT

S ] AR, I CORT W Then s SRS MR
980 4 JET ST (4 R TE AR R K AR /K i g 138
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ARWFGE LB, 2R FH R SN 305 5 1 AT ARAIE
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E . WOZBRIAT G P B BFARIE SN LR AE R 25—
SIS ALARAER,
3.2 FFREREARMMERERRE PEE
I, FEREUN, 2528 mATRET, AR
Ty 23 e B R A D RE . BRAE I PRAFF 52 8 W5
2, FFARIE HB 2 I 25 3 T 6 8 A 1t 1 R K (L
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K. . AR SRR B I B RE A TR, A S
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B SE KB . SR I i 2 d &2 ) A IE AR 76 K
AL/ SR AR . IMLTT . 4 78 B 2 il 2K 8 34
HH o 398 0P R R AR DU B 2 S ST ) A AR
K AN ] U0 28 5 F ) 4 1 286 5 A0 0t 24 286 7 A St T
P SRS, BB UEAFAE IR A A8 27y T 1) 57
L, AEA G P R ST 5 i A g AL
LRERR M ATERE

WS (R TR A NE 2 A (IR BT i N 2
PRI W ARG E A4k 5 B i 4 BALEE PT. APTT,
TT. FIB, J& HAGIE AR H T IPAREE M2 e 5w UL
ShRe, Horh, PT 5 APTT Sl ifin 2 b i PR 77K
-, EVPANEE M INRER) EEAR bR TT N AEE A
SR AL N A B A TR S, R i 2 A T
MPTEEYIFE TAFELF RIS s FIBRLF 4R A
HIPR, S h a4 R e &, YRR R
IR BOR: AN Y e o i = I vl 6 S 1
B, Bkt EE A E R, LA R R AL
SETALF B ELIRAS, /R A R 0 2 R
/MR SRR, AR ARG B 5 I S IR A
WUIMOC . X ELFRFRITE—E BRI bt T HLA
MR FATIRAS o A4 A5 AR 5 1 A7 =Z 8] /Y
KFR, AWEFE AR BB 78 4 i ik 7 v sz e it
WA TR A CHR PR AT T 2 EE

SELEZR), AR 2 JE Y R B4 1786 E A
KRR M/MRRERGIERH KRR X
W, {HZEH 4R 10/s, 60/s, 150/ AJRIPIAERTF
B 4 I 0 B AL AR B X W T, 1. 30 5 min
ORI -2 SR TS N = i o 7 SV R
R I P nT A R BRI VR G A e . AR SR I
WLEE R, BN KRR A 5L AR 2 ] R 4 B B Y PT
APTT, TT¥) R E450, FIBH BT E, RIFHKK
TEASTRY A il B ) i B AR S B S B s e A, HLB
B A B P RE G, — 25 0 IR A R
EEIMTIRENE 3R, IR TR BRIRE, B S REAIR R
Wil T AN [B] PO ZE S, PRSI AE AR 28— P4 4
WS H AR ALY S B KON A 45 A — 3, R
BB % o rf R B A I I AR T T A S AR AR, T
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