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Effect of Citronella Oil Extract on Hemorheology and
Coagulation Function in Acute Blood Stasis Model Rats

LI Sheng-cun, WANG Yi-chuan ,HAN Ji-chun,SHANG Jing "
School of Traditional Chinese Medicine;, China Pharmaceutical University , Nanjing 210000 , China

Abstract : The purpose of the present study was' to.examine the effects of Citronella oil extract on hemorheology and coag-
ulation function in acute blood-stasis_model rats. Acute blood stasis syndrome was induced by placing the rats in ice-cold
water following injections with epinephrine. The hemorheological indicators, blood coagulation indicators, and platelet
maximum aggregation were measured. We found that whole blood viscosity, plasma viscosity , whole blood low-cut relative
viscosity , whole blood high-cat relative viscosity, erythrocyte aggregation index, platelet accumulation rate, fibrinogen
(FIB) and activated partial thromboplastin time ( APTT) were significantly increased, thrombin time (TT) and pro-
thrombin time (PT) were significantly decreased in acute blood stasis model group. However, treatment with citronella
oil extract significantly increased the whole blood viscosity, plasma viscosity , whole blood low-cut relative viscosity , whole
blood high-cut relative viscosity, erythrocyte aggregation index, platelet accumulation rate,FIB and APTT,and decreased
PT and TT. Overall, the results of the present study suggested that citronella oil extract can significantly improve the he-
morheology and coagulation function in acute blood stasis syndrome rats.
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Table 1  Effects of citronella oil extract on hemodynamic parameter in acute blood stasis rats (x £s,n=12)
b 4= 1ML B Whole blood viscosity(mPa ®S)
Group 1 s 567 30 s 2005
%t HEZH Control 16.68 +2.12 7.56 +0.80 4.34 +£0.40 3.320.29
LB Acute blood stasis model 24.35 +3.91% 10.27 +1.48% 5.54 +0.65% 4.01 +0, 487
F 3 BRI I 41 Citronella ol extract-L  28.72 £6.45 10.83 +1.57 5.31 +£0.45 3.64£0.27
FERIMRRY HRE2H Citronella oil extract-M 19,71 £1.36 * 8.28+1.52" 5.21 £1.24 3.58 £0.48
FFHOML Y 74 Citronella oil extract-H — 18.85 +1.96 * * 8.43+0.76* 4.85+0.40* " 3.53£0.24"
FE: *P <0.01, 5xHRAILLE; * P <0.05, * * P <0.01, 52k fomim 2 s,

Note:™P <0.01, compared with control group; * P <0.05, ** P <0.01,compared with acute blood stasis'model group.
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Table 2 Effects of citronella oil extract on plasma viseosity , whole blood low-cut relative viscosity and whole blood high-cut relative vis-

cosity in acute blood stasis rats”(x +s,n=12)

15 KR oL B ARG S AR IAE X R 2
Goup Plasma viscosity Whole blood high-cat relative Whole blood
(mPa ®S) low-cut relative viscosity
Xt BB 4 Qontrol 1.52+£0.58 2.16 £0.99 11.11 £5.17
L MR B 41 Acute blood stasis model 1.84 +0.62* 2.95+1.21% 17.47 £4. 82"

FAF MBS A4 Citronella oil extract-L 1.82 +0.57 2.10£0.85* " 15.37 +6.53

Fo HOMFR I P4 Citronella oil extract-M 1.99 £0.39 1.98 £0.72% * 11.09 £3.48*

F BRI R4 Citronella oil extract-H 1.99 £0.54 1.83+0.61%* 9.31£3.26**

T P <0.05,%P <0.01, 5XFERLILLE; " * P <0.01, 52tk B 41 L4

Note:*P <0.05,*P <0.01,compared with control group; * * P <0.01 ,compared with acute blood stasis model group.

3.3 FHFEMREIYI M IR X R M ik 4T
MR SRR

SERANGE 3 Frow, S5 IRALAR LE , Sk i A
R R LA SR A AR B R T (P <0.01) 0 5
MR MU A LU, i 70 7o i S O fE
F LR IR AR 3R A2 45 K (P < 0. 01 ), T B35 2 A

HRFR A A 2 R R U AN BE I IR £ A0 R 4R
FRE
3.4 FFEREI S MR K R KR M Ih
BE BRI

N T WEFEA S FhAR BT SR T R
TG UL AT RE AR5, A TS I 45 2 B 1 5 o Pl st o



Vol. 30 AT 45 - T 5 AR U 0T P MR AR T DR LR 78 P R 1 D RE S 13

®3 BHFEHRERRYN M MAER X R MRIMEREEENZM (v £5,n=12)

Table 3  Effects of citronella oil extract on erythrocyte aggregation index in acute blood stasis rats (x +s,n=12)

#H%1 Group 21 40 il 5 AE 5 %L Erythrocyte aggregation index
XfEZH Control 5.15 +0.56
S FREEIZ Acute blood stasis model 6.28 +0.95"
T HNFR YL Citronella oil extract-L 6.74 +0. 86
Fr A FA R U R =4 Citronella oil extract-M 5.74 1.11
B EM L R 4 Citronella oil extract-H 5.09 £0.44 "

TE: PP <0.05, SRR LA * " P <0.01, 5 2 M PB4l
Note:*P <0.05, compared with control group; * * P <0.01,compared with acute blood stasis model group.
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Table 4 Effects of citronella oil extract on coagulation function i acute blood stasis rats (x +s,n=12)

2H 5] eIl D) AEFE bR Coagulation function
Group TT (s) PT (s) APTT (s) FIB(g/L)
XFHEZH Control 30.64 +3.34 13.43:£0.33 20.71 £3.22 16.61 £1.78
LR MBI AIZH Acute blood stasis model 25.72 4. 00% 11.35 +1.20* 26.59 £3.92" 40.54 +4.58%
FrHFIMR B CHIE 4] Civonella oil extract-L 26.27 +4.38 12.15+0.70 24.46 £2.90 38.37 £3.54
FERMAR Y )20 Citronella oil extract-M $29.119 = 3.48 12.56 +0.85 24.7£2.90 42.31 £4.01
FEEIMIL I = R R4 Citronella oil extract-H | 33,07 +1.51** 13.95 £0.66 " * 21.40+£1.93%* 44.79 £6.35 "

FE: *P <0.05,"P <0.01, 5xHHRLLLEEE; * PP <0.01, 52k Rl s
Note:*P <0.05,*P <0.01,compared with-Control group; * * P <0.01 ,compared with acute blood stasis model group.

3.5 FFEIMREIIX M MR R E K R /MR
THRERI R

N T WFR BRI X 2 MR B
/MR ETRERIRZIR, F A1 ADP AA 55945 4
R NR WL S E RN S Frs, 5% R4

Hode, 22 M SHEES 2 1 ADP A 5 S0 K B/
R R TS (P <0.01) , 5 A0k I
T2 WO, T 4 S U (6o 5 ) 24 ADP L AA
VS0 LM 3 B VR (P <0.01)

x5 FFEMRIVIS ADP F1 AA B SHM/NERENRI (v +5,n=12)

Table 5. Effects of citronella oil extract on plate aggregation induced by ADP or AA in acute blood stasis rats (x +s,n=12)

ADP 755 (1 1fiL /M i R R AR

AA SR H ML/ MR R KRR R

25 51 . - . .
G Platelet maximum aggregation Platelet maximum aggregation
7roup induced by ADP Induced by AA
X840 Control 37.71 + 3.16 61.49 + 5.66
LIPS Acute blood stasis model 54.76 + 2.79" 73.08 = 4.77%

T EAIM BB F R4 Citronella oil extract-L
o HAR I TP a2 4H Citronella oil extract-M

FHE NI R &4 Citronella oil extract-H

36.98 + 6.01"" 48.25 + 5.21**

28.21 £2.91"" 46.06 + 6.24""

25.02 + 3.11"° 39.13 + 6.73° "

TE: *P <0.01, SRR LES "7 P <0.01, 52 M MBBIRIA LA

Note:™P <0.01,compared with control group; * * P <0.01 ,compared with acute blood stasis model group.
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