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Study on the acute toxicity and therapeutic effect on acute blood stasis rats of Hirudo

freeze — dried powder

JIANG Qiangian,ZHANG Boyan,CHEN Xiaomeng, WEI Yi~
(School of Life Science and Engineering , Southwest Jiaotong University , Chengdu , Sichuan ,610000 P. R. China)

Abstract: OBJECTIVE To evaluate the acute toxicity of Hirudo freeze — dried powder and to compare the effects of Hirudo
freeze — dried powder and Hirudo decoction pieces on acute blood stasis rats. METHODS The acute toxicity of Hirudo freeze —
dried powder was evaluated by maximum dose test. SD rats were randomly divided into blank group,model group, aspirin group
(31.25 mg-kg™") , Whitmania pigra Whitman freeze — dried powder and Hirudo nipponica Whitman freeze — dried powder high,
medium and low dose group (0.3125,0.2083,0.1042 g-kg™") ,W. pigra and H. nipponica decoction pieces group (0.3125 g-
kg™'). Rats were given continuous intragastric administration for 14 days,and acute blood stasis rat model was replicated on day
13. The effects of Hirudo freeze — dried powder on coagulation function, hemorheology,platelet index and oxidative stress level of
rats were investigated , the pathological conditions of heart and lung tissues were observed ,and the therapeutic effect of medication
group was analyzed by cluster analysis. RESULTS There was no acute toxicity observed when the dosage of W. pigra freeze —
dried powder and H. nipponica freeze — dried powder reached 56 and 68 times of the safet dose of clinical adults, respectively.
Compared with model group, aspirin group and Hirudo freeze — dried powder group could improve the coagulation function,
hemorheology, platelet index and oxidative stress level of rats,and could improve the pathological injury of heart,pneumonia cell
infiltration , fibrous hyperplasia. Cluster analysis results showed that at the same dose, the therapeutic effect of Hirudo freeze —
dried powder was better than that of Hirudo decoction pieces, and there was no significant difference between H. nipponica
freeze — dried powder and aspirin . CONCLUSION Hirudo freeze — dried powder has no risk of severe acute poisoning,and can
significantly improve the coagulation function, hemorheology, platelet index, oxidative stress level and cardiopulmonary
pathological injury degree in acute blood stasis rats compared with Hirudo Yinpian.
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i PRZERHE 55 22 B A 9 S FR SR PR i B |
LA PR R 2H U B R . A i
IRPRREAG MR AR P S S 5 R, BFgE &
S AL BN RE A RO i
T B 2 2 Rl 25 5 5 BF 9T AL TS IE A B A R
e TR Rk g AR S ) S AR 4 R I Whitma-
nia pigra Whitman, H A & #8 Hirudo nipponica
Whitman B8 A 2808 U548 il e a7k gt
VRT3, TR I A8 22 o T 22 W 5 T T A
AR BRI R o KR TR TR A S T il k| 25
P2 %4 5 75 S5 SR TRk KON 2k I A Ik
REHGRI AR, Al il PR F 4R Bt 2%

1 LIGERSY

1.1 UFXASHY

SA —9000 %I [ 2y ifin 3 A2 K A (b FE R
T TR A PR F] ) 5 SpectraMAX Plus384 U by
IR A ABRA ), SEiRSLRIEVRT
¥ H AR T8 SeiR S ko | H AR B g
RO (N B R {7 A R D) 5 Bl ] DT AR
Wi (FEE R A PR A R]) s 3R LR R
WS (2R =K A R AR KR
CD62P .GP II b/ Il a, TXB2 , vWF ELISA i 7| &
( LR AR AR ) s H A (LR
(SOD) . A —HE (MDA) 2 Bt H Bk o &tk ¥y il
(GSH - Px) il & ( m st i A ) TR )
SPF 2% KM /N (20 2 g) SPF 2% Wistar K il
(200 +£20 g) ( BCERIN BB AL IR A W] A2 7= F ]
HE5 . SCXK JI1 2020 -030) , @ & 3.
1.2 HEE5H%R
1L.2.1 Z2WFHiik SRS 2GR
Bk KRR TR Ak Rt T B
16 h JE /N, BEHL A Ry SEAAR 4 Zedd vk TRy 4
MHARESEEHTRAH% 4 H, 545 B, FHA

x1 PRERENTHL(g,xxs,n=10)

Table 1 Changes in body weight of mice(g,x +s,n =10)

Article ID; 1006 —0103(2022)02 -0169 —07

2550 53018 5,50 500 .5 x 10° mg-kg ™' A2 R
WER 14 d, e/ DR, BOAZE SRR 8
/NG 25 )5, R Ok AS B A, PRI OE %, JCAE
1o, NilE— M KR R R i 2 et IE 2R
KR AR 2z, % SPF 9L KM /)
BB 28 AL a4 S8 VR Tk 4l Fn H AR
BEMER TR, B4 10 R A B 7K 43 51 4
VolR 4 LR 0E VR TR AN AR S IR R T R B 1
0.32.0.39 g-mL ™" BYTRE, I R B 10 Kk
B, BAEIZEE 12 h, B HAS TAREK, 5
GO PR G R 12.8 15,6 g-kg ', —H
WIELE LG 245 2 UK (43 A 24 F 2020 4F J( 1 25
B FKEEIH R 60 kg ML H HFEFE I 2 1Y 56 .68
%), W82 14 d, 5 Hid s/ AR i 752 S0
FACTABBL, T4 14 FEUi, 0 i 8L, A )
WAL, 252505 4 h PN, /N BURG #2588
BENITE WP AR A 2 R/NBIRE IEH 4255
14 K44/ TORRIR RN, TCFET ™, fiff 1) J R
F0 JF M B MIRRAS IR TR &4/
BT I LT 1.2, 45 REM . Rk
PR KBRS NRIER A K AT H
SNUL R I M S A AL R T B 2
(P>0.05), 7845255 5t # I R 72 750 52 (0 15
DU KSR A BRI LA, UL K g 2204
VRl e ™ E 2 e AR M I R
TR T4

1.2.2 SHHm Hki AL S 5% ¥ SD
KEBEHL I A28 (0T BRZH MR 2H o] ) DE AR 2
FER SIS T W b R 4| e AR 4 kg
RO M H AR BEAE R TR | IR R H
ARBEREIR R4, B 10 H 2020 4ERR(CH E 2y L)
HKIETI R 60 kg MR HfERE R A1 ~3 ¢, ¥ H
WA R KR R TRy i AR B3 R R
Il PRAE R ) 4 0. 3125.,0. 2083 ,0. 1042 g-kg™';
KR F 2 25 25 90 1 0. 3125 kg ™' ([RI/K #E

2H 5 0d 4d 9d 13 d (NDis eyl
e 20.68 +0. 61 21.33 £0.42 22.36 +0.54 23.12 +0.73 2.44 £0.62
iR 4 RIS TR T 21.24+0.73 22.08 +0.57 22.29+0.33 22.86 +0.41 1.92 +0.48
EENE S 21.55+0.49 21.94 +0.45 22.35+0.59 23.09 +0. 67 2.07 £0.65
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Table 2 Date of blood routine of mice (x xs,n=10)
Wi A ok 4 2 ig vk T 0 4 H AR B2 0 5 T 4L
P40 %/ x 107 - L~ 1.43 £0.27 1.17 £0.24 1.22+0.15
A% x10° L1 1.15+0.19 0.92+0.32 1.03 +0.33
B x 10°-L! 0.05 0. 06 0.05 £0.01 0.04 £0.03
AR ANAEEY x 107 -1 7! 0.23 +0.08 0.20 +0.12 0.25 +0.05
WL E 2 e % 79.25 +5.22 76.97 £9.29 72.57 £9.32
PR A E S e % 4.83 £2.41 5.05+2.76 4.45 £3.02
R A T 43 L % 15.92 +0.88 17.38 +2.19 16.98 +3.77
IR x 1012 -1 7.93 £0.59 8.41 £1.58 8.76 +1.16
ML EH/g-L°" 125.2 +9.62 133.2 £12.59 130.2 +12.03
YN EF % 42.05 +6.81 43.98 +4.36 45.27 £3.76
S AR/ L 52.93 +8.59 52.33 +£2.04 51.73 £+4.98
SR ML EE 15 B/ pg 15.68 +1.64 16.25 +3.75 15.52 £3.54
SR I LT R R /g L 297.2 £12.03 311.3 £18.44 300.5 +9.13
g
2T 40 A e B AR S R % 15.95+1.16 15.82 +0.98 16.08 £1.23
i /MEEH/ x10° L1 618.8 +86. 83 624.7 £103.25 688.3 +£95.33
S I AR FR /AL 5.2+1.01 5.20 £0.42 5.23+1.13
IR 43 A 5 16.8 +2.32 16.73 +4.78 16.73 £2.37
M/ MR ERL % 0.3225 +0. 14 0.4315 +0.17 0.3583 +0.08

TRy ) 5 B ] DT AL ) ok 31,25 mg -
kg ™ (BRI VCARA I R iR Sk WL BE /Y 571
100 ~ 300 mg, ¥ 5 5 = 7 5 A A P % R
), BRBTREICAR RS 3 d 4A2550, &4 K A
Hig 1 W, BRI 10 mL-kg™',iELL 14 d,
25 2 PSSR A 25 7 A5 00 i AR BRER K

1.2.3 #Ee5 % §13 H, BRZS 4N sc
R FIRRFHR 0.8 mg-kg ™", 3L 2 K, B fF
4 h 55 UOEST 2 h 5B R EUE 2 C koK i
Pk S min, BUBFIET B A, &6k B E& MR
111 LR o O N = I 7 (s 1 S i 346
LI 2T (0 W e S 400, BN K
BNy Ja , 1T sl %% . B & WAk B B L H G R
SRR R AR OB iU
5RO g, AT sh B, Bk S Ak
B, T8 14 XoF K5 4l R BRI IS , I 3 3l ik
BRI , 65 I A5 T8 A

1.2.4 it 7% WNH SPSS 25.0 #4743
SEREIR PR R 2 A P <0.05 M ER
HAEG#E X,

1.2.5  JRIEAR T8 aF 2 b fn ME KR B o 38 A7
#9%em  HL1. 237 0T AR, A MO R 44 ( i
W PR =9 :1),Lh 3 x10° remin~' B0 15
min, B 0 562 36 i ffg J5 1sF 8] ( PT) 3 Ak 43

356 I i )RS 18] ( APTT) (B IS [B] ( TT) | £F 4 2R
PR (FIB) A& i, 7K IR R TR 6 20PE I i E
FREE ML A8 AR B2 DL 36 3, 548 (4l e, 1
201 PT APTT 'TT W .45 %0, FIB 7% 12 B S 388,
ZEF R (P <0.01) , UL B 2 PE I IR E A B 5
il By s SRR g, BT W] DEAREE | H AR s 0% R
TR R A KR PT B FEK (P <
0.01) ; B w] DEARE | T A 4 2k 8 k1 s | 5
WA H A B IE R T8 o ARG KR
APTT ZEK: (P <0.01 P <0.05) ; Buf @] DAk . H
A BEHER TR A A KR TT K (P <
0.01) ; &L 2520 KL FIB (195 B TG B B s
GBI E] D AR A, H A B 03 R T 3 s 7 o 2B
PT APTT TT R 52 #:38 (P >0.05) , H4x
I ST E VCARA A B E 25 (P <0.01)

1.2.6  K¥EA T8 33 4 bk do b4 KR o )N 4R35
AR e HLC1. 2,57 TUT ALY , 4% B8 TXB2 ,GP
b/ Ma,CD62p vWF [R5 & A4 BRELAE , 7E 450
nm ARSI G BE L K R A X S I PR E R
UM/ FE PRSI WL 4, 525 A T, B
AUZH K BT 5 CD62P .GP 1T b/ a  TXB2 .vWF
(R 3 B B T, 25 SR B 5 (P < 0. 01) S A
ZH LG, BT w] DEARZH | T A 4 g VR T s | v 5
A HARBERERTHE b G R4 CD62P
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F 3 KIEAFHRMEMINEX R MIEFRAIZI (x £5,n =10)
Table 3 Effects of Hirudo freeze — dried powder on coagulation indexes in acute blood stasis rats (x =s,n =10)
415 PT/s APTT/s TT/s FIB/g-L~!
2 7.9%0.37 28.66 +1.79 32.63 +1.93 1.67 +0.35
(e 5.76 £0.66 " 19.5+1.31" 25.6+0.42* 5.36+0.89 "
o] ] DT AR 7.14 £0.47% 25.63 +2.38% 30.83 £1.22% 4.57 +0.36"
FEVR A R IR TR T B3 e 9] i 6.22 +0.43%2 23.27 +0.99%4 27.17 £2.65% 4.99 +0.49
T G 2RI VR A R ) 6.08 £0.52° 21.6 1,234 26.04 +1.34° 5.13 £0.69
T R4 LR R T IR 1 6.01 £0.84% 20.73 £2.93 25.83 £0.924% 5.15 £0.46%
TR & LRIB IR 5.83£0.322 20.4 £1.25% 25.87 £2.53% 5.3+0.54°
H AR [ 8 10 v ) 7.07 +0. 68* 24.05 +1.78% 29.92 +1.99%* 4.76 +0.5
H AR B2 g T8 vh ) 6.44 £0.22%4 23.36 = 1.59%4 27.16 £2.75% 4.92+0.88
A B 0 R T I 6.26 £1.042 21,1 £1.42%2 26.5+1.68° 5.11 £0.24%
BN/ 6.06 £0.71% 20.8 £2.45% 26.1+0.87% 5.19+0.57%
525 [YLHES ¢+ P <0.01; SR ILE  #P <0. 05, ##P <0. 01 ; 5 E] DS AR He#: AP <0.05, A AP <0.01
F4 KIERFHXRMEMINEX R I/NRIEFRA M (x £5,n =10)
Table 4 Effects of Hirudo freeze — dried powder on platelet index in acute blood stasis rats(x =s,n =10)
21 5 CD62P/pg-mL ! GPIlb/Ma/U-mL.~"  TXB2/pg-mL ! vWF/pg+mL !
ZH 1.45 +£0.335 46.864 £9.924 8.969 +1.611 103.499 +30. 332
LAY 2.188 +0.168 * 87.865 +9. 604 * 15.912 +0.832 223.937 +13.495*
o] =] DT AR 1.663 0. 398% 59.418 +7.394* 12. 178 +0.959% 160.792 + 10. 942%
FiR & IR VR T B = 7 i 1.856 +0. 180*42 68.783 +7.469%4 14.215 +1.820%42 187.506 + 12. 144##22
FEAA A LRI VR M ) 1.938 +0.302%4 74.319 +5.201%44 14.771 £1.769 % 208.391 £9.913%4
Fi A £ 205 VR T 2.087 £0.275% 81.357 £8.631% 15.137 £2.080% 218.843 +14.816%%
TR S LRI A 2.082 £0.233% 83.719 +6. 66844 15.558 +2.001 24 220.205 +16. 12844
H AR [ % 108 v ) 1.589 +0.261% 61.327 +8.037% 11.917 +0.819% 174.941 +10. 613%4
H A BRI R T8 h i i 1.798 +0.288%4 67.467 +7.861%4 13.878 +1.029%44 186. 196 + 13.740%44
H A BRI R TR 4 1.992 +0. 155*44 76.490 +9.798*2 14.501 +1.331% 202.488 +8.437%4
BN/ 2.055 +0. 18422 80.328 +8.616°> 15.059 +0.850% 214.774 £12.01244

HaHAE: « P <0.01; 5HERIL] LR #P <0.05,## P <0.01
GPI b/ Ma vWF ¥R JE B EFEAK(P <0.01.P <
0.05) ; B =] DT AR ZH | 5 A 4 2 g R 1 v 9 o
HHARBIERT Ry i a2 TXB2 1YV i
FHFEL(P <0.01 P <0.05) ; HoR4$ 4 R BT 4%
WAk 22 7 A B3 A RS2 m L, 5
A VCARZL LA, H AR 22 08 T v ) i LRI 2
P AL PR TE K BRI A CD62P  GP 1T b/ Il a, TXB2
WERR S Z 0 (P >0.05) , A4 B %
JLIFE bR5 S VAR A B 25 5 (P <0.05,
P<0.01),

1.2.7 RIERF Bt &bk d e K R iR i &
FIAFHrn B 2,37 T T kR, I A ]
YRR R4 ML (WBV) , BU“1.2.57 i
IR I ISR G BE (PV) o & 2H I I AR 24 48

5

SRl E] PCAKZH LA : AP <0.05, AAP <0.01

AR &5 SR W2 5, Ha5 A4l i, A4 K R
TEARRIYIZAZ R T B WBV H1 PV X B T 22 5
W2 (P <0.01) , 20k iy ik 2L 7 52 6 B Dy,
SRR L #, B R UG AR | T A4 4 4R 08 VR T
g h e N I N VY o= SR B L SN =N B
)78 2K i WBV Ml PV ¥ i 5% (P <
0.01) ; FEM 4 LR IE VR T M v 7l it 2 v D) A8 38T
A M AT REAR (P <0.05) ; KRB A KB %
TR PRE AR E . SBTR VAR H g, H AR
TR TR ) AR B WBY i PV R S
ZHE(P>0.05) , HAS B8 R4 v 3 f AR
KEFE VA RET WBYV Hl PV (ISR 52 #0r
(P>0.05) , HAx g 25 4134 5 ] /] DCARZH A7 8 3%
%5 (P<0.05.P<0.01),
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F5 KIEBRFHN R MFIEXRMRERELIEROZI(x 25,0 =10)
Table 5 Effects of Hirudo freeze — dried powder on hemorheology indexes in acute blood stasis rats (x +s,n =10)
WBV/mPa-s !
494 PV/mPa-s !
1s7! 50 57! 200 5!
ZH 30.76 +5.54 8.26 £0.53 5.25+0.57 1.12£0.17
L 48.65 £3.17* 16.51 £1.86" 8.61 £0.73 " 1.84+0.31"
i 5] DC A 37.47 +3.31% 11.21 £2.18% 6.58 +0.67" 1.3+0.26%
TR A LR R T s 7 43,01 +4, 54%48 13.03 +1.95%4 7.23 +0. 364 1.54 £0.23%4
T A A g IR T R i 45.98 £2. 6244 14.79 £1.86% 7.89 +0. 5344 1.63 £0.15%4
FEARE 2% IR TR &= 46.55 +5.17% 15.33 £0.71% 8.21 +0.614* 1.79 £0.48%
TR &L A 47.79 £3.1944 16.21 £1.47% 8.39 +1.0144 1.87 £0.24%
AR 2 5103 fei ) 35.89 +5.71% 10.83 £1.23* 6.35 +0.39% 1.29 +0.49%
H AR B2 g T3 vh ) i 41.42 £4,04%2 12.97 £0.79*4 7.01 £0. 68% 1.37 0. 25"
H AR B2 T IR 44.65 £2.674° 14.95 +1.44%% 7.88 +0. 8344 1.66 £0.26°*
H A BRI 46.83 +5.09%4 15.76 £0.96%* 8.26 +0.42°4 1.84 £0.67

525 A ILER : + P <0.01; SHEEBIZH LA  #P <0. 05, ##P <0. 01 ; 5P &| FEARLH L #: AP <0.05, AAP <0.01

1.2.8  /RIEAR T4 2t &b fn A HE KRS ULZE R
FREF A IR R, G il 2R T
M, V15 HE e )5 8 0 e P gs, =S H4d
PO B 235 ) 50 5 355 B, O ILEF 4B T 8 IR, O
PN IE PN B2 400 it 5 4 5 it 2 20 9 I8 52 3 B s e £
150, MOAZ G M, R DL B S s AR Ak, RS 4 1Y
O WLEFLESR B, oy &R AT U B I8 48 W 248 B = 3 5 Jidi
2 8 i 9l Bz 40 B P A 5 A DORR T JBa T D, 2>
TSR A TR T, 3R AR 4 K RO i 4 1 B
W, SRR LA, H AR B R R TR v AR

AR i R R T e ) 4 G AR G LRI R TR v ) ek 2

2

AR [ 0 5 o 8 71 ik 2 FAAS B 05 5 T vl ) ek 241

1

7K EE R T ¥ 3 Stk M HNHE K RO AL RS IR F BRI ( x400)

B w] DT BR 24 20 11 0 JIE 20 20K DL 1 S B A
e AR R 2R A ] Ry, FAR BREE R Ty
Hh AR R L A g B2 24000 A R S AT e AR B
AR —E R EGEE R, RS H KRR
o BLEH AT HE AR 22 A8 K, 3R s T 28 ) o i i
BEEVEHTCI 1) o SRR HEA, AR IR v 5
2] Pl ] DT ARZY 20 B fild (I 25 20 2R 475 A P ik
B AR R A —EMBGEERL A& 4R
B B B 0 0 A HE A 22 A8 K, 4R s T 25 )5 T
W ECEEE (18 2) .
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Figure 1 Effects of Hirudo freeze — dried powder on myocardial histopathology of acute blood stasis rats( x400)
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Figure 2 Effects of Hirudo freeze — dried powder on lung histopathology of acute blood stasis rats( x400)

1.2.9  RIEAR T bt &bk do 3 E KR AL 23
KT 1,257 TR I, #2 I8 SOD |
MDA GSH - Px 55 &5 20 BR¥RAE , I 5 AH G 48 b
Pt . 7K VR TR O P i YR E KRR AR A R
BWOKF- B2 W3R 6, 525 T4 b, A ZH K
LMY P SOD  GSH - Px 15 1 B i P& A%, MDA
F BT, 2R B E (P <0.01), SR
YRR, BRAKIE AR R 4140, A 45 41 SOD 1Y & it
KR ETE (P <0.01 P <0.05) ; BRAKIETR 4 |
IR R TR AR S A0, R 4540 MDA 1Y & &
P 5 AR (P <0.01 P <0.05) ; BT &] DT Ak | 58

e R R R =B B A = I NI 2 2R/ B |
GSH - Px Fr ¥ & T+ (P <0.01 P <0.05);
HAKEHRBSTER 25 AR, S5k F T
MRZE L, H A B g o v 700 ik 38 A 3 Tk K
AR HOK 25 T bR AR 5 Z #2308 (P >
0.05) ; F& 1A 4 26 3% Uk T # & 7l it 7+ = SOD |
GSH - Px SRR 52 #35 (P >0.05) ; HA
ZE R VR TR ) S IR MDA Fh 55 GSH - Px %
RS2 (P >0.05) ; HAB A 1K
S SRR VE AR A B EH 27 (P <0.05.P <
0.01),

F6 KERTHIIEMPEKR M+ SOD MDA GSH - Px 2 2MFM (x £5,n=10)
Table 6 Effects of Hirudo freeze — dried powder on SOD, MDA and GSH - Px contents in plasma of rats with acute blood stasis

syndrome(x 5,1 =10)

215 SOD/U-+mL ™" MDA/ nmol -mL ! GSH - Px/nmol »mL "
Z=H 104.761 £5.412 3.012 +0.869 2196.552 £79.01
sl 70.158 £7.629 * 5.663 +0.525 " 1782.758 +113.95*
FA] ] DT AR 98.654 +8. 468" 4.199 +0. 434" 2048.276 +80.796*
B A RS R T4 = 7 91.092 £5.739* 4.776 £0.703"2 1953. 448 +120. 149"
DR NS AR S AL AR 83.968 +6.283"44 4.9 £0.687"% 1896.52 +192.239 4%
TR 4 B VR T H IR 77.219 +8.342%44 5.41 £0.351%° 1840. 69 +100.793 2%
TR LRIk 73.314 £14. 22422 5.522 +0.525% 1822.068 +91.94722
A B 05 R 3 e 57 99.309 +7. 194 3.815 +0.427% 2084. 483 +85.950"
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Hos A + P <0.01; SRR L H#P <0. 05, ##P <0.01 ; 58 & VCARZH 4. AP <0.05, AAP <0.01
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Figure 3  Cluster analysis results of therapeutic effect in the
administration group
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