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B E.8f BREAAKEEivAHEARENNGHE, FE RAT I -HRERBEERERE RA B,
SEREMTEE SN ERRE (TCA-RA ) HREMAKEE v SHEAREANSFHE. &R AR iv
0.5.1.0 1 2.0 mg/kg TWHAKEZE, 1) RA B, %K MBREEH Gya) 251K 162.8.147. 5 1 172. 8 min,
AUC 4 %1% 264.9.420.9 F1 1 112.9 (pg » min)/mL; ¥ TCA-RA %MW, % HH tya.5H 518 100,101 70 107
min, AUC 4+ %1% 160.7.327.7 F 551. 3 (ug » min)/mL., B FHFBEREESR AUC 5HREEMK, HX
EBHATF 0.99. KB iv EAKEE 1. 0 mg/kg )5 RA B8 TCA-RA W ERRARHEYRBERE , EE
HESUGES SRR ERTFRMALR M. B8 0 T HREALKZ B JEHEL . KR v BEHKER 1.0
mg/kg J5 . FI RA B0 5 7[R B 160 B 3 R S St PR BB L 7 96 b P 70. 1696 BUSTHE MR F I, 1. 3506 M3E
EUCE,24 h AEEH RS 3.46%. &3t RA B TCA-RA RWMARAKERERRERNAHEERR
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Pharmacokinetics of recombinant hirudin in rats in vivo
HUANG Yu-rong, LI Quan-sheng, LIU Chang-xiao
(Tianjin Key Laboratories of Pharmacokinetics and Pharmacodynamics, Tianjin Institute
of Pharmaceutical Research, Tianjin 300193, China)

Abstract: Objective To investigate the pharmacokinetics of recombinant hirudin (r-hirudin) after iv
administration in rats. Methods Two methods, total radioisotope assay with '*I-labeled (RA), the ra-
dioactivity assay after sample deposited with trichloroacetic acid (TCA-RA), were used to detect r-hirudin
after iv administration in rats. Results Rats were given 0.5, 1.0, and 2. 0 mg/kg r-hirudin by iv. The
pharmacokinetic parameters determined by RA method were as follows: the elimination half-life #,/5. were
162. 8, 147.5, and 172. 8 min, AUC were 264. 9, 429.9, and 1 112. 9 (pg * min)/mL. The pharma-
cokinetic parameters determined by TCA-RA method were as follow: ¢,/x were 100, 101, and 107 min,
AUC were 160. 7, 327.7, and 551. 3 (pg » min)/mL. AUC were correlated with doses positively for the
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two methods (+>>0. 99). After iv '®I-labeled r-hirudin (1. 0 mg/kg) administration, the rank order of
accumulation of ®I-radiolabeled in the major organs was kidney>>lung>>stomach>>spleen>>heart >liver>
genitai gland>brain and fatty. The accumulation excretion ratios within 96 h were 70. 16% in urine and
only 1. 35% in feces after iv administration in rats, while within 24 h was 3. 46% in bile. Conclusion The
results of pharmacokinetics of novel r-hirudin in rats given by iv determined by RA are different from those
determined by TCA-RA, but the trends indicated by the two methods are the same; urine excretion is the

major excretion pathway.

Key words: recombinant hirudin (r-hirudin); radioactivity; pharmacokinetics
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1.1 Zfdn . EAKBEEHEFTEEREHRK
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1.2 A28 4k, BAFEEEAR., YIH 8.
FJ630G/12 RIMHZH K ¥ iH 5 L E &S
1.3 ¥ Wistar KR, M#ERA AEY 150 g,
B R B Y BT 5 e sh i = AR, S A TR B AR E -
Bz 001 5,
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2.1 WI-BEHAKERMNEE Aic, RAEK T %
HATEHKBERHN™ 1 RIE. ik, ] Sephadex
G-75 BBRAE BT 1 fRicY. wET 1-EYH
KEEE, I E RS G RIENER 96. 2 MBq/mg, A
EREH 11.1 MBq/mL, i 4 >98.25% . A8k

FRAC R B0 B 838 47 O , 22 9E I BF JB 900 52 E 9 4 i
BRI AR RA R EYEE.

2.2 ZiRZGWEH AT YR A B KR
B 2 BHERTE B o 740 kBq/mL, B4 BlA K
MY EEY A A KR 0.1,0.2.0. 4 mg/mL,
B S HEE¥ R 740 kBq/mL,

2.3 YRS Ab R

2.3.1 RA¥RB—EEBAYHER (LF.AL.
R FRAERE YIHEES EEENE.
2.3.2 TCA-RA ¥: . B—EBAEWHES (ILFE.4H
4 Fedhiha (1 1D A 20% TCA,#
% ,4 000 r/min B5.0> 5 min, |/F FFRLHE Y-HE
2% W UUTE 0 RO U

2.4 AR REAHRRER ELE AR
MABEEA BT TAR v I-BEHAKER
0.5.1.0 1 2.0 mg/kg 3 MHRIBAH, BHEBRA 5
mlL/kg, F#A /5 2.5.15.30.60,90,120,240, 360,
480,900 min MR HE 5 R i 1 mL, 5% M7, B 200
pL MEE FHEES, 25 RA % TCA-RA
AT RO E . B AR 6 AR, MR,
2.5 AL FRE. KR iv BEHKEE 1.0 mg/
kg, 425 {&BUR 5 mL/kg, 4255 5.30.60,120 min
KT Y BUR BT R VLB NE UL R
Wi GRS, FERENL, BRALS K 1: 5 ML)
R A% B 400 pL FHAE S 45 RA F
TCA-RA BT HSHHENE ., B—AHEER 6 RX
R, MERE R,

2.6 HEMEIKES . SRS HEM . BURR 10 R #EHEX
*iv BHKEE 1.0 mg/kg, REBRARBEN,
W 0~2.2~4,4~8,8~12.12~24,24~36,36~
48.48~72.72~96 h ByFREEFIZERE, FE1TE . B 200
pL FRAEE FHORE N, 2R AZEBKH B KHE
FARRBLE 400 pL EARBETHAEEN. BiHH
KR 6 R MR, KE 200g Ah. S
(1.2 g/kg, ip) BB TIREBEERG v B4KE
# 1.0 mg/kg, YUEE 0~2.2~4.4~6,6~8.8~12
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1 12~24 h BBRM, TR B 200 pL JEIHE TR
REN A YT BRI E B TR
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3.1 WiEFERHIAE

3.1.1 IEML: UmMEPMALGYAETERE N
0.02,0.05,0.1,0.2,0.5.1.0,2.0 1 5.0 pg/mL
HARER, KB 200 pL WRHEBRE THAE &
RS EME . EREBKE (V) 5iH5E X,
cpm) AB/PDRETEBIKEMZK RA LR
Y=144-+16 325 X (n=8, r=0.999 9); TCA-RA
BH.Y=—183+6 658 X (n=8, r=0.999 4),
3.1.2 WMERRREEEMREE: REKRERN
0.05.0.5.5 pg/mL B, A1l 7% # il RA % EH & W
EEHKERMERESY (98.240.5)%; HHN.H
[ 4 % B 1 % 89 RSD H94E 10% VAW 4% 1 0 5€ 19
REE R 0.01 pg/mL,

3.1.3 3. L1 EE &0 5 5 A AL
HARR AP T -EAKEROKEREZ,
A RA BRI ELE RS R 0:Y=55+16 324 X
(n=8, r=0.999 9); fF:Y=66+16 195 X (n=38,
7=0.999 9); B.Y=133+16 020 X (n=8, r=
.999 9); .Y =51+16 211 X (n=38, r=
0.9999); MLW:Y=384+16 269 X (n=28, r=
0.999 9); FR:Y=534+16 281 X (n=28, r=
0.9970); .Y =143+16 393 X (n =28, r=
0
0
3

o

.9993); EH:Y=49+16 258 X (n=28, r=

.998 0),

104 REHECBUFCERBLE TCA TLEY
s - EAKERNKIEMEZ, A TCA-RA W
EERAMA L Y=—164+4354 X (n=7,
r=0.999); FF:Y=1484+4 223 X (n=17, r=
0.999); BF.Y=87+3174 X (n=7, r=0.999);
Bi.Y=19+2304 X (n=7, r=0.999); WA .Y=
9144 296 X (n=7, r=0.996),

3.2 HHEFEMR

3.2.1 MZWwkE. KR iv3 ARE 1-BHKE
G RA I & A TR B IR Y I 3 245 ) o & vk -
] gk I 1; TCA-RA 330 58 K (6] B [B] £ il ¥ 25
YRR Bk L 2,

3.2.2 BB FIHHTKRR v 1-E4
KEZEGRBMFETERBNASESH. 4R

104
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Fig. 1 Blood concentration-time curves determined by RA

in rats after iv '** I -r-hirudin (x+s, n=6)
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Fig. 2 Blood concentration-time curves determined
by TCA-RA in rats after iv '** I -r-hirudin
(x+s, n=6)

FU, U RA BB, XA HEREEW /s 7
% 162.8.147.5 1 172. 8 min, AUC 4358 264. 9,
429.9 1 1 112.9 (pg » min)/mL; Lk TCA-RA &
B, Z 251 tyae 512k 100,101 1 107 min, AUC
4814 160.7.327.7 #1 551. 3 (pg * min)/mL., &
HAKER iv AHEN b TAARBIXK,AUC
S5XBEEML MEXRE r KT 0.99,HHE
HAKBERAEXREANRBIRFE R he—
AR, ENEGRITRE TCA-RA Bl EE
HKEE B AUC t RA BB, HROBER.
3.3 HHANHARER: A RA BWENAL Y
#i WA 3,8 TCA-RA Bl ER AL % ILE 4.
GREE ARKEPARERLEE 5 min FHER
K5 LA % R A 5 76 & B[R] A, BT IR LA B & 28
BRERTHAALF. . BFHATHERR,
W AR SHBERK RERISHATHER
ATFRBHNESHE. RUBAKERFELY
BEAC A HEME, AKX MAL TR ™4 E B
TCA-RA %5 RA BB4RAR,HWE TR
HEHR S kB —H,
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Table 1 Pharmacokinetic parameters of r-hirudin in rats in vivo measured by RA and TCA-RA

RA ¥ (F#/(mg - kg™"))

TCA-RA ¥ (H#/(mg « kg™1)]

£33 B

0.5 1.0 2.0 0.5 1.0 2.0

AUC pg* min* mL™! 264.9 429.9 1112.9 160. 7 327.7 551.3
1/2ke min 162. 8 147.5 172.8 100.1 101.5 106. 5
Ke min™} 0.004 3 0.004 7 0.004 0 0. 006 9 1. 006 8 0.006 5
MRT min~! 235 213 249 144 146 154

o eN Gilolve PR =N S e S
~ 5} SEAG % min o B W 5 o LA 5 A LA SR 26
ol S S oy R T R R WS e E AR R K R R,
= i) Tk RAERYAB L H RA A1 TCA-RA J7 ik
£ 105 i Bk EATG HEBIMER". FERAMNE A
g | : R B ) T %4 TCA-RA 5 0 52 4 . 5 24 90 I 4k v J
® l 15 RA ¥ S 00 075 25 90 R R 0K B BT 7T b

Lo u,, A — 80, SRR A 255 I I 8 L S LU R R,

A BEOBE B0 T ORI T "ﬁhl‘ﬂ.iul
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Fig. 3 Tissue distribution of '* I -r-hirudin determined

by RA in rats after iv administration
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Fig. 4 Tissue distribution of ' I -r-hirudin determined

by TCA-RA in rats after iv administration
3.4 HEMHRABEE R KR iv E4UKER 1.0 mg/
kg J&, A RA 3 A 7] 6 (6] Br P9 SR L 26 A AR T A9
B SR EHAHR 96 h WAIR S B #
TR A2 R 70.16 %, 4255 24 h WIRIY R
BUHEE B O R S HEME B B 93%6, 4 25)5 96 h
Ferh ity RAHENE K 1. 35% 524 h A AR THHE B
HAHHE AR 3. 4600, BLHIKZY EE LR
(5SRASAIRB L RAEYE) - HHEH 8 R

T AGEENTFEER.
4 itig

BEME KLY E T RA LY E

/vy T B U B 2 B R B KL B 480 min B TCA-
RA %8 M MLE 5 Y R BRE A RA BEH
MmEAYTBIKRER 604 £H (LEK 2),
%2 RA # TCA-RA EWEMOF™ | -BHKER
REEERLLE
Table 2 Ratio of '** I -r-hirudin concentration in serum

determined by RA and TCA-RA
mEAYFEERELE (TCA-RA/RA)

] (min)

0.5mg+kg”! 1.0mg-kg™! 2.0mg-kg™!

2 1.23 0.99 0.84

5 0.93 0.93 0. 81
15 0.81 0. 8¢ 0. 68
30 - 0.79 0.75 0.70
60 0.75 0.77 0.54
90 0.68 0.96 0. 57
120 0.71 0.91 0. 66
240 0.70 1.05 0.62
360 0.68 0.98 0. 60
480 0.67 0. 69 0.43

X (A R TR 25 Y R R O 4 R L 2
—REARZRELWRB BRI . BB
SHERE A BB 2R BRIV Y, R TCA Tl
B [k KR R UTIE TR 0 4 7 ) B o
51 BTE bR WP BEBR R Bk AT LA I E R 2
FRE4HKERGRBKE, ERABOEH, 2R
R BN G ES R —EER TR
fE iy W ALK IR R AR RIE AR BT A8
HE R
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B OE-HN BIBRBIEER/DBEEYE MERILEREY (CVFS) X EIEEMR /DR SE R RN TR RER
. AE USBEER (OVA) B +IRE R + 57 65 BE 4 8 2 22 57 R o 10F 82 i/ RUBE B 5 W) 5 /I BB fii FRL
R MXKE-MHRERR BALF) #HREMAR REMALNCESTRUENREEL, EF BEIEER
/N RURYSIE B B R P BALF i 8 B2 Y RL 40 B 30 B s 21 4 8 R O 4 B R R T R AL DA R BRI R B B
MARBREHEESR (P<0.05). CVFS #8878 B 5 4B v/ BUM R B UF B M /D Ll 2 B BE R (MCHD %
SMSER RN/ BALF A9 rg 8RR 40 M3 B L LA R 03 il 4 28 B 4ok 40 TG o8 s BB A Ak, T X B R E
BER/NBAERE R, CVES G 38 A o i e o /N UM BE 36 380, W Xt s v /D RUAO IS E S R WA B R el
%t OVA BB HRRARY + 5763 B 0 M X5 1 8 7 I BB E w2 i /N SRR, CVFS 7T B B U E R /B e IR T 3
T 0 P /0 TR0 A R R R B R BT L 3R 7R CVIFS BT R F I R B4 8 TIE B i 9 3897

X -RBILEREY; MBI B, KERRNEHE
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Effects of Cryptoporus volvatus ferment substance on airway hyperresponsiveness
and inflammation in asthmatic mice with spleen-deficiency syndrome
BAO Zhao-sheng'?, LI He-quan', SHAO Chuan-sen', ZHANG Hui', XIE Qiang-min'
(1. College of Medical Science of Zhejiang University, Hangzhou 310031, China;
2. Medical Department of Taizhou College, Jiaojiang 318000, China)

Abstract: Objective To establish a model of asthma mice with spleen-deficiency syndrome (asthma-
SDS) and to investigate the effects of Cryptoporus volvatus ferment substance (CVFS) on the airway hy-
perresponsiveness and inflammation in model mice. Methods An asthma-SDS model of mice was estab-
lished by ovalbumin (OVA)-sensitized plus over-eating and over-exerting. The changes of lung resistance
(Ry), inflammatory cells in bronchoalveolar lavage fluid (BALF), lung tissue pathology, and spleen index
were observed. Results Compared with the simple asthma model of mice, the airway hyperrespon-
siveness, eosinophils number in the BALF, lung tissue pathology, and spleen index in the asthma-SDS
model of mice showed a significant difference (P<C0.05). CVFS could inhibit methacholine (MCH )-in-
duced airway hyperresponsiveness, decrease eosinophils number in BALF, and improve eosinophils inflam-
matory infiltration in the lung tissue of the simple asthma and the asthma-SDS model of mice. CVFS had
more potent effect in asthma-SDS model than simple asthma model. CVFS also increased spleen index in
asthma-SDS model of mice, but not influenced spleen index in simple asthma model. Conclusion An asth-
ma-SDS model of mice could be established by OV A-sensitizeéd plus over-eating and over-exerting. CVFS
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