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Studies on Factors of Nasal Absorption of Hirudin
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[ Abstract]  Objective: To investigate the absorption characteristic and the influencing factors on absorption of
protein and peptide from natural hirudin administered by nasal mucosa. Method: The toxicity of hirudin to the nasal cilia
was tested by the ex vivo bufo palate model. The absorption characters of natural hirudin as well as the concentrations of
natural hirudin and pH values of medium were evaluated by the experiments based on Valia Chien infiltration pool method
and by the in vivo perfusion experiments in rats. Result: The experiments based on Valia Chien infiltration pool method
and the in vivo perfusion tests in rats indicated that the natural hirudin was well absorbed per nasal mucous membrane
from pigs and rats. It also indicated that both the concentrations of hirudin and the pH values of the medium influenced
the absorption of hirudin. Though the concentration of hirudin has no obvious linear relationship with osmotic coefficient or
rate of absorption of hirudin per nasal mucous membrane, it showed that the best absorption concentration is 0.6 mg*
mL™ . Conclusion: Hirudin has low cilia toxicity; it can be well absorbed per nose mucous membrane. Both of the
concentrations of natural hirudin and pH values of the medium influence the absorption characteristic of hirudin.
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I G958 G2 R KB 2 R . /KEE 2 (Hirudin) 5
FKUE 1) 2 B3 AR 998 B3, 43 1 16 2h 7 00038 7K 11,
JEHI(64~ 66) MR IERRAL K I 2 MK, & KPR AR
i BN . KIE B R UG R 1 2 k2,
RS DR FR K ) 5 A 2 BN, S
2 T Rk S K05 2 1 IR FE Ik 4 24 ()i £

IR KU 25 28 S R ) R e, A 52 56 DA )7
FORERIERRIC AT G2 KR 28, SR FH B A S50 R A4
SEI, 58K IR 2R AN I AT AT M T S AR s i T
SR, DA SCHR IR TE [ 06 £F B R 2085 Tk 11 2R R 25
I 7R A BE X L, 5 /K8 256 4T B IS sl I 5
1 ##

JKIE 2R VR TR (10 ATU/ M, ¥ 7 TR A A
B DTAT A 7, 040712) ; Na' > 1( S0 4% i [R 47 KA
BR A ], AL 2SS 99. 7% , oA pH 8.0) ; SRR 25
WOR(IT IR &I, 050303) 5 H:YE-80 (i KAk
A BR A H], 050216) ; — 5 LR (B B4 24 A —
J7,000208) ; % B LE 2k (B Ak 2R ) A
050108) .

Valiar Chien §™ 0t ( 3545 HLAL 2#WF 50T 5 FF
2008G M 12 C b B s (VE e N 1)),
FORMA-725 G 0K 4 ( 35 E FORMA 2 +H]) ; pHS-3C
TR TH( AR )

SD KR, (250 £25) ¢, MEREAH), o [E BF2# B k-
HESZIG B e R A, SCYK (91) 2003-0003) 5 B i,
(40 10 g, MR ASH, Wit b e 25 K2 5 56 sh ) o
OoPRAIL; H SRS, UM T [ R B SR AL
2 Ak
2.1 KIEZZI b E” il g E
Todogen (5 Hg) [ e W /MR, KOOI 7K B8 22 55
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By L S IR ORI B A ST T
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min, W 25 F 35 W, DB TCA IT v 1 80 P T %
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TEI A AR, WKL R 37 °C, Wit 23 il C= Coe ™ (4)
B T, BB RE L, LA 100 remin” LnC = LnCo— Ki (5)

P, NGRS, JF U R AT N (30~ 40)
Nemin” ' .
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R, R ) FE sz . AR5 b I AR P R R
17.6 MBemL™ " 5" FHiradin 21 31 Eh /K 3 A4 25
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B2 it ORE 800 ML, 7 BTN I 45 5 8 i A= BE ER UK
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TR
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JY T ) s () S sEE B A . TR SR &
TEREAT, PG R RE D 28 5 T8O PR 2 0 17. 6 MBq®
ml” " FHirudin SR 259 8 mlL S8 8B IR, ¥
BN 2.5 mLemin” ', WS 37 CL TR G S,
10, 30, 60, 90, 120, 180, 240 min & IFf BUAE 100 UL,
ICEURE S5 A DD A5 2 T, Y VB AR & epm,
Y WU AL o0 B0 R /K i 25 o, B R R e AR
WG T L . B 25 28 S RORCE N R R ARG 24 1t
R, W UL — a5 B AN SR g o R eh, B
(1) 3 W R E WS B AN T, AR FR UG 2 AR, )
H(4):

MR (5) IR WOROE £ K, At Co A
TEIRBHIURIR L, € Kyt IFRESIRIE .
2.4.2 MZGRPEMIME 7oA K RS i 0 Ui S 50
HAT B RIS, 23 0 T 25 245 J5 15, 30, 45, 60, 90, 120,
180, 240 min 72 i 2 # K I 100 ML, v v 0 4% 0 F:
dl epm, B KR FE IR B, THE 2R .
3 KRER
3.1 JKURZN B RIS IR R B R KR XS
SRSy BRI A RIS B R AR D, KR 3 %
AR LA A AR 128 B I T 34K T 60% , 55 BH 1
YR LA AR B SR (P< 0.01, K 1) .

F1 KERFEAESMG L5, 0= 3)

WL AEFLIEY)  AEMNIZED)

2 51
(mgemL™ 1) H 18] ( min) A (% )
AP ER K — 627.33 £84.20 100. 00
1. 0% ¥ 2% 1% /R 20 — 150. 67 £12. 08 22.58
IKIEZE 41 1.2 521.00 +34. 779 83.05
0.6 550. 00 +50. 22" 87.67
0.3 587.00 £17. 10" 93.57

E: GRS AT Y P< 0.01
3.2 JKEEZXS BAAKE SR L IZ 1 1 52
3.2.1 2SR KR B3R B AR S R AE o 1 1
SO KR F S0 H S RIS A AT S, R
HIBIERBONT Rk A AR IR A, 22 57 8H

e BEHEVER X (P< 0.01, & 2 fIZ 3) .
Fz2 ARKEKEZBREEHBRETME (x L5, n=3)

Fsf [) AN W /K 2 1) BB R Q(uge em?)
(min) 1.2 mgemL ™! 0.6 mgemL™ ' 0.3 mgemL™'
5 6.94% 4.34 9.77% 1.77 0.02% 0.01
15 10.07 % 5.94 12.63% 1.80 0. 06 £0. 02
30 16.04% 9.52 19.26 £ 3.39 0.18 £0.17
60 36.51 £14.42 35.47% 6.26 0.21 £0.19
90 50.36 £18.31 54.77 £10.29 0.42 £0.38
120 64. 17 £22. 68 68. 57 £12.90 0.67 10. 48
180 98. 13 £30. 04 99.85*14. 54 1.33 £0. 82
240 127.60%39.31  136.29 *13.11 2.25+1.08
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oM AT pH RN B RV E 1 VA 52w, pH (E

6.8 F pH fH 7.4 [MiERE RECK T pH 1H 8.0( P<

0. 05) 5 /ﬁ@%é& Hﬂ j(@J /J\ E@J“Dj}?jj er.s > Kp7.4 >
. 39 O



914 B 1130
2008 7£ 11 H

] S 86 T A A AR
Chinese Journal of Experimental Traditional Medical Formulae

Vol. 14, No. 11
Nov. , 2008

Kps.s> Kps.o( 3 4 FIFE 5) .
£3 AERKEKEZBERBERFER s MKp (v Ts, n=3)

> K6.8> K7.4 (£ 7) . WIMLZHKEEFE, pH {HN 5.8
I, AL 24 94 8 B v, Fe U pH6. 8 \pHB. 0 pH7. 4( 3K
8) .

R7 NRTE pH EKEEE KRR R 72

W Js Kp
Qﬁjn]lj 1 2 1 3 1
(mgemL”™ ") (Hg*cem™*min” ') (%10 “em*min” )
KiEZEH 1.2 15. 13 X4. 41 12.61 £3.677
0.6 15.76 £2.07 26.27 13.44
0.3 0.24 0. 13 0.80 0. 43?

A 5ok EH 2 P< 0.01
R4 AR pHENRKEZESEEFHFE I E(x X5, n=3)

fif I ANTi] pHABA S K 88 2 1) EARC R (uge em?)

(min) pH 5.8 pH 6.8 pH 7.4 pH 8.0
5 6.9414.34 3.2311.03 7.48£5.60 0.78 £0.72
15 10.0715.94 4.2610.62 6.60£1.59 L4+ 12
30 16.04%9.52 10. 31 0. 42 12.6319. 11 3.92%2.36
60 36.51%14.42 2331482 31.2048.89 11.05 13.31
90  50.36F18.31  36.53%4.66 30.001f11.12  18.47%5.38
120 641732268 50.65%5.66  53.18%21.13  25.5516.52
180  98.13%30.04  76.92E3.64  89.80F32.98  44.10%E13.71
240 127.60%39.31  131.86+13.12  116.84320.61  58.03 %18, 00

#z5 AEpH ENRKIEZERBESEKSFIEN Js MKp (« s, n=3)

pH Js(Hge em®**min~ 1) Kp( % 10" *cmemin™ )
5.8 2.61%3.20 1.02% 533
6.8 4.41 %1.21 4.02121.02"
7.4 3.7213.64 2.87% 6.06"
8.0 2.06%2.15 1.77% 3.59

7E: 5 pH 8.0 i LbE"Y P< 0.05,? P< 0.01
3.3 KU FRS A K B S R TR AL 11 52 i
3.3.1 RIS SRR S K 3R AR
PR BURE LA B 50 o, WA 152 5 2 L 2 ) S
A 9%, 7RI ZR TP A T 2H W AC O B s T vk A
MR LA, (H 22 R W& M= X (P> 0.05, K 6) .
®6 TRIREKEZRAREFRSHERKSRE

W T MR R E

LnC= - 0.0527¢- 0.110 0 0.928

Ml IREE (mgeml” b

KIEFEH 1.2
0.6 LnC= - 0.064 9¢— 0.107 2 0.943

0.3 InC= - 0.035 5¢- 0.031 9 0.985

3.3.2 )it pH EXS S RO IR g MR I

J5 8 UG, KR 2 7EAOK BRRE VLT PR 50, WS

S S A 0t pH AEA %, pH {E 4 5. 8 B, Wi J&

WE T pH H N 6.8 Al pH {H N 7.4 M5, S5

B P IS s B R B NHE P 4 K5.8> K 8.0
. 40 .

pH W HIG R K
5.8 LnC= - 0.053 7t- 0.098 7 0.945 2
6.8 LnC= - 0.027 2t- 0.005 4 0.975 2
7.4 LnC= - 0.020 61— 0.020 8 0.962 8
8.0 LnC= - 0.039 41— 0.078 2 0.932 0

®8 N pH EXMNKERKREKRZZRI
MZRERFM(x s, n= 3)

I [ (i 2K (VgemL )

(min) pH 5.8 pH 6.8 pH 7.4 pH 8.0
15 0.83810.469  0.35410.369  0.0160.013  0.042 0.037
30 0.71130.327  0.24740.117  0.098 £0.094  0.158 £0.048
45 0.972%0.328  0.37730.212  0.07530.071  0.148 £0.014
60 0.96710.334  0.50410.266  0.23820.100  0.207 10.043
90 2041119 0.56530.129  0.33430.201  0.339 20.088
120 2.395%0.607 0.778 £0.295  0.346%0.161  0.442 10.147
180 271911392 1.53930.220  0.77030.253  0.607 20.00
240 3.15811.823  1.57330.505  0.81530.548  0.941 30.150

4 itig

M 2440 S 80 RS 11 DR 25 i 2 BB ot i A
WSSOI 5 (1 A P 5 8 350 2 AL e SE R ML D i 1=
BT S RGNS SRS Kk 40 B T BT R 6 1 I o
UG T JZ RNy 1~ 45 Ry 25 20 43 24 R s B4k P o 4
UWIIIRE T 2 AR 2 T AT VR pH R
BIE R . ARSI B A S5 AR AR S, TR T
K% 22 28 S R RO (AR I B AR DG ] R 52 i LK (1)
DR 25 (29300 JE A J5it pHL AR o LW IsCs 1 ()5 i
BRSO AT R S50 1 45 R BoR, IR EE(0.6 mge
mL” ) PRI /KO B T b B RIS B, B AE T R 7K
U 2% B fs oy 2 U I B A 2 5

T ZE A K I 22 KR s 1 22, = 200 A T 4
FANBAS B 35 2k i Jo B e, R 55 1f g B gs A
T 24900 (1) s 2 e 2 i s 80 SRR T o 2 TR 3%, 24
YIR IR PR T e A 5 IR 450 S BT AL pH 4548 R
S R AR o /N o 572 S5 R T D17
Hh KR 25 10, ZEMRRE T RRAC 1 /K g 26 Wit
FE AN RN BRI i) A 2T Hl i — 5 IS 0 F,
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cpm SN ML KR 2 IEW R . BAE
8 R4 TR, pH o 7K I 35 (1) S5 R BB AT 52,
thr, pHS. 8 A1 pH6. 8 1) & R B WO s 47T pH 7. 4
I pH 8.0 . H S5 44K SZI6 RILEAAR S5 (1K) 45 R AR5 4
— 2, BARIGUR AE RE, HRAES e S e — 2D
BT
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