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Abstract: [ Objective] To research the inhibiting effects of compound Chinese medicine against the avian influenza virus in

vivo and in vitro, its pharmacokinetics and acute toxicity test, its effects on immune function of SPF chicken. [Method] The effects

of direct inactivation, preventive and therapeutic effects of compound Chinese medicine on the anti-avian influenza virus were

studied on chicken embryo and MDCK cell. Its pharmacokinetics were studied by drug residual accumulation. The acute toxicity test

of the compound Chinese medicine was studied by oral administration and intraperitoneal injection on Kunming mice. The effects of
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the compound Chinese medicine on immune function of SPF chicken was studied by means of the indexes of immune organs in
chickens, the contents of CD3, CD4, CD8 and ydTCR by FAC and antibody titer of avian influenza virus detected in HI method.
[Result] The effective inactivate concentration, therapeutic concentration and preventive concentration of the compound Chinese
medicine against the HSN1 and HON2 avian influenza virus was 31.25 mg'ml™, 125 mg-ml'and 250 mg'ml™, 31.25 mg'ml”, 15.625
mgml” and 62.5 mg:ml™ on chicken embryo, respectively. The effective inactivate concentration, preventive concentration of the
compound Chinese medicine against the H5N1 avian influenza virus was 31.25 mgml’, 125 mgml’, but the therapeutic
concentration was not detected, and 15.625 mg'ml™, 31.25 mg'ml” and 31.25 mg:ml™' against HON2 on the MDCK, respectively. The
concentration-time curves fitted the one compartment model and its equation was C=650.66e™**"". The study of acute toxic
experiments on mouse was as follows: After oral administration the compound medicine was safe. After intraperitoneal injection
administration, the LDs, was 425.6mg-kg’1bw. The contents of CD3, CD4, CD8 and ydTCR was 64.01%, 27.39%, 45.05% and
32.19% after 21 days, respectively. The antibody titre of administration-immunity group was 1.6 titre higher than that of immunity
group. The protective rate of preventive group was 30%, and 20% in the therapeutic group.l Conclusion JThe compound medicine has
a strong action of direct inactivation, preventive and therapeutic effects on the anti-avian influenza virus in vitro. Furthermore, it
inhibited avian influenza virus adsorbed in cell surface and entered into intracellular. The pharmacokinetics parameter showed that its
elimination was slow. It had a long time and it had long effect in the mouse. It enhanced cellular and humoral immune function and
the indexes of immune organs in chickens. It could prolong the mean death time of chicken and took effect on the chicken challenged
the subtype H5N1 of highly avian influenza virus in vivo. The compound Chinese medicine is preventive and safe, prolongs the mean

death time of chicken and strengthens the immunity of chickens.
Key words: Avian influenza virus; Compound Chinese medicine; Preventive and treatment; Pharmacokinetics; Safety; Immune

function
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R 12 0.75, RN 6 41, Hh—41 k%)
WAL, 10 H/4l. gkt n, SEr-shi K 5a o He
O BF B B Bl OREEDIAS, MR AR,
K AL AT V5V E T 5T LDsoo
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mg-ml”.

2.2.2 EFHMAEMCK ExERRFENIER 8
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HE—EMRR HE LR A ORRFIUR
BUE) 5 CDsoo 2B TTh e @IS, *hE
BLI CDso A 425.6 mgkg ' bw.
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Table 1 Pharmacoketics parameter of the compound Chinese
medicine in mouse

2% Pameters AT Unit H{H Value
YIRS Co pgml’! 622.547
WAL A2 4T Ka 1/nrs 4.9078
TH R AR Kel 1/nrs 0.1501
WSR3 30 T1/2 h 0.1412
HERAR 2 T12 8 h 4.6176
Tp h 0.733
KWK Cmax pgml” 557.69
ih&k R AUC mg-L™"h! 4148.1
Vi 1) Lagtime h 0

Tcp (ther) h 70.592
TR BV L-mg’ 10.039
WHERZE D Lh' kg 1.507
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2.5.1 EFHEMEEEEREGTH Hiih
WOKALIE IRREFRH. M FR 2. I IIRTR e 14 Hg
B S i T R AL

2.5.2 7o xb4E A i A a I R U B
m ERIEIE AN, A A R AL U
TR Sy 2 5 1.6 MR

Fz2 EAPHMIIELED THEMEAIZIE CH oD
Table 2

2.5.3 HEF it SPF BRERME R W LUl
FIARE B S T IR, PR 21 RN E &2 7 8
ER

2.5.4 A E4NE fLFHE CD3'. CD4’. CD8'. TCR'T
ME A4, CD3'. CD4'. CD8'. TCR'T #k 4
JH PR AR Al L L 2.
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Influence of the compound Chinese medicine on T lymphocyte on peripheral blood (percentage)

#15]  Group P No. CD3" CD4" cps* TCR"

I 5 31.2545.68 21.4943.42 14.564.57 1146139
II 5 36.574+4.56 30.7441.98 28.12+9.16 26.27+2.56
11 5 63.617.65 29.69+6.79 35.5848.17 33.186£5.66
\Y 5 64.0144.32 27.3945.79 45.05+6.32 32.19+4.47

T 4120 7% 0 A
[.CK; II.Immune group ; III. Vaccine+MDCK; [V. MDCK group

2.6.1 {RIF1EA
IR BET

(1) PEREGR R MR ER AEBCRE [H] i
T 2RI A R B R I BRI G fE 4R 2 41
IR 2R T AR A 0, UEIHILANRE SE APl &
TR BELEAS AN I S5 B . T SRR S W e 4
LRI RN 14.3%, Ui LR 4 NIbE I BEAS 21— & )
TRy EH .

MAPIIBET IR, o 3 o U XS e T
b, HUUERZaIT A, PATRIA . HUOE R
SNGEREA, o fia ht A .

(2) [MBEERARTIER  BRAIR G BB 75
XTRRALLIAL, Foe A HAET: . (R R LU R 4
Wlkeh A, 15 33.4%, HRE 7Ry dis
30%, OIS ITHARTTH N 20%.

2.6.2 WELBEIL

KA B TR IRALSY, B 7

#z 3 HERPEMBERERNT. BB FRESBER
Table 3

AU B e el TN +23 2541, IV 452441

(1) BRI RE2 G BRI AR 3, 5.
7d 5 B . M AR WS 23 B R
B 3,

(2) (ARG ) AR LA B0 A 3, 5,
7d BT A AR A AT R S AR T
SR WK 4.

3 it

3.1 ZEAPHFR

Ty 5 P R IR R IE I K 1 2B T B, 2
2 2R N B B Ay . 2R T R BRI 2 R
Ji&, BT Tk 2y . EEOn RS
W o I ARG, eAh SR 45 88 T i AR AL,
1RSSBS T LAIZE ) — 84T B LB 5 R A 19,
HAGURAE B T7 v 25 o AT 41X AR H B e s
iy B2V BB R A L S ok A3,

Isolation of avian influenza virus of cloacal swabs and throat swabs

TSRV R K70 2 23 B L

Isolation of virus from cloacal swabs

WS AR T 5 0 B G L

Isolation of virus from throat swabs

W TESr 2 Tsolation rate of virus (%) EIDsp Ji#i43 B % Tsolation rate of virus (%)  EIDsg
JiEERT AL Virus control group 100 5.5 100 5.5
h 25359740 Chinese medicine treatment group 100 35 100 4.00
th2575iBi 40 Chinese medicine preventive group 80 3.0 82.8 3.50

IR NIFiE4] Amantadine control group 75 2.5 85.7 3.02
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Table 4 Isolation of avian influenza virus of fecal

WK R T 0 2 2 B DL

Isolation of virus from cloacal swabs

S B Bk T2 B T DL

Isolation of virus from throat swabs

JEEST B Isolation rate of virus (%) EIDsy i #E4) % Isolation rate of virus (%)  EIDsq

R EEXTFE4L Virus control group 100
2536974 Chinese medicine treatment group 70
th 25 75iBi 40 Chinese medicine preventive group 50
R4 NIFil%E 4] Amantadine control group 60

4.75 100 4.5
4.00 80 4.00
2.5 66.6 3.0
2.0 70 2.5

BT BORAR . RS2 A 4 R 5
2y, EBIBURTEDT IR R . DRI 45 S nT
DU, 2 30 ) R & s — e MR ER]
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I BB RIGGVER, vl LLE N AN ) R FE DU 2R 1)
YEH, FFER AT RSN S, FAERPLE
fta, wiwEE— 2.
3.3 EAHYNREMHR

MR A DA 40 (WHO) HEFE AL &1 &
PR RARHENY, AR RO RE TR AR 2
FIE KT 40 000 mgkg'bw, NLHE. BTN E T
2 5 SLE A EUE B CDso A 425.6 mgkg 'bw o J& T
B o /DA LIRS I 2455 1) CDso 5 s 44 5 CDso
FAZEAR K. FRR R A LIS W IE S, AR
SER I3 i R TC R R N RGP o 1T I s T 5 )
2 E 3 LR B aQE N LR AG BR, 51k 4 5 h g .
KR d {3 — ARG UE B
3.4 EAPANHEBFRRZINEERF
3.4.1 EFHHMEYNRERERKENYM {EIE
WARNON, SIPUAN e ds wERN N, 3%
DRI A X 6 G 25 38 7 1 S AN KR 20 24 B T 1
M E R, &K LS 38 B RO 41 BRSO 1=k
BAME LA K E T 3T, 2y
RO 2 PQRE AN BT &5 S s 2% T R B0 128 Eony
HRAL, DRI S0 RGN RS BT L% )y ]
{1 SPF HEXY G5 28 B (1) 5 B A BG4, AT SPF X%
TP D REIG TR, RPN IR R R G, sy
e
3.4.2 Al HHxSPEETHIELRADH ALK
WA T AR IR 2 07 v 24 i 6) T vk 2 40 6 VA 1 5
M. CD3 RAFAET HAT ek Tk 4o e m, %
FIDK G T k40 i) E R bR &, B RREEA

RN S e DhRERIRAS . ARIG T, 4254 4l
LAY CD3'T Wk EL 40 i 7 5 W S oy T 0 IR, B
DAHERSAE 1 FR IR D 25, wl DL i
TEMIAN s . CD4'T k40 2L AT 15 3 R S L4
G N B IVERT, B2 Wb 22 Bl HLAT G 3 M 1 bk £ A
T R B R A B TE AL T AN AR R BT
o FEARIE T, S+ RN ERIETTA L %
R dH m BAE X — 8. CD8'T k41 g 32 24 S 41
Wi RITER . 2520+ 411 CD8'T kL 4h )
o b i B2 R A vy, U B R AL A4 it 40 g
BEAIAE I AR HCAERT I B3 40 6 P PR S, TR
BERFR B2 B B e, X% T
TR AR B LB . AR BT 525
AR A T TP T R AN MR B, B LA
i G % R i ML o I -5 Hes b 2 I o s —
ﬁ[l9~2]]o
3.5 HAAYRIZEMREAPHENBRAENME

Rz h=

259 SRNERE R A B 1 = T G Wi 5
— e AEN I T E AR SRR AR SRR R
95 2 W SR R B A2 25, SR AN R R4
H A RMNBEREE DL, NIt 258h% S50, 5
ZRPE LA T U SRR BRI “ BRBNE o 2
SRUEEH T BA — e sk 2 5 07 1 298 0t
G220, FFH 29 BRUETF R WA N B ARk,
WA BN FZH, AU BRI Ty e AT I 3%
e, FrarPEAZN AR, EHLFEEH T
PR 2B [ — 2 o = AR 2 5 5, i B RE
FESERIFERE 1 I M BEE oy (0 29 3 2 Y . AR
t, AR N A RN IR AR (V) {H
h10.039, B MK RA LR AL S IR A
AT Ka {5 R 4.9078/h, BiWZ 2Bt 24
WSS fE 10 min BRI IR BRI RAER, 0.5h J5
HILAE T I AR R I, I ACRE DR 158 B 2 4R PRede A il



53 PHutedE . RT5 P 20 B R B (K BT A T T 1517

W RAFAER, X O Bl — 301 Kel A
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Ko g5 LTk, ZAMEEERE, e A RAR AR
FLATWRCR, TR (0 a5

3.6 EATARE SPF BB E R BRSNS
3.6.1 H ¥ #iEJT SPF MR L& R & AR
MWL R R, SRR SRR ) — 2 1)
RIER o A RSP AE I 8] B, REUE SR A .
DALy b R 4 R M B R 8 25 M, 2E IR, T M,
FENASREAT (2 W Dh g, 0w 2 2 H. H,
BRI B (1 12 4 Mo e 5 BB A0 S0 = 40 1F O
ISR, W b= A i 5 R 4 e e fro s 7 °) . ko
FRARIAG d AR AL ARRRE , AN 5 1R 4 Wk 75
PRAE SR M S 43 B 8, it FLZE AR Y AR 5 9 28 5
TR 3 R 4 I o e P 285125200 224 it 6 R 4 W e e HE IR
5 SRR A RIBERARPR R R, I BN $h R 4 R
FEE R A M AT #ERRY, BTLL, 4 R R 41
BefE fE bR IS, AT 5 DR YAYT RN, i FLds vy LA
75 5y A E AR AR BT,

HHE N 1958 4Lk, B EAARSMASK I7iik 21T T
FIRIPTRBIR TR A B2y, (HEAE SR A R T
TR SR RN Z Mo JRIRUNR s B 254
PN AR A, ARG 93 5 U5 B
AL, ABLESH YR A LA 3R o R, BB P
T 25 AR R, RIS R ISR SA AN IR 1 1
ZPREE, IAARENATT IRRE, Z R R RN
SEPLE BN REE A, RPN RIE T, 45 AT
R, ARSI IR % 7 2 A TR FE R, LR IR
AR
3.6.2 Al FHI SPF R LR ENHR
MAREE 25 Fnf UL Y, 5207 2 Tl AN e AE B it
Y, WIEERIBERGAL, OO ARy R BTG i
AR A2 7 R 2ty 4l o I LAAS 527 vh 2535
S ANy, RS IR A e RE s, W
BRALZ AN i, MR NIREET T, NAMTE.
3.6.3 RUUFEA. FARLUANFEIBEN 1
I, 2 241 B R R W e e F 24 2L 1R s B
FE IS Lo AL, 10 W 25+ 24 e shlms 25 1 & ol
FETRSEAE UL T, AR fis B 40 8 210995 #5575 = L A
W SRR T2 B8 B A R B . XTI B R R
Hh 2 I R R 4 e 38 2 LUK IR 7 Rt 2, il

PR BRI AR BT LURE SRS R, T LA, fn 2R
BRI AL a2y, n] DA R 2
fili bR, s A

4 i

MRS TT R 2GR L ARSI SRR R
HVE T R 2 AR 3 0 2% . bk ke %) SPF 3
RREINRELMIRELN], BBk, BOEMR, P, 5
B R, BIE. SR, BB RCHRE 9 kb 2R
5275 2 BA TG 224y SEACTER GG FRIAEIT I TA)
B SEH LA GBE KE .
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