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[ Abstract | Objective; To evaluate the effect of Chuankezhi injection on mouse model of pneumonia

induced by influenza A (HIN1) FM1 strain. Method: ICR mice were randomly divided into normal group, model

group, tamiflu control group (27.5 mg-kg 'd™') and Chuankezhi injection group (1.5 mL-kg '-d™"). In the
death protection experiment, mice were infected with 2 x half lethal dose (LDy,) of influenza virus FM1. The
Chuankezhi injection was given once a day for 4 days. The number of death animal within 14 days was counted.
The mortality and the death protection rate were calculated. In the treatment experiment, mice were infected with
0.8 x LD, of influenza virus, and the Chuankezhi injection was given once a day for 4 days. On the 5" day after
the infection, the levels of interleukin-8 (IL-8) in lung, prostaglandin E, (PGE,) and vasopressin ( AVP) in
brain were tested by enzyme-linked immunosorbent assay ( ELISA). The viral load of influenza virus in lung was
tested by Real-time PCR. In the pre-treatment experiment, mice were given Chuankezhi injection once a day for 5
days. 1 hour after the last treatment, mice were infected with 0. 8 x LDy, influenza virus. 4 days after the infection,
the lung index, spleen index, thymus index, and viral load in lung tissue were calculated. Result; Compared with
normal group, the IL-8, PGE, content, lung index and viral load in the lung tissue of model group were
significantly increased (P <0.01). Compared with model group, Treatment of Chuankezhi injection could reduce
the rate of deaths. Significantly inhibit the level of IL-8, PGE,, and the viral load of influenza (P <0.05, P <
0.01). Pre-treatment of Chuankezhi injection could significantly increase the thymus index of infected mice (P <
0.01), reduce lung index and the viral load of influenza (P < 0.05). Both administration methods can
significantly reduce the infiltration of inflammatory cells in the bronchial, perivascular and alveolar interstitium and
reduce the exudation of red blood cells in the lumen. Conclusion: Chuankezhi injection could effectively prevent
the mouse model of pneumonia induced by influenza A ( HIN1) virus. The mechanism might be related to the

reduction of inflammation and inhibiting viral replication.
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20080905059 ) 5 ik FF (#f iR B =) fib 75 g 9 , I+ [ %€
IRZER - KA BRA T LS B1162) ;1L-8 FfIK f
PE W BRI 7 (ELISA) 2t 7] &5 (R st B W R A
MRS 7], 45 20170626) ;151 iR R E, (PGE,) ELISA
R & (FE Abcam 8 F] it %5 ab133471) s K5 2 IR
JEZ (AVP) ELISA X7 & (R EAEY THRA
BN )45 CBS-E09272m) ; M W, — W 4 ([
248 AR 25 R AT B2 W, 415 430 F20170824
20170705) ; oK L1, 4r Ye i, A R (b st 4k T
IS4 ok 20180208 ,20150915,20110629 ) 5 #
ARZE Y O (b 5 1 B R B A BR A F S
DHO0001/0405A17) ;One Step SYBR PrimeScript 52 fif
P 1 R A W 4% 2N (Real-time PCR) 371 &,
trizol , i % 5% ik 7 & ( H A Takara 24w, it 5 ¥4
AK3201) ;51 %)% %) % F Primer Premier 5. 0 %k {4 i
FEF AN 53 BT 815190, B B 908 A W A B, T 5]
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Table 1 Primer sequences

B KGR PR K

519 J31(5'-3") o A b

HINI  _[J# GACCAATCCTGTCACCTCTGAC 60 40 103
TiF GGGCATTTGGACAAACGTCTACG

GAPDH | GGTGAAGGTCGGTGTGAACG 55 40 233

T CTCGCTCCTGGAAGATGGTG

1.3 {¥#% Applied Biosystems 7500 %! Real-time
PCR % (ZE & ABI 22 ¥ ) ; TC-96/G/H (b) #4 #f J£
PCR AL (BT M 1 H B A BR A W) ) s HC-3018R A 5
R YR E O AL (CZBP R A2 ) 5 RT-6000 2 fif

FRAC (RN AL 2R fi B 27 0y A FR 2 \) ) s MSCLL. 8
A2 FUA: W4 42 AR (1% 5 Thermo 23 H] ) ; YP/0001 #!
EIE/Ru NS R NS S G ol (3 R o e X N S TN
A]) s AR1140 B 5f 9y JJE &% H F K F (3£ [ Chaus 24
H]) ;TP1020 #4 [{ 3l i /K #L, EG1140H AL 7 85 43 3
HL,DMLB-HC A [ 2 5t 2 BOA A= ¥ ok B (7 =
Leica 73 7)) ; HM355S # 4> { gh ¢ 5 X U1 A AL (8 =
Microm 2% &) ); XL5010 % [ zh Z¢ o HL (1% [
Autostainer A ) ) o
2 FHik
2.1 Reed-Muench 30 % 9% 5 2 B850 7 (LD, )
FERELL 10 5 LA B 8 AW 451k 1 x
10°,1x10°",1 x107>,1 x10°,1 x10*,1 x10°,
1x 107, 1 x 10 ™7 4% 9% 25 W IS0, 45 A~ B 3 2% JH 10
HeME ICR /N B, 95 7 H] DMEM 6 8, i 5 7 3%
P B 5 ,0. 35 pL/ H R 14 d, 8 SR & AN B
A /N A FE T2 %), N H Reed-Muench 75 4t it
S THEH A HINT 00 7 FM1 B 35 19 2 £%
LD, K 1 x10 %7,
2.2 WSE e R R R B K R HINT i sk
B FM1 AR FH AR BRER K6 BERL 0.5 ~ 4 £ LD 1R
[l 0 B ICR /R 80 HL, AN BRI 10 1L,
T S L B ,0. 35 wL/ H o B H WS /DRI AL T
TGO, ELLWEE 15 d, BEHURGIS 15 d N3 oot
T AH A 20 B S I H A e 2 kA B AR e Y
WERE O SE I B R e B SIS AR R 0.8 £
LD, by fie A e ) 4t
2.3 WML SR Kgn 2 1CR N RUR AR BT & BE AL Ay
RIEF AL B R AE AL M PR T AL . g AT
6T BB G R R LA & 8 mL-kg ™' -d ™,
FOR/NERA AR R 1.5 mLekg™ -d™ (M1 T A
I R FH R 24 ) 1 S i 4520, 02 mLe g IR I
Stenzl, sk AR I R A i 150 mg- (60 kg) ', E
Mo RCE R R B R 27.5 mgekg T ed T, %
0.02 mL-g " EH 425, BRIEF 450, HAKA/NR
2 %2 B R IR, LA 0. 8 % LD,, 7 # HINI i B
B (FM1 bR ) W o i S 07 OGN B, B i R
0.35 L/ il % /Iy B 35 Vil e A 0 i
J5 5 d, B BUHS BO R i 2H U A S U R AE
A, b R 3G AR P W IR () BTG BE , O R K i 4E
2 0 9 0 S TR A R OR SRR R T
PR it , SE TR AP S5, 2 20 HUNER, DL LD, dii ik
o8 T VT S SR R R Y R IR 4 2, 1 R/d
24 dRIT A S, A 10 KRR DL 0.8 £
. 45 .
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LD g, 3t S 25 W 0 S e B R Y RIF IR 45 24,1
W/ d, L4 d; PR 45 25 50 06, R4 10 HUNEL, 43
HYRIFWERH L, W/, ESES d, RKG251 h 5, Bk
EHE AN, A& AL LL 0. 8 4% LD, i B 55 1 5 sk
P ICR /M
2.4 A IEE AR
2.4.1 FT-MHEPIRE WMELCEERYLS 14 d N3
R e RV 70 & N /A W 3 = 0 SN A e
iR,
T H = LT 50/ 3 B x 100%
AR % = (R AT % - LR SBT3 ) /i
HBET- % x 100%
2.4.2 ELISA Kzl & i AH OC BHF UM | ik 41 28
e 7P 1 A B AR K HR R BR S BB AT T,
PRI, U 5 mL 5% 10 mL A9 /NEEAR I, FHAL 405
HE10 000 ~ 15 000 r-min " | #FEE L 10% 41
SUATIE W AU 10% 7 3% FH AR TS 85 0 AL
3 000 r'min_l%UD 15 min, Jl| 5 i 20 20 7 IL-8 , fi 2
LN K A i PGE, K AVP [ 7K S, Ho At A5 B8 ™ 4%
Z B & Ul ] 1 AT .
2.4.3  WEMEARAE A FRER /N B B, FH I S A
() 77 3% Ab 8 /0N B, %0 il A | RO | B R, O R T
TSt 48 B8 NG 25 M R 5 T il e H5m R
Jili F5 0 = MR B (o) /PR B (o)
fEFE % = MR (g) /IR (g)
6 B4 50 = M HR I (o) /R Rt ()
il Fs O = (O 2 45 249 i 48 5 — 52 8 4 S 3 it
FeH0) 7 (5 7 20 - 39 i 45 B — IE 4
¥l 5 %) x 100%
2.4.4 Real-time PCR i Jiti 41 2 P A0 X0 75 28 i
FHW WS i 218U, {8 trizol 44 HUIH 41 2L v (1)
&L RNA 36 5% 56380 7] & F 47 306 7% 245 «cDNA, H
HINI1 #1 GAPDH 5| ¥ i#F 47 52 B % 5 2 i 56 G i i
KRN (GIFFN IR 1), AR 20 WL, )25
WRGHEAR2 pL+ 519 18 pL, RN &R 42 C
5 min,95 C 10 s, 3£ 40 MHFEH (95 C 5 5,60 C
30 s),95 C 15 5,60 °C 15 s Ifif . J V45 05 4307
SRMEEA C, {5 . FN BRI 7% i AR X
H T, UL GAPDH fE N 2 %t IR, R 2799 %
IRIRTE AN A
JREEEEIMGI R = R F4 R HE R E - LRARE
BEACEL I H ) /98 4L R A Y
i x 100%
2.4.5 FRARFR-GHL(HE) Ge a0 52 /)N B i 26 4
HIEASA BUNRAT b b 220, FH i )
. 46 -

CBEREENI K, 2 R W R &, A, Ul F,
HE Zu 4 Sl2z W U8 T 170 32 5

2.5 it ab STER R SR HH SPSS 13.0 Fiatf
AR AT ECE AL P A5 S IER A v 25
N E T Z00, T EFRH R, &
RFERM X K ¥, P <0.05 K25 HASH+
=5,

3 #R

3.1 g AJ A T S VROG H RS 9 R B HINT FMI k
FUNRMRER T RIPERH  SE®HAE,
BERIZH/NRRSE TS R 0 2 FH i (P <0.01)  BET- %k
90% ; SBIRIL L, Wi AT ¥R 1 ST A1 BGR HE A/ R
FET W W AR (P <0.05) , 3BT #4505 h 50% ,
30% ;Mg AT 5 41 5 38 JE L/ BRAE T AR 3 R 45 5l
N 44.44% [66.67% (P <0.05) ., W32,

F2 WA ESHR X R RS HINI FMI £k 2% B R Al 2R B
RTERETHRPENF N

Table 2  Effect of Chuankezhi injection on mortality and death
protection rate of mice model of pneumonia induced by influenza

virus HIN1

4151 I TSR FETSE BTSRRI
/mg-kg ' -d~! /n /% /%
EH# - 0 0 -
A - 18 90.00" -
ke 27.5 6 30.00%  66.67%
LAl S RE 2 1 1.59 10 50.00% 44,447

W SEWAHLED P <0.0l; SEBAHKEYP<0.05,”P<
0.01;% FRFE AR mLokg ™ -d " (£ 3,5~7H),

3.2 Wit AT A TR S ROG R O B HINT FMI
BN BT 98 AL 1 3697 4

3.2.1 Wi ATYA SO0 RO 7 HINT FMI Ak 3
i 6 /1N BRI 20 80 b IL-8 5 B BE 5 0E W 41 L
AR /N B AL 2R IL-8 i B T (P <
0.01) ; SHEIAIAL LA, Wiy v 36 1 S A B ik FE 4L/
FUITZH 2 TL-8 & f W FH AR (P <0.01), UL
%3,

3.2.2 g AT YA VR SO U v B HINT FMI B 2
fili 5 /N R 41 2L b PGE, J AVP & & H52m 5IE
HA R AL /N UG 4L 40 PGE, , AVP 55 i
i, Hoh PGE, RIkTHE IR (P <0.01) 5 SR
FLAR Wi AT 3R A G VR AL /DN BRUBG 41 4L PGE, &5 i
FREAR(P<0.01), LK 4,
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£3  BREAESHRX R RS HINI FM1 #3002 /s B A A R
IL-8 £ BHWHM (x+s,n=10)
Table 3  Effect of Chuankezhi injection on IL-8 in lung of mice

infected with influenza virus HIN1(x +s,n =10)

20 57 F&/mg-kg ' -d ! IL-8/ng L~
E% - 50. 34 +10. 63
A - 160. 41 +38.83"
k3E 27.5 80. 26 + 16. 82%
L TCIRTERE 1 BT 1.5% 110. 90 +29. 54%

R4 TRATEES R R R E HINT FM1 #5028/ R T B s o
PGE, % AVP S 2B (x £s5,n=10)
Table 4  Effect of Chuankezhi injection on PGE, and AVP in

hypothalamus of mice infected with influenza virus HINI1 (x + s,

n=10) ng-L~!
ol
415 /mu.l’(':f 41 PGE, AVP
1EH - 157.31 £28.65 73.82+12.80
A - 257.58 +27.68") 77.69 +10.42
ikAE 27.5 245.26 +36.59  78.33 +13.20
Wiy T ¥V S 1.5% 210.17 £22.97% 75.13 +7.07

S EWAHED P <0.05,2 P <0.01; SHAA LEDP<
0.05,” P <0.01; ¥ FR AN mg-kg ™' -d ™",

3.2.3 g ATG VR S WO IO B HINT FMI B 2
fili g /NI AL 2 2k g ) S BI AL Hh A,
Wit 71T 3 Y S VA L B ik A 2 /0N B 2 2 v o 7 4 i B
R (P <0.05,P<0.01), WS,

F5 AR ES R ER S HINL FMI k5% B 5/ R Al B
LRBEHEWHM(n =10)
Table 5 Effect of Chuankezhi injection on viral load in lung tissue

of mice infected with influenza virus HIN1(n =10)

415 bk fpﬁﬁ%ﬁﬁs’: i 2
/mg-kg™'-d"! (%+s) /%
EH - - -
BEAY - 257 284.35 +10 035.50 -
IkFE 27.5 92 836.82 £77 69.82%  63.92
i T 3 7 B Vi 1.5 117 382.17 +9 712.01  54.38

3.3 W YA E SO IR O T HIND FMI B
H/I U 98 A5 T8 114 95T 75 4

3.3.1 g Al R TE S WO RO R HINT FMIL B3
Jili 58 /1N BRUJVE 45 18 B0 K il 48 B ] A B e 5 IE R
LA, BB 2 /) U 45 20 2 0w (P < 0.01) ,
L J 5 0 ARG, L b i R R RO B R R (P <
0.01) ; 55 A B 4 P A, Wi vl 36 3 S 2 R ik S 2 i it
TR FE TR (P <0.01) . LK 6,

R 6 T AAEST R R E HINL FM1 (R 30 28/ R AE SR 5 MU R A48 B B =AM (2 25,0 = 10)

Table 6 Effect of Chuankezhi injection on organ index and lung index inhibition rate of influenza virus HIN1 induced pneumonia(x +s,n =10)

21 5 F &/ mg-kg ™' -d ™! Jiti & %k 2/ % (LR i i 48 5
E# - 0.74 +0. 06 - 0.45 0. 09 0.39 £0. 12
LA - 1.59 +0.25" - 0.44 0. 08 0.16 +0.05"
sEE 27.5 0.93 0. 11% 73.13 0.41 +0. 09 0.27 0. 04%
Wi 7 YA E 5 T 1.5% 1.25 +0.33 29. 47 0.40 +0. 11 0.23 0. 06>

3.3.2 Wi AR TE WO 2R B HINT FM1 k2K
Jili 9 7N BRI AL 800 B B B S e S R A LU,
Wiy AT Y63 S R 2L B ik A 2 /0N U 4 2 v o 2 8 i 2
BH R (P <0.05,P <0.01), W37,

3.4 Wi T IE T S WO e T M A /0N B 4 4 B
R IE 2/ BN E 2 23 i e 45 0 52
e Tl B IE R A S U b R o e R I A S
I B AR R A . BB AT DL S
LA ) b A T 9 R A R PR AR T T, 20 SR
B ER A i v A I N DL AR IS I ) B4 5
P R G 2 M0 352 T 5 B AR o 3R T A AN BB
Ph 25 T Wi 36 T S U /0 U R S U | I A ]
I i 0 1) Jot 45 ] 24 58 P 4 O 9 10 A R A A 7R 2 B i

R 7T BAHE T B X R R S HINI FMI B B BAH &/ R 4A
LFEEHENHM(n=10)
Table 7 Effect of Chuankezhi injection on viral load in lung tissue

of mice infected with influenza virus HIN1(n =10)

4151 7 ﬁﬁﬁiﬁﬁ i %
/mg-kg~'-d! (xxs) /%
EH - - -
LAY - 218 310. 64 +4 634.21 -
K3k 27.5 73 844.38 £2 042.81%  66. 17
Wiy 7] 9 T S 1.5% 100 621. 11 £2 112.58%  53.91

I, B A I Y PN L AR B DD i e e ] B
BTIER . WA 1,
.47 .
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D E F
AL IEH A B BRI 5 C. 3R 7 4k 5206 W m] 3R T SR 4L 5 D. 57 1 5 4
Wi T YA T SR s B R PSR IR AR AL 5 B R 1 SE Rk AR 4
1 WAREHRNFASEMXDMRMAARERSHIEN

(HE, x200)

Fig. 1 Effect of Chuankezhi injection in histopathological

morphology in lung tissue of mice infected with influenza virus HIN1

(HE, x200)

4 itig

FRS HINT 8 75 55 2 4 1 8O 7 AR Il
TG T L TR 2R th 8 R AR A U SO
DRI 2FL 38 4 T K 0y == 90 ik PR T ) S 260 O O 7, U
T B 578 Sk B 1 e v A BRAT) O 0BT 4 4 5
S AN TR JEE g R HINT e 1517 BT AW A 0
9 T B35 R ST 3 A5 A% A T B T 20 4Rk TR [ 2
FAE P G PR RR T T AE T OR BRI TR, 45 R
2 W v R 2 0 7 G ) R RO e
KA BRI IR IT E R, ™ R X 22 4 AR IR
JE TR e LT 25 R A P 2 O
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