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Anti-influenza virus and antibacterial effects of Xiaoer Resuqing syrup
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[ Abstract]  Objective To test the antiviral and antibacterial effects of Xiaoer Resuqing syrup. Methods The
cell culture method was used to calculate the half-inhibition rate of Xiaoer Resuqing syrup against the virus, and the animal
model of pneumonia was established to calculate the effect of Xiaoer Resuqing syrup on the lung index and lung inhibition
rate of pneumonia mice. Twofold dilutions of syrup were analyzed in vitro in terms of the minimal inhibitory concentration
and cumulative inhibitory rate on Escherichia coli, Staphylococcus aureus, Pseudomonas aeruginosa, Klebsiella pneumoniae ,
Beta-hemolytic Sireptococcus, and Staphylococcus epidermidis. To test the effect of Xiaoer Resuqing on mortality of mice
infected with Staphylococcus aureus in vivo. Results In vitro antiviral experiments showed that Xiaoer Resuqing syrup
completely inhibited cytopathic effects induced by influenza virus and respiratory syncytial virus when diluted 32 times. In
vivo studies also showed that the administration of 20 and 40 ml./kg Xiacer Resuqing syrup to influenza virus-infected mice

had significant effects on lung injury (P < 0.05). An in vitro antibacterial experiment showed that twofold dilution of
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Xiaoer Resuqing syrup reduced the numbers of six bacteria by more than 90% . In mice infected by Staphylococcus aureus

and administered the syrup at 40 ml/kg, mortality was completely avoided. Conclusions

The antipyretic and

antibacterial result of Xiaoer Resuqing syrup showed that this syrup has certain antiviral and bacteriostatic effects both in

vitro and in vivo.

[ Keywords]

AU I IR T U e R A R P L R K
FIBET 1 3 B2 SRR 22— ik e I I T g
LR AR 90% 29 R i 7 , 200 TR Ik e Ay o 7 S g
S U R SR B A G 0N 10% ik RE R
LA R T | WP E B LA B (respiratory syncy-
tial virus, RSV) FUIRE R4 Y . 4B e 2040
55 it SR I A T i A R TR A K AT R i R A
PRAFST S RSV I B 4 UE B 2 S B0akk Lp
W B SR i FEE R R, RSV 9 438 R JL3E T PR
TH R ) 3 B IR A 02 5 A TR P R AR R 4
BRI AR 0 /N LG T B B A T
PR TR TS AR AT AL I R A5 2 B /I
JU R I AR 0 T L b W G R B U
FEARL o AR 2t T P R R e T R U S
AT R0 R A i R B 5256 UE W AR SC 4k ik x
/N L ARGV B SR 0 B e Bt A T R AT SE R
5T, AR YT T WP I Rk g B IR S0 Sy O
SRyl PR IR 7 2 e WP g R g £ IR g — 25 Y S R
Wi .

1 #8FnrE

1.1 S8

SPF 2% ICR /MR 442 H 3 JE#E fKH 9 ~ 11 g,
PURTELE /N 134 H, BUiEsc g /N 308 H, el
252 S0 S W R RO 24 R R 2 e SE e sh i oh
DR SCXK (75 )2013-0001 7, 78 75 bR oK 2 Ll B2
2EBeR IR AR W) OB SE AT SE 5 [ SYXK (7)) 2013-
0005 |, FE L H A 9E-5 2015-11-10,
1.2 4HRE fREREM

‘B F0UEE ZH MY ( Helen Lane ,Hela) AT MEGE S
JfL 5 1Y B %, R E Al I8 ( MDCKeanine kidney
cell, MDCK) T i /8 5 455 9% , A L 00 B AR 17,
FH R B 7 FMO T RO TR F T T, P
G ML EE ATCC FRUERE (RSV, Long #%) i)™ M I
W 5 I A5 S I DR 43 B Mk . K IR A 1A, 42
ORI AR T, i S M B T, R B A A KA, A
VA LT B K T I 58 v B AT T R R R
TR A W R BR TR, BN AR S ARAT

Xiaoer Resuqing syrup; antivirus; antibacterial; pneumonia

1.3 FERFEMNE

IN LG T B (5. 219980095 ) | BB R IT
TR B A A BR S w5 BB R (S
20150101 ) , 5t M FE 45 il 245 A BR A &5 35 9F (At
SH0047) , B H L FE/RZE R - F A RA A 5
2RV (5815004 ) |, B PR 25 A BRA 7

DMEM }5 5536 (4165 . 8116489, £ [H Gibeo) ; &
A3 (5 : 1619279, K [FH Gibeo ) 5 A 1 (1
+5:20170912, LI R 3EE) ; LBk (HE45.20160118,
LA T ) s AR K (HE5 . E17042911, 1L AR 4E
B2 .

CKX41 75 'E AH 22 W65 ( H 48 OLYMPUS) ;
MQX 200 B ALAR T i A5 1X ( €[ BioTek instru-
ment ) ; Heraeus BB15 7 — 40 Akt 41 i 355 77 46 ( 36 [
Thermo Scientific)

1.4 LWHZE
1.4.1 gt

(1) BFRBUNRRE IR R KR A
FIATERTA il S AR TR 3R K AT BR TR

(2)4% BFRRFE 370k B R R SR BN A 4%
LR, R TR SR AN T

(3) M BEAREEFR 3L . B IR BUAR 5 37 S s 1k
29 55°C W A E 4, IR Y, 85 3% £ R i v B
BRI,

(4)MH W7 MH 5 s 35772 5. 259 B /NI
¢ ¥ ( minimum inhibitory concentration, MIC ) A9
W 5E
1.4.2 2590 B S0 AL A5/ FH ) 52

FM1 F1 RSV FiB A 101,10 72,10 7*710 A
FRRERE , 43 B« MDCK F1 Hela 20 Jid , -5 41 Jf X
B 15 50% 20 MR Y i (tissue culture infective
dose, TCIDy,) o /NILIAGHIE IR B 1R 0 HE IR ik
FEBEM 1,353 1000 o/ L I JC ML 38 15 37 3L X} 259
SRR IEAT 2 516 LU RR AR 9 Nk % 8 ANE AL, 4 5l
JnF Hela F1 MDCK HJZ 40 - | I35 41 B % B, 96
FLARKE SR 72 h, B AL MEME I (3-(4,5-dimethyl-2-th-
iazolyl ) 2, 5-diphenyl-2-H-tetrazolium bromide, thia-
zolyl blue tetrazolium bromide , MTT)100 pL,J% & 4 h

[y
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AL — B 3L S BN ( dimethyl sulfoxide, DMSO )
150 pLiE% 2 min BEFRY 570 nm K, 31585 kTG
FEVYK E (maximum non-toxic concentration, TC,) ,50%
4} B W B (median toxic concentration, TC, ) .
FM1 1 RSV DL 100TCID,, ="' Y £ 2 if 40 i,
37°C,5% CO, HMHEIEFEAAMIN 2 h, T EEI, A
25 25 R R TC B MR 2 ARG U 24 ) fe R TR 5 2 A%
3B LA BN UR AL 200 wL, 32 8 AN AL, [AlH
PR R 24 | 4t B Xk B 9o 5 X ORI 25 11 6 iR
W, HEFES5 d, WA I 22 1E H (ceytopathic effect,
CPE) Jfig 5%, iF 254 %) FM1 F RSV R % 1) 41
F il ¥ BE (the half maximal inhibitory concentration,
1C,,) , HITHIRITHE 2L (therapeutic index, TI = TC,,/
ICSO) o

1.4.3  Z5%)%) FM1 3 8o 75 BO/N BRI R 1936 97
e

/NELSO L BERLP- 3550 10 S 21, Tk TR I
TSR 107,10 72 ~ 10 7> AN [ H  JBE 1) U s 75
# 0.1 mL, W% 14 d, T3 FE A B EOE R (me-
dian lethal dose, LDy, ), /MR 84 HBEHLA N 7 4,
BHH 12 A ERH WEHRERY KFEH
0.0364 g/kg JE&'H 1EZBEIK 4 10 mL/kg Fl/N LK
R (40 mL/kg) (20 mL/kg) (K (10 mL/
k) M4, YT 1 d 2525, SEERREE T T 55 2%
e FM1 SLDg, "7 — 3k L4525 7 d IR SR AL Al
TE T HRZE R AR AR R A BRER K . LSS5 6 K
it ) BT R L, i i SR i i ) 5 A
2H BT 3 e B A0 B IRS IIRK , A S E R, U0
(JEEE S wmol/L) , 73 AAE -4 4% {4 ( hematoxylin-e-
osin staining, HE) , Y85 F K2,

Pl = il /7R < 100%

PR RN A = (RG] - 24 i 5 £ 52 5
V- MR E) /YA AL ZH P Y il FE 5L x 100%
1.4.4 259K SN A

NI LA T A I I RRCE L bl i AR vk T R
EHNL,HEBER VAR MH N7 R, X0 E N 64
mg/mL, MH [N 7R = 25 ) 47 A% 388 LU B 5
ANUREE e 2R MBS BR TR MIC Ky R 5 &5
10% ML o K40 R0 T 45 A 18 B30 Al b,
37°CH;FR 24 h Jm, M &, JC I AR BEER KA B AR
36 A2 TG PG A A0 B A B2, A 1.5 % 10°/mL YT
W, A0, 1 mL 3R T25 258 S kb /N LA
TR RS L oI 2Ok FEAR IR :1.,0.5.,0. 25,

0.125.0.0625.0. 0312, F &% V #l i LR BRI Ry
64 32,16 .8 .4 .2 mg/mL; [m] B 35 4 TR F 35 77 5 X)
W, 37°CHE5E 24 h, AT %, To A o A= Kl g v
JIr S 1 e/ N2 e B R kg e/ N B HR JBE (MIIC)
1.4.5 /LI TG BEIRAR 40 T 55 56

T} 7 7 2% I 25 3R SR 4 0 4 BR T 40l
FERD R M BENE AR | ,37°C ,18 h, ARIEA [T
VR B, A AR KRR RS P RR AN PR 1, 7 R B, 43 3o
0.3 x10°CFU/mL.0. 6 x 10°CFU/mL.0. 9 x 10°CFU/
mL. 1.2 x10°CFU/mL, 1.5 x10°CFU/mL, 1.8 x
10°CFU/mL 2. 1 x 10°CFU/mL, /Ml 140 2, BEAL
R 14 4 R 10 BB RIS S TR 0. 2 mL,
HELEMER T d, BEfE/IN AT A0 T 1Y de AR A s vk 5 R
HFE/NEHE B ( minimum lethal dose, MLD) . /N &,
168 HAKTEREHL NI 14 41, F4H 12 B HER
ORI 7 25 3 4 B0 (0 7] BR PR R L S & 7 4,
M2y, 50 /N LA EIE BRI & (40 mL/kg) |
(20 mL/kg) MK (10 mL/kg) 21 ; B 'E 1EZAHE 20 10
ml/kg; TR R V #2133 mg/kg; 1E % BRFIAR Y
HHHTHEMEKHESE ) . 213 d4H25,54 K,
B E 2L, LA A5 A M s 1 B e /N BT B TR B
0.2 mL,4k822525 3 d, 5K 1 Ik, ICRaIsET- 4L,
1.5 HitEHZE

¥ Reed-Muench ¥ 113 50% 20 M & 4L &
(TCIDg, ) BIRYT 85K, 12 Fl SPSS 19. 0 B4 %f 45 41
S BARIAT ST T, 45 B DL R + bR R
/j?(if +s), Bliss BAF B s 2 B w0 ( Median
effencive dose,ED, ) {H, DA P < 0.05 NEHFH B
P

2 FR

2.1 /NLREFBEER IR SR AR TRIPER
FM1 F1 RSV %} MDCK F1 Hela 4 f2f) TCID,, 43
10 7> 5F10 7%, /N LR B G MDCK 241 i
TC, 4 0.0312,TC,, 4 0. 9750, XF Hela ZHififl TC, H
0.0156,TCs,># 0. 1280, ik FEXT MDCK Fil Hela 4 i
[ TC, #1787 0. 1250 g/L, B 1k 0% HE 2 Xt MDCK Al
Hela 4/ TC, ¥4 0. 0156, 43 5E&4% 100TCID,,
FM1 F1 RSV /LI TE R AR B2 0. 0312 X P Fh
SR EE AR S, W B A 0. 0156 {LBEM I RSV, He JiE
0. 0078 XF PR 1 B TC MBI VE . 8% E 1k b
$ 0. 0156 Xf 19 Fir i 2 410 1 B &, 35 9E 0. 1250 ¢/L
ICREM] FML, /N LHAGHE TG BEIEXT FML F RSV 1Y
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1C,, 53319 0. 0128 F1 0. 0068, VA JT7 155043 51 M TI
=76.2 F1 TI =18. 8, R HI/IN LG T WS fE A 250m
il FM1 A1 RSV S 2s/E

2.2 NJLBEBIER T FM1 i BRS8N R 28
EapAG!

FML X/ R 2B EBOE R LDy, 1072, /)
JLFGHE B 57 20 mL/kg F140 mL/kg REPH & [%
fi% FM1 Frsiit & /N BRI F6 5 (P < 0.05) , W3R 1,
TEH 2N BUG il i 25 44 58 3, SRS R R,
PIGTB W, BE A BUFE A LT 20 M, 55 750 4 il oAy [
TR A, Bl e 3G JEL SR 43 I L Rl A, B N TR R
PEYI AR AN 75 W, i 36 ) Bl i A 7S 0l 2
B R AN B 5 e N A RE R TR T B KR Y R
PEYNARL I 1 5 5 B0 41 A0 L, /N LB VE B R 10
mL/kg X il G E A R, WLIET 1,

*1

2.3 FHAHYWIT 6 MUAE MIC,, ,MIC,, & RFRHP
[ES

AN LA R RS 1R ZER ARSI T 6 Fhanpe
PIAARAFRIRIROR, 8 R V B R TEIRSI R4 S Al
HUEETCIISIER e A A PRIER, W2 2,

AN LA W SR SRR B R Sy £ B o M
BRI > £ WA ERE > & & O ABRE > iR 7
FAAE > KIGIRAE > B SR M 5 RE 1w
St SR A 2k fili A8 S H AR B > 4 B0 A 2K
W > H SRR BRI B > KR A T > 2 J A 4G Bk vl
> SIS MPERERK T &R V i BRUNE RN
RHEBRE > LR M PEBEBR A > 4 0 8 4
BRI > i R SO AA T > KGR A > 4 SR 0
LR 3 4,

AN LA HEER /N SRR R s Pl R AT (2 25, % )

Table. 1 Effect of Xiaoer Resuqing syrup on influenza virus-related pneumonia in mice

. " Jiti i A i =
a5 ol St Wi iiiaa
. K Lung index
Group Dose Animal number Lung index o
inhibition rate
K FEXT IR Virus control — 12 1.334 +0.234 —
TE & XTI Normal control 12 0.784 £0.078 —
$%3E Duffy 0. 0364 g/'kg 12 0.757 £0.091 ** 43.300
TR 1L %A Cold cough syrup 10 ml/kg 11 0.937 £0. 181 29.700
40 mL/kg 12 0.847 +0. 107 ** 36. 500
JNLIGETE N Xiaoer Resuqing Syrup 20 mlL/kg 12 0.877 £0. 145 * 34.300
10 mL/kg 11 0.996 = 0. 207 25.300

T SRR AL LA, "P < 0.05, 7P < 0.01,
Note. Compared with the virus control group, “P < 0.05, *P < 0.01.

W (A)IER A (B) R ; (C)ATEL 0. 0364 g/kg; (D) IKE 11

B 20 mL/kg; (G)/NLAIBIHFHEH 10 ml/kg,

WM A1 10 mL/kg; (E) /NLEIBIEHEIK 40 mL/kg; (F) /NLIRIB T

B 1 /N UM BEE 2552 (HE % 200)
Note. ( A) Normal group. ( B) Model group. ( C) Duffy group 0. 0364 g/kg. (D) Cold cough syrup group 10 mL/kg. ( E) Xiaoer Resuqing Syrup 40 mL/
kg. (F) Xiaoer Resuqing Syrup 20 mL/kg. ( G) Xiaoer Resuqing Syrup 10 mL/kg.

Figure.1 Effect of pathological morphology of mice lungs
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Fz2 PGPIXT 6 FhIE IR ST B AR MICs, \MIC,, Kl 55
Table.2 MIC,,and MIC,test results of three different drugs for six clinical isolates
Btk 254 MIC Y& MICs MICy,
Strain Medicine MIC range MICs, MIC,,

. ; . A 0.25 ~1.00 0.50 0.50
gt%;ﬁ_l@%*%ﬂz@ B 0.25 ~1.00 0.25 0.50
taphytococeus aureus C 4 ~32 mg/mL 8 mg/mL 16 mg/mL

PN 7B S| A 0.25 ~0.50 0.50 0.50
Escherichia B 0.25 ~0.50 0.50 0.50
coli C 4 ~32 mg/mL 16 mg/mL 16 mg/mL
A 0.25 ~1 0.50 0.50
S5 P T
AR P B 0.25 ~1 0.50 0.50
Pseudomonas aeruginosa
C Not suppress Not suppress Not suppress
A 0.25~0.5 0.50 0.50

S F AT

‘0 Eﬂif;ﬁ“’mﬁ B 0.25 ~0.5 0.25 0.50
evstetta peumoniae C 4 ~64 mg/mL 32 mg/mL 64 mg/mL

R, A 0.25 ~0.50 0.50 0.50

: AT

S hzfﬁﬁ]% ;kdlil s B 0.25 ~0.50 0.50 0.50
APRYLOCOCCUS cpraermiais C 4 ~16 mg/mL 8 mg/mL 16 mg/mL

A 0.25 ~0.50 0.25 0.50

PRSP Bk T

B tZ;j;(ﬁ;JﬂﬁlHEfL ;klil B 0.25 ~1.00 0.50 0.50

eta hemolylic streplococcus C 4 ~32 mg/mL 16 mg/mL 32 mg/mL

T (A) /NLPGETERI ; (B) B ILZHE; (C) HRHR VH A
Note. (A) Xiaoer Resuqing Syrup. (B) Cold cough syrup. ( C) Penicillin V potassium.

F3/NLHGHT R AR E LR 6 AN A RBUNER (%)
Table.3 Accumulative inhibitory rates of Xiaoer Resuqing syrup and cold cough syrup on six different bacteria
e MIC
3
Strain 0.125 0.250 0. 500 1. 000
A B A B A B A B
GO EERE Staphylococcus aureus 0 0 7.14 76. 10 95.24 92. 86 100. 00 100. 00
K W% # Escherichia coli 0 0 6.25 37.50 100. 00 100. 00 — —
RPN Pseudomonas aeruginosa 0 0 2.00 46. 00 96. 00 80. 00 100. 00 100. 00
Jifi 48 FEEEANT Klebsiella pneumoniae 0 0 6. 00 88.00  100.00  100.00 — —
F BB ERE Staphylococcus epidermidis 0 0 46. 67 6.67 100. 00 100. 00 — —
I M PEEEBR TR Beta hemolytic streptococcus 0 0 57. 40 4. 80 100. 00 61.10 — —
T (A) ANLRERTE R ; (B) B 1R,
Note. (A) Xiaoer Resuqing Syrup. ( B) Cold cough syrup.
Fa HER VX6 A REUNE (%)
Table.4 Accumulative inhibitory rates of penicillin V potassium on six different bacteria
Rk MIC
Strain 2 4 8 16 32 64
A AR T
RO 0 2.38 80. 95 100. 00 — —
Staphylococcus aureus
PN T
FEscherichia coli 0 0 22.92 95. 86 100.00 B
il R B
i H A W 0 0 0 0 0 0
Pseudomonas aeruginosa
T
Hﬁixﬁ QL . 0 2.00 4.00 46. 00 86. 00 100. 00
Klebsiella pneumoniae
;A A R
e j?.lil - 0 46. 67 66. 67 100. 00 — —
Staphylococcus epidermidis
R I MR R
LU I RER 0 3.70 27.80 72.20 100. 00 —

Beta hemolytic streptococcus
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RS /NLIGETE IO T R R URN 5 5 R B o M A BRI N AR ER] (n=12)

Table.5 The protective effects of Xiaoer Resuqing syrup in mice infected with

penicillin-sensitive and penicillin-resistant Staphylococcus aureus

45 bk FETH(% )
Group Dose Death rate
TR R RS T O AR TR 75 7 28 4 B A R BRI
penicillin sensitive Staphylococcus aureus penicillin-resistant Staphylococcus aureus
L e P 10 mL/kg 58.3 50.0
N T
SRR 20 ml/kg 8.3 16.7
Xiaoer Resuqing Syrup
40 ml/kg 0 0
JEE 1EZHEIK Cold cough syrup 10 mL/kg 0 0
HEZ VH A Penicillin V potassium 33 mg/kg 0 66.7
AN %T IR Bacterial control 100.0 100. 0
IE % X} B8 Normal control — 0 —
2.4 NIAERBFERNESEBFERERLEMNR  FRE, /DNIUPGHTE R A RS0 4 B0 4 % R

KIRIP1E A

TIEER R BRI EHE RS HAO
FRFER B /N B MLD 435110 1.2 x 10° CFU/mL
1.5 x 10°CFU/mL, /I JL#GE T B2 40 ml/kg
XoF 7 2 R BRI 7 5 3% 4 € 4 BR R B 1Y
N PR B R, ED, 43 51 0.0989 mlL Al
0.1064 mL, 455835,

3 itig

AN LR TR AR S ] AR AR | B ERAE B
e IRAAA B R B AR FR 2R A R
FIAT, #1XF RSV W 5E 25 %) 1= 2847 RSV e Bk ek H
IR, L 75 i R P 5K, A A 2 4 TRt T L
PSR IR T A7 AR BT AR 3R T T 0, BB A TR0
T8 SR BRIy XE A2 AR 0 2 TER
T YT A A SRS AL 5 PG 25 A0 LRI
PR, Behh ek B UL B F AT 5T A e HERR 40
R Y AT RE AR 52 6 1 I 245 ) /0 L AR TR i
VAR T JRR T Y 2 B B O BE ML RSV AT
MR PTG 3 52907 O 1 2 b5 ol T E 47 P01 R
B, Yok H 1 (R o LA B A RACR

ARSI /I ) LR 3 MR e R I T vk
NECRE 2550 i TEHEBR 25 W) AR B TR 2R AF T
LM 2 ABLR 2y, AP SRR A SRR W/ LR
BESARSPXT FM1 RO 25 | P IE 45 0 25 20
e e R (e I R O ikt O R R A (2
P o AR B 2 T I P I I TR Y T
AR, F2 B P I TE R PR A ] A 5 5 | i 48 2 5
RARE 2 RGO RIS R R /N LR T
B 20 mL/kg F140 mL/kg 24907 A RL A0 AT
SRR TE TR RE M R, 5 R X IR 2 e

PRI A ER T ORI M SRR K R A
B T8 5 A R o A PN T A R A 4
BRI AR5 R LR WSRO ST, T X 4] 2 11 2 1 1Y
MEBCRII BRI THER VIR, HER VAT
RGP XT i 2t A1 S TR 00 P <6 €0 A K
PR AL M PR I 1 £ 2 T, 0T B 5 7 A i
2yt I 25 M e R B A I R ST AR R AR i
4, L T SRR IR DY I PR IR 9 A AR, i A5 A
PPN LR T IO T R U 4
8RR 2 R B 1 7 7 2R T 24 1 < B 00 ] ) K R AR g
ANEREA ARG AR A T, BT 5 U i S g
ER/IN LIRS Bl I AT O 2 A SRR T,
M PR /N L AR T 35 5 3 T B2 40y L P I i JR e 4
BT AR, I X R 254 1 AR, o
SERP IR TEIRGLIRT H AT R AU A WM T
RE Mk B SEAE LR AL ORGSR B

£ LI /N LGS R BAT — € R DU 75
FIPTRARCR , HHDURE BRI T hUwR 35, 1 L%
JER T AR 2 25 B I (3R T . (R HTe T dL
B 2 AL A B0 DA ) S S P 0 2 75 AT OCR:
ANERE A3 BE— A BT IE AR S I RIS

S 3k
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