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In vivo anti-avian influenza virus activity of Qingkailing and Shuanghuanglian Orals
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Abstract: Objective To evaluate the activity of Qingkailing and Shuanghuanglian Orals against avian influenza virus in vivo, and
investigate the effect of the two Chinese medicinal formulas on immunologic function of infected mice. Methods The BALB/c
mouse model with viral pneumonia by avian influenza HIN2 virus was adopted. Protective effects of Qingkailing and
Shuanghuanglian Orals against HON2 virus in mice were investigated based on the lung index inhibitory rate, life-protection rate, and
virus titer in lungs. Furthermore, the immunologic functions of the two Chinese medicinal formulas on infected mice were investigated
based on the spleen index, the thymus index, and the percentage of T cell subgroups (CD4/CD8"). Results Qingkailing Oral, as well
as Shuanghuanglian Oral, significantly inhibited the lung consolidation, improved the survival rate, and reduced the virus titer on mice
infected with HON2 virus. The lung index inhibitory rates were 34.1% and 26.3%, and the life-protection rates were 70.0% and 60.0%,
respectively. Whereas, life-protection rate of the viral control group was 30.0%. Qingkailing and Shuanghuanglian Orals significantly
exhibited the prevention against atrophy of spleen and thymus of mice caused by viral infection, and improved the percentage of
CD4'/CD8" T cells in spleen of infected mice. Conclusion Qingkailing and Shuanghuanglian Orals have ideal efficacy against
influenza virus in vivo. Inhibition on viral multiplication and adjustment for deviant immunologic function of infected mice are verified
as the mechanism of action of the two Chinese medicinal formulae against influenza virus.
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Table 1 Inhibition of Qingkailing and Shuanghuanglian Orals
on pneumonia index of mice infected by HIN2

virus (x+s,n=6)

il 7 & 4aEUY% R EENHIZ /%

X B - 0.7140.06 —
93 FEXT R — 1.79+£0.22°%* —
MEFHR 100 mgkg d' 0.93+0.027 48.0
WHITR 56 mLkg’d' 1.30£0.06" 273

28 mLkgd? 1.1840.17" 34.1

14 mLkg'\d' 1.4240.08 20.8
MEE 56 mLkg'd' 1.39+0.24 22.3

28 mL'kg'-d™! 1.3240.18" 26.3

14 mL-kg'-d" 1.6240.15 9.5

Ex A 2°°P<0.001
HRitdlig: "P<0.05 “P<0.01

AAN

P<0.001 vs control group
*P<0.05 P<0.01 vs virus group
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)Y 50 7.50 7.2 do AU 28 mL/(kg-d) %
G e/ A B A B R ER], A fRe 0
60.0% (P<<0.05), /DECFIIAAREITAY 7.8 d; XL
WOIE 56 14 mL/(kg-d) HIZEMRYT R 5510 50.0%-
30.0%, /DNECEFIAAER T 20000 7.3, 6.1 do TEIT
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Table 2 Protection of Qingkailing and Shuanghuanglian Orals
on mice infected by HIN2 virus
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Joa R - 3/10 7.0 2.28%
FEHHE 100 mgkgd? 10107 >21.0 528"
IR 56 mL-kg-d" 4/10 75 4.05"
28mLkg’d! 7107 103 4.67"
14mLkg'-d"  4/10 72 3.70
X 56 mL-kg-d”" 5/10 73 3.77
28mLkg-d!  6/10° 7.8 6.98"
14mLkg'-d"  3/10 6.1 3.80
XAt “P<0.01
RSl "P<0.05 "P<0.01 T7P<0.001

“2P<0.001 vs control group
P<0.05 "P<0.01
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W 2> %A 10™°° EIDsy/mL (P<<0.01) F1 10*7
EIDsy/mL (P<<0.05), WA T B¢ 4L (109 B 3% &

=3

" P<0.001 vs virus group
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IR 34 R A Ti) 5 40 ) 5 4 3 300 S UM
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JL A B Sk 5
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IR b R A B, AR AT LA R AR s O,
BT WREANf . A PR AR NK 4 i oK S48 55 I
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Table 3 Inhibition of Qingkailing and Shuanghuanglian Orals on virus titer in lungs of mice infected

by HIN2 virus (x+s,n=6)

Ul - o4 BT TR0 B
1d 3d 5d 7d 10d

pagict — 0.0020.00 0.0040.00 0.0040.00 0.0040.00 0.0040.00
I RN - 3.54+0.16°"" 4254023 6.10+£047°""  3.13+0.34°""  2.14+0.12"""
FIETH 100 mgkgd!  1.50£0.23" 2.3540.34" 0.5040.06"" 0.0020.00""  0.00£0.00"
HIFR 28 mLkgd!  1.50+£0.43" 3.10%£0.14" 2.7540.12" 1.75+0.17 0.00£0.00""
W& 28 mLkg'-d! 2754021 3.50+0.09 3.754+0.46" 2.75+0.13 0.5040.34""
Ex 4t 24P<<0.001; 54t "P<0.05 TP<0.01 "P<0.001

AAN

P<0.001 vs control group; "P<0.05 ~"P<0.01

**P<0.001 vs virus group
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Table 4 Effects of Qingkailing and Shuanghuanglian Orals on immune organs and T cell subgroups of mice
infected by HIN2 virus (x+s,n=6)

u 5 Pl JHRFEE% R £ % JEIE CD47/CDS*
(mL-kg-d™") 3d 6d 3d 6d 3d 6d

i e - 03120.01 0484003 0312001 043+£0.04  1.60+0.02 2.61%0.16
I B - 0.36+0.03" 0.324+0.09"" 0.274+0.04  0.19£0.03""" 1.41+0.32" 0.98+0.32°""
P BEHIE IR 28 0372£0.03 0474003 034%0.17  040£0.04" 1.90+0.13" 2.6220.60""
HITR 28 0344002  043£0.03" 0.30+0.02 04140057 1.60+0.12 2.67+1.03"
P B+ X IE 28 0372£0.06 0.36+0.04" 029+0.07 035+£0.04" 1.61+021 2.6620.03"
WHIE 28 0.3340.02  0.49+0.03" 0.284+0.03 0.40+0.06" 1.59+0.09 2.29+0.86"
Exf 4t “P<0.05 “°P<0.01 “*°P<0.001; Sii4litk#: "P<0.05 TP<0.01 "P<0.001
“P<0.05 ““P<0.01 “““P<0.001 vs control group; "P<0.05 ““P<0.01 ““"P<0.001 vs virus group
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