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[ Abstract] Objective: To research optimum compatibility components ratio for the anti-influenza virus
effect of different compatibility of Menthae Haplocalycis Herba-Schizonepetae Herba. Method: The 228 SPF

grade ICR rats of half male and half female were randomly divided into 19 groups, with 12 rats in each group. In
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each group, the ratio of flavonoids and volatile oil was determined. ICR rats were anesthetized with ether and
infected with influenza A virus A/PR/8/34 (HIN1) with A 10-fold lethal dose(LD,,)50 wL nasal drip infection.
Than the blank control group was treated with the same amount of normal saline nasal drip control, and the rats
were given the drug by gavage on the day after virus infection, the blank group and model group were given the
same amount of distilled water, and the positive control group were given Oseltamivirphosphate and compound
Jinyinhua granules by gavage, and once a day for 7 days. Different compatibility of volatile oil and flavonoids in
Menthae Haplocalycis Herba and Schizonepetae Herba are applied to rats infected with influenza A/PR8/34
(HIN1) virus to study the pharmacodynamic screening by lung index of influenza-infected mice and
histopathological examination. And antiviral effects as well as the expression of interleukin-6(IL-6), interleukin-
1B(IL-1B), tumor necrosis factor-a (TNF-a) is studied.Result: Lung infection injury was prepared by infecting
mice with influenza A virus A/ pr8/34(HIN1). Lung mass increased at the end of the experiment in the model
group, and lung index was compared with that in the blank group(P<0.01). And the experimental lung weight of
oseltamivirphosphate group, compound Jinyinhua granules group, volatile oil 1-volatile oil 2 group, volatile oil
1 group and volatile oil 2 group were compared with that of the model group (P<0.05). Lung index of
Oseltamivirphosphate group and volatile oil group was compared with that of model group (P<0.01).Lung index
of compound Jinyinhua granules group, volatile oil 1-volatile oil 2 group, volatile oil 2-flavonoids 2 group,
volatile oil 1-volatile oil 2-flavonoids 1 group, volatile oil 1-volatile oil 2-flavonoids 2 group, volatile oil 1-
volatile oil 2-flavonoids 2 group, volatile oil 1-volatile oil 2-flavonoids 2 group and volatile oil 2 group were
compared with the model group (P<0.05). And antiviral effect as well as the expression of IL-6, IL-18, TNF-«
is studied. The expression levels of IL-6, IL-18, TNF-«a in volatile oil 1-flavonoids 1 group, volatile oil 1-
flavonoids 2 group, volatile oil 1-volatile oil 2 group, volatile oil 1-volatile oil 2-flavonoids 1 group, volatile oil
l-volatile oil 2-flavonoids 2 group, volatile oil 2 groups, flavonoids 2 groups were decreased, compared with
the model group (P<0.01). Conclusion: It is found that different combinations have better biological effects and
good antiviral effects. This study explores the synergies compatibility rule and mechanism of action on Menthae
Haplocalycis Herba and Schizonepetae Herba pairs, which will not only develop the theory of Chinese medicine
compatibility but also contribute to laying a foundation for the innovation of the influenza virus drug
development.
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0.05 K2R A gt L.

3 £R

3.0 X R N BRI R R 5 R A
AR H R SO 7 A/PRS/34(HINT ) JE e /)N B il
2l R 7 BRI 252 4 d IR 5462 T AR TR
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Table 1 Effect of different compatibility of Menthae Haplocalycis Herba-Schizonepetae Herba(DMS) on body weights of flu-infected rats
(X+s5,n=12) g
205 il /mg kg WU A 5T 45205 4 dJE AT BT AR =

EH# - 15.43+0.87 19.30+1.01 23.70+0.95
AR - 15.92+0.70 16.86+1.09» 13.42+2.022
kAR 25 15.51+0.94 17.77+1.12 17.37+3.019
5207 4 RAE kL 1x10* 15.46+0.92 15.77+3.43 14.62+3.09

5 22 1-B R 1 0.25+0.25 16.31£0.55 17.95+1.15% 15.87+2.34%
¥ K10 2-HE R 2 0.25+0.25 15.58+1.26 16.17+1.46 14.58+2.96

5 52 i 2- BT 2 0.25+0.25 15.72+0.74 16.26+1.41 14.90+2.92

5 & 2- B 1 0.25+0.25 15.73+0.70 16.22+0.99 14.67+3.25

5 %2 00 145 K 2 0.25+0.25 16.32+0.52 17.80+1.38 14.15+2.03
HER 1-# T 2 0.25+0.25 15.55+1.33 16.37+1.13 14.03+£2.20
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RN - 0 2- 2T 1 -2 T 2 0.125+0.125+0.125+0.125 15.84+0.79 17.35+3.10 16.10+2.41%
57K 1 0.5 15.83+0.86 18.17+1.159 15.67+2.26%
57 %00 2 0.5 15.08+0.88Y 16.77+1.54 14.32+2.85
HE 1 0.5 15.2740.91 17.01£1.51 14.82+3.84
H 2 0.5 15.47+0.66 17.05£1.16 15.02+2.67
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S -3 A0 2 4 HE i 2- B A 1T 2 4 B R
T L5 K i 2- T T 1 20 A &I 1-4F &9 2-BE R 2

R 2 OHW-HIT AR B E A S R R R RN R B R (ks n=12)

Table 2 Effect of DMS on lung index of flu-infected rats(x+s,n=12)

I HE I - i 2-FE T TR 2 4 ¥ A Th 2 4]
Jiiti 4 %% B @ FEAIK (P<0.05,P<0.01). L3 2,

25 Fl ik /mg-kg! YR AR T i /g Jifi J5T 4t /g Jiti 4 %
EH - 23.70+0.96 0.19+0.03 0.08+0.01
IR - 13.4242.02% 0.230.04" 0.18+0.042
ikFE 25 17.50+2.81% 0.190.03% 0.11£0.03%
525 4 BRAE TBURL 1x10* 14.90+3.10 0.20£0.02% 0.14+0.04%
P2 52 1-H 0 1 0.25+0.25 15.63+2.09%) 0.21+0.03 0.14+0.03%
5 52 3 2- T 2 0.25+0.25 14.58+2.96 0.21+0.04 0.15+0.05
5 52 i 2- BT 2 0.25+0.25 14.90+2.92 0.23+0.04 0.16+0.04
5 %2 3 2- B 1 0.25+0.25 14.7143.59 0.21+0.03 0.15+0.04
50 145 A 2 0.25+0.25 14.18+2.13 0.19£0.06% 0.13+0.05¥
R 1- B 2 0.25+0.25 14.27+2.35 0.21+0.04 0.15+0.04
500 1- B 1- B0 2 0.25+0.125+0.125 13.3942.53 0.20:£0.04 0.15+0.05
¥ 10 2- BT 13 i 2 0.25+0.125+0.125 14.76+3.14 0.19+0.05 0.13+0.04%
PRI 1=K Il 2- i 1 0.125+0.125+0.25 15.57+3.04 0.20+0.05 0.13+0.03%
YRR - K 2- 2 1 2 0.125+0.125+0.25 15.87+2.88%) 0.20+0.08 0.13+0.04%
5 52 0 V-4 i 2K T 1 -2 2 0.125+0.125+0.125+0.125 15.95+2.03% 0.19:£0.06 0.12+0.05%
7% 1 0.5 15.80+2.34 0.18+0.05% 0.11£0.02%
R M2 0.5 14.45+3.11 0.19+0.03% 0.13+0.03¥
T 1 0.5 14.82+3 .48 0.20+0.07 0.13+0.05
HE 2 0.5 15.00+22.67 0.20+0.06 0.14+0.05

3.3 Ui R e /N B ZH U B R RS e IR R
HSPIMARE RIERES . XTERENLE I
Yy, B b e JC AR PR SR BE I v |, A8 e e G J] T 4 21
JC & 40 M 5 1 it 3 ] gl oA 8 VB, DI 5 440 i 32 3, i
HWHE N ICE 1o 2 Bl B 1) P it 2 o B4 K
T8 o3 i 2 UK B b R SO MR B R VR E
HRE SR I g8 B R I 8 B ) R A g . B AR
RN SRE LR AN AR RS IR A L IR L A
M K RAEB W o AR SRR RE e HLJE [ Al 2 2R
SEA NI AT 2 4 g b VR 4R IR T L9k T 20 i A
I 240 iR 9590, 0 o A il S o S X FRLE
G i 9 e A PR H N LA 5K TR B 2 A A
S L 3 S AR IR, oy Sl My A A i o R SE
L A2 A A i R A T A R A i 2 U A DL
JESCAUE LR B R RS RE MR B B
HAE OB ZH A5 R M 1- BT - 2 2H 0 A S A
R R HE W TR AL i 4 AU 78 LU - v B SR
Fe FCJR Bl 98 o SRR il 98 0 2 o 48 S -4 K3 2
L AL A AL A B R TR A il 28 S0 A DL AR -
. 14 .

o R SR ML R SRR L B
1-BE R 2 20 % il 1- B 1- B 2 2 5 B 2 1
A9 A8 A s A R R CSE N I J i 4 290 AR LA
BRoth R MR R LR E . B
R 2- BT 1B 2 2 HE R 1-F KT 2- B 1
A A M - I 28 2 41 i 1-4E & 2-
R L-BEER 2 0 BE M L 4L A K 2 41 HEER 1
ZH TR 2 ZH LA b8 2H X oA i AR A A R B N A%
FRLRLZ il 20 200 78 DA T - rp B S RS LR R R
FEREMR R FE ., GEAH LK, KFEH R
1R AT 2 A FE T LA T 2 A B AR 40
PO W F BRI (P<0.01) ; HRIAYZ LU 8, #5 J l 1- 8
Fi 14 H% %2 3 2- B 1B 2 4 B R 1-45 &
2-WEIN 1A HE R - KT 2- B 2 A HE R T 1-
P 30 2- B TR -0 R 2 21 EE R 1 4 L HE T 2 4 EE
5V 53 B B BRI (P<0.05) . W3, 1,

3.4 % H 7RI o i R e /N BRU 2 4 IL-6, IL-18,
TNF-a 5 MM IE 5 24l 41 20 1L-6 5 8 55 FH
P (+)F3A , IL-18, TNF-a 2 80 B (-) ik ; A
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x3 HE-FFTFARMGMRESS N REERDRMFEAAFHH
Mg (X+s,n=12)
Table 3 Effect of DMS on lung histological of flu-infected rats

(Xx+s5,n=12)

EEg] # 4 /mg- kg PEA 15
S| - 0.4+0.55
i) - 2.6+0.55
ik3E 25 0.8+0.452
SLT7 4 BRAL TURL 1x10* 1.84+0.84
P 1- B 1 0.25+0.25 1.6+0.55"
2 3 2- B 2 0.25+0.25 2.0+0.71
PE 0 1-HE i 2 0.25+0.25 2.0+0.71
P K1 2- B 1 0.25+0.25 2.0+1.00
PR 145 K 2 0.25+0.25 1.440.552
HEER 185 i 2 0.25+0.25 2.240.45
PRI 1- B0 1-20 7 2 0.25+0.125+0.125 2.0+0.71
8 U0 2- BT 1357 2 0.25+0.125+0.125 1.8+0.45"
PR 1= 3l 2- B0 1 0.125+0.125+0.25 1.6£0.55"
PR 145 3 2- 2 T 2 0.125+0.125+0.25 1.2+0.84"

Y5 %20 1-9F 00 2-# T 0.125+0.125+0.125+0.125  1.6+0.55"
1-H [ 2

R 0.5 1.2£0.45%
RN 2 0.5 1.0+0.712
T 1 0.5 1.6+0.55"
T 2 0.5 1.6+0.55"

ZH 1L-6, IL-1B 52 B3 PH M (+HE ) , TNF-o 52 3058 P 1
()5 B HE A 5 & 1-55 0 14 45 Kl 2-3%
M 2 20 (FE UM 1- B 2 20 HE U 2- Bl 1 A R
- 2 AL AR K - R - 2 2 R
2- T - 2 41 A K 14 R 2- B 1 4] A
KM 241 ETR 2 4 IL-6 RIS PH M (+) Rk Z
S ARAC ORI A BT 1 2 21 R 145 & 2-
WO 2 21 HE R -5 K 2- W - 2 4 R
MOUAL CEER 14l IL-6 B (H ) EIA . WA 2,
RARGL HE & 1-H A 1 PR - RN 2 4
A 1-BE A - B 2 41 A K 2- B 1B 2 A
P M 135 % 0 2- BB 1 40 1F & 195 K 2- 1
i 2 20 A% 52 3 145 K il 2- 3 R 1-3 R 2 41 9
VA HE 2200 2 41 CEET 12 R 2 4 4 20 B TR
B IL-18 52 B8 FHE (+) 3K 5 48 S il 2- 35 I 2
ZH PR 1-SER 2 4 AR T 2- BT 12 R 1-3
M 2 20 IL-1B8 B FHE (H) &Rk WK 3. ik3E4
ili 2 21 TNF-a 52 BLBA 1 (-) 323K, &2 75 4 B 46 BOkL
ZH TNF-o 52 90 BHPE (+) 3R 36 #8 &h 1-2 i 1 20 4%

M 2-E A 2 4 HE R 1B 2 A R i 2- 1
VL 5 -4 0 2 41 BT 1- 85 R 2 4 4% K
18 1-95 B 2 41 35 A3 2- B B 1-BE R 2 41 E K
L I 2- B 1 2R HE I -4 i 2- 8 T 2
A HE N V-5 3 2-FE R 1 2 41 & 14
FERIM 2 2 VTR 14 B 2 4 TNF-o 52 2055 PH 1
(H)Fik, WE 4, 5IEH A HE BRI /N IL-
6,1L-1B8, TNF-a % ik 2 3% T+ (P<0.01) ; S5 A 2]
P, ik A4 VB2 5 A AR AR UKL ZH H5 R T 1- SR 1
YRS - 2 21 A 13 R 2 41 A A
V=45 0 2- B B 120 4 il 1-4 il 2- B 2 20
PR R 2 21 E I 2 21 X 7R g ek B R g /N BRI -
6,1L-18, TNF-a # ik 8 & T B (P<0.01) ; ¥ & i 2-
B 12 L 1B 2 A i 2- B I 1 2
A HE I -5 R 2- TR - 2 4 B R 14
PR UM 1- V8 T 1- 3 2 2 R 2- 9 I 2 2
1 25 %65 HY A 3t Jgopy 75 R e /N BUIL-1 8, TNF-a 3635 ik
F TR (P<0.01)., W4,
4 itit

AT FIIR) I 24 02 i DR R o 24, PR 24 4 4
(49 77 300 A SR Aar BT, A I AR A 2% A R 1 B
B, IR RPGEAE AT IR AR Ry 28 B 24 0 A e s
AL ST, —HIFHES RIS T B0k
IRIFRL . HIIF i, R M RE R Z 5. R
FITT=E U I AL 53 5 A T R AR . A T
A I, SR AL S K, AN e RLFE KUY T
e FRAUE, B A5E . 4o ) B K 2 IR S sk s
H(EHE) B, EETHYWHMLRE L. Fih kK&
Wit TE ] 245 35 55 07 T E 9T, R 20 22 B8 T IR IR
FRIE FLAl, IR0 80 RRE R 25 X IR T 6 e
WX 24 22 K220 B2 75 ) 7K 22 R 24 6 2 (1 2k b b A
TN TR R BE AR TS, BRSO B 2 R B
WL, B E TR W ST BIR A B A E
LR AT B Sl RVLZG X & &
BEZERT R AT D0 T R O 2 0 A AR B R 4
25 A R ek M H o

1 T3 AR SCHR H, DA HEARR 300 97 25 X5 Sy Al 1) 45 A
D5 R 3Z FH IR 45 R $AGUE R AIE , 5 24 B AR AH 260
B A5, I PR YT 3508 U0, PR 24 A 25 AR N 19 3 R0
AT il 50 238 100 A A AR BAR B I R S Bk
Hh LAY far 380 5 24 %5 Sk 8 4l AR A b 245 52 )y a8 b R 2
W T, WE B A7 RURL JERCE T A EURL AR
B LA T It S8 I 1 T XA I A A L 2
A ARG B I RIT AL, BRI PRAE IR 22 i , 400 s A2 o

. 15 .
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ATEHR 4L BB AL C Ak TR4L ;DL B 5 & WAL WORLAL s B 42 0 1350 1 20 5 F. 9 00 2-3% 1 2 201 5 G #1398 ) 2 401 s 1L 4 il 2- 9 7 1 40
LAE R0 V-9 00 2 41 5 1. 3 1- 250 2 2413 K. ¥ T 1- B -2/ 2 200 L. 4% &3 2- B0 135 2 200 s ML T -4 2% T 2- 3 i 1 41 N5 &
1450200 2- B0 2 20 5 O 45 6 i 145 J it 2- BT 1- B 2 20 5 PFE ik 1 2 5 Q4 R il 2 4L s R 1 45 S. B T 2 4L (] 2~4 [])

B 1 T3 T R B B 4H 43 %o i S R S /0N R B 4H 4R 9 BB S R M (HE , x400)

Fig. 1 Effect of DMS on lung histopathology of flu-infected rats(HE, x400)

SCHR 5 I PR AIF 5T TE 52 3 far A AL 55 A 45 % P
Gy 0 H A R AR R By, R AR B R LB
Pl 56 22 0 B S ) 43 BN Sk SR WA R TR B
I8 T 0 2 R M AT IR T P A R 5
T AT T — 2 P R A W R KAE AT
A il b 2 AR i SR L /)N BRI 4 20 B B R
R P o B AR R AL S R s e /N BT
K (IFN-a,IFN-B) , IL-2 /K, §ill il IL-6 , TNF-a 43 i
A, R TR K B, T B ) 6 A
TR £ A/PR/8/34(HINT) YL /N AL T- R B A 1
EMRIPAER . SRR IL-6 & —Fh i fk A
TLOEEAMERERNM TS5 20 RN & A A
o TNF-a,IL-185& P A2 R AN 7. TNF-aZ
B A A G 98 B R A SR, E 9 BERR AR TR AT
B 2 AR F 9 M RONE Y R A R R R il U e B L
AR il K ) TNF-a, TNF-a 7K - J2 5 e fi 350 g e
KR A8 P A B A AR AR o TL-18J2 32 2 il PR skt s g
P& AT TL-18 7 i ¥ 4 1k 2 9 B 09 22 1 A

.16 -

LB S 500 8 58 Vg 1 & AR L I R B DL
KT B e I Sk 0 W it 8 43 A R . AT RO BA
B U0 (4 0 oS BE AR L FLAE 2% 9 5 8 T 2 B 40
THEART IR T 245 0 R HE BT U R 7 VR R R 3 A AU
g7 o PRIAS S8 S T B R A IR T B I oS B AR
FRZG30 A 43 AR DG 2, 38 el X6 7 4 & dih 3 fr 9%
B R S 44 A wh IR ST B IR A R C AR AL A R R
JEO # A/PRS/34(HINT ) JE G /N B0l gk Y 451 47 5%
T ) 5 M), %ok J R g /) B o 2L 2 4 A R A A AR
HEATER S VR AT, TR OE o g A Ak ik, LR AT R O
AN [a] i 41 43 X6k P 3 J s i JB Y/ BLUIL-6, IL-
18, TNF-a 35 (5% ), ) W] 2 W 245 1) 32 28 1 o0 #5 K
T 5 B e R AR X B R AR 3 a2 R e B
P RIS AR AR . ACBIE 5 2 B, T Aar 3R I 24 %6 AN )
B fFL 20 43 v, DA 467 45 & I 900 JF 45 & T 3R T 9 R
A AT R TR T R R AL R T 2 A AT
PRI G0 I B B RO A o e R] D a7 -5
I 25 % W 2 e AT A 9T R0, HL IR 24 0 3 A 5
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B2 HE-AFAEEMEAS RS ERR SRR AR IL-6 KX B M (4, <400)
Fig.2 Effect of DMS on levels of IL-6 in lung tissue of flu-infected rats(IHC, x400)

B 3 -3 3T AR B A 4 3 R B i R R B R R /N R E R IL-18 RIE BRI (s 2H Ak L x400)
Fig.3 Effect of DMS on levels of IL-18 in lung tissue of flu-infected rats(IHC, x400)
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v)ﬁ:i.u ’.JT &‘;" ’;

v €
BN AT S

Tt S

Bl 4 - TT 7R B B 4 46 53 Xt B B RS B R S/ R 4H R TNF-a 3155 B9 #20m (S 2 414k, x400)
Fig. 4 Effect of DMS on levels of TNF-« in lung tissue of flu-infected rats(IHCx400)

R4 HEA-HIITAE AL E A A S X BGR BRSSP /NR AR IL-6,IL-16, TNF-a R 3& B 01 (X+s,n=3)
Table 4 Effect of DMS on levels of IL-6,1L-18 and TNF-a in lung tissue of flu-infected rats(x+s,n=3)

4150 ik /mg - kg! IL-6 IL-18 TNF-a

EH - 45.47+2.44 47.54%7.65 33.16+4.96
e - 100.20+7.59? 117.29+11.27% 83.52+4.95%
KAk 25 71.69+6.21% 52.65+3.28% 41.68+4.40%
575 4 BRAE UL 1x10* 83.80+5.87% 63.94+1.26" 38.1242.86%
FE I 1-HE R 1 0.25+0.25 74.81£9.10 86.93+4.03% 42.75+14.119
P 2- B 2 0.25+0.25 90.84+10.14 85.07+6.38% 49.30+9.499
P 1- B 2 0.25+0.25 78.67£10.06% 84.86+6.79% 45.38+10.62%
PR 2- B 1 0.25+0.25 79.56+12.24% 79.87+0.87% 44.90+8.14%
P -4 220 2 0.25+0.25 67.79+15.05% 64.70+12.029 49.96+13.91%
B - 2 0.25+0.25 76.77£17.60% 87.01+3.84% 51.76+6.32%
PR 1-BEAR 1-20 1 2 0.25+0.125+0.125 95.25+10.05 89.27+2.67% 34.52+10.25%
U0 2- BT 1 -3 T 2 0.25+0.125+0.125 78.98+13.20% 75.07£11.819 38.41+8.88%
PR 1= 2- R 1 0.125+0.125+0.25 57.90+9.42% 64.99+4.91% 37.20+4.97%
PR 1= % il 2- B 2 0.125+0.125+0.25 66.99+7.53% 69.41+8.69% 62.03+6.65%
PR 1= % il 2- 8 T 1- 8 il 2 0.125+0.125+0.125+0.125 80.02+14.75% 77.80+7.84% 39.15+8.48%
R 0.5 91.33+2.67% 60.03+10.58% 63.68+9.94
R 2 0.5 68.12+8.48% 67.69+3.78% 43.25+7.009
HE i 1 0.5 93.02+6.85 77.21£7.199 40.42+11.119
H 2 0.5 76.38+10.93% 68.47+3.319 34.35+11.41%
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