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WE. B¢ @i %% 4T (Ganlu Xiaodu Micropill, GXM) s 37 &% 9% 7 ( Influenza virus,IV) & Z s £ 4 2 K4 2 AL
#8RiFF 5 B 1 (Retinoicacid — inducible gene I, RIG - 1)/ £ %4k 3% #1412 5 % & ( Mitochondrial antiviral signaling protein,
MAVS) /4 B -F kB (Nuclear factor — kB, NF — kB) i #4498 ¥ HLH] IR R LT A Gk 4E R 6 o FhuEl, FiE H 96 7
BALB/c /) R MLALA A B4 40 KL A 40 (GXM 28, Bk B 3] 4 3 (Oseltamivir) 28, FRIEH 40/ R 4T, 4 82000 Rk 47 IV
RN TS T RSEFDRT Y ERIERM, AN — 4 F & % ( Hematoxylin — eosin staining, HE ) 3L 256
BB T AL T YL K20 2% 4m B 4 B 38 9% 32 7 % ; qPCR kA& ) s R 20 4% J 4% B -F kB p65 ( Nuclear factor
kappa — B p65,NF — kB p65) \MAVS RIG - 1 $L& bt &% A (Lactate dehydrogenase A, LDHA) mRNA % i # . ; Western
blot & 52 )~ R A 2828  MAVS NF - kB RIG - 1 & & 4% ; B 5% % 9% R X 35 ( Enzyme linked immunosorbent assay,
ELISA) #a] s &, do 7% F & 2 i A% — 6 (Interleukin - 6,1L - 6) \LDH. F 3t % B (Interferon — B,IFN - B) . & & faA~% - 10
(Interleukin - 10,IL - 10) &%, #£R S5 EFAMIL, IV &S, NRMEEMHERTE, FERE SR MR ERL LM
o0 PR A AE 4R AR A MR L S A T B tm AL R A B R, B B AR SN B RIB R, T ST R B4 Roeg AT
A RHBARAAT A FH R ERFR Y (P<0.05) ;0 KAFALR P RIG - 1 NF - kB p65 MAVS LDHA mRNA Fe & & 69 £ &
B RS+ 3, Fde ik P IL -6 IFN — B.LDH 47t &, sk [L—10 4F FH(P <0.05), 547 4485k, GXM 4/ £ 4
ATABHARFfT A TR EH E B F W I, Oseltamivir 2847 % F 3 ik & 2 F I+ &, Oseltamivir 28 R 69 -F ik E A 2
f&F GXM £8(P <0.05) ;RIG — 1 NF - kB p65 . MAVS,LDHA mRNA #= % & #9 & ik A&, 2 7% IL - 6 IFN — B LDH 4
BEAK, A F P IL-10 KF 5 (P<0.05) , g7 AL the TS % —5, L+ GXM /44 RIG -1 mRNA 2% F

%8R 2., Oseltamivir 28/ R fo 7% ¥ IL -6 IFN - B 2 &80 2 (P <0.05)
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“Ascending The Clear and Descending The Turbid” Mechanism of
Ganlu Xiaodu Micropill (&7 ) on IV Infection

LIU Guanghua' ,ZHANG Wenhan' , WU Zhenqi® ,LIU Yuting' ,QU Gensheng' ,ZHAO Jianxiang' ,ZHAO Da'

(1. Liaoning University of Traditional Chinese Medicine,Shenyang 110847 , Liaoning,, China;
2. The Second Affiliated Hospital of Liaoning Traditional Chinese Medicine University,Shenyang 110034 , Liaoning, China)

Abstract ; Objective The study investigated the molecular mechanism of “ascending the clear and descending the turbid”
effect of Ganlu Xiaodu Micropill ( H#&HF:F},GXM) on retinoicacid — inducible gene 1( RIG — 1) /mitochondrial antiviral sig-
naling protein( MAVS) /nuclear factor — kB( NF — kB) pathway in influenza virus (IV) — infected mice. Methods Ninety — six
SPF - grade BALB/¢ mice were randomly divided into normal , model, GXM and Oseltamivir groups. Except for the mice in the
normal group,the IV infection mode in the other groups was set up and sampled on day 7 of modelling after the mouse abscission
experiment. HE staining was used to observe pathological changes in lung tissues. The pathological changes in organelles of
mouse lung tissue cells were observed under electron microscope. The mRNA expressions of nuclear factor kappa — B p65 ( NF —
kB p65) ,MAVS,RIG -1 and lactate dehydrogenase A(LDHA) were detected in mouse lung tissues by qPCR method. Western
blot method was used to determine the protein contents of MAVS NF — kB and RIG -1 in mouse lung tissues and serum levels of
interleukin 6 (IL - 6) , LDH, Interferon — B (IFN — 8) and interleukin — 10 (IL — 10) were detected in mouse serum by ELISA
method. Resulis Compared with those in the normal group, after IV infection, the alveolar structure of mice was severely dam-
aged ,with the presence of a large number of inflammatory cell infiliration and capillary dilatation ;the ultrastructure of lung tissue
was damaged, the alveolar structure was broken,the number of organelles was reduced ,and part of the outer membrane and cristae
of mitochondria were reduced or disappeared ;the total distance and the average speed of walking of mice in all the other groups
were significantly reduced( P <0.05). The pulmonary tissue of mice had a significant decrease in the expressions of RIG -1,
NF — kB p65,MAVS,LDHA mRNA and protein in the lung tissues of mice were significantly elevated ;the serum levels of IL -6,
IFN - B and LDH in mice were elevated, and the serum IL - 10 level was decreased (P <0.05). Compared with those in the
model group, the total distance and the average speed of walking were significantly increased in the GXM group, the average speed
of walking was significantly higher in the Oseltamivir group,and the average speed of mice in the Oseltamivir group was signifi-
cantly lower than that in the GXM group(P <0.05). The expressions of RIG —1,NF - kB p65,MAVS,LDHA mRNA and pro-
tein were reduced ,the serum levels of IL —6,IFN — 3 and LDH were reduced, and the serum levels of IL — 10 were increased
(P <0.05) ,and the trends of changes were consistent between the two treatment groups after administration of the drug,in which
the expression of RIG — I mRNA in lung tissues of the GXM group was decreased significantly ,and the improvement of serum lev-
els of IL =6 and IFN — B in mice of the Oseltamivir group was obvious( P <0.05). Conclusion GXM regulates the expressions of
inflammatory factors and regulates energy metabolism in IV infection, possibly through the RIG - I/MAVS/NF - kB pathway,
which regulates the “ascending the clear and descending the turbid” effects of TV infection.

Keywords : influenza virus ; Ganlu Xiaodu Micropill ( H #2485 F}) ; ascending the clear and descending the turbid ; energy
metabolism; RIG — 1/MAVS/NF - kB
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o BHPEXTBR 254 - iR 1 =] fh =5 ( Oseltamivir ) J0RL (‘B B 4R £1 31955

FESER T2 B A BR A I, [ 245 1 =7 H20065415) 75 mg, LA R B E/

LA IRA R, WIS HA065415)75 m, | 5194 F SRR (5-3) e

FEGF KL H A O BE 2. 4 mg/mL (SR, B T 4 C ik (bp)
HREE . et
1.3 #7# 2 S U (BB R 5N 7], R510 =22 — 10) ;4% i

13 WA KJJzFFJ# e (i iK1 A il , ) 4% RIG - 1 27 : TGTGTGGCTCGCAACTACCTG 224
ZEHREEC) I % /_—‘Ef%, BL539A) ; I AKS — P41 ( Hematoxy- T : CCTATGGTGATCCTTCCCTCCT
lin — eosin, HE) e & 305 & (b 50K 3K 5, G121 - 4) 5 En- NF-«B p65  [¥7: CGAGTCTCCATGCAGCTACG 212
hanced BCA Protein Assay k it, Western Rapid Transfer Buffer T : TTTCGGGTAGGCACAGCAATA

(Powder) (_E##%0 K, P0010s . p0575 - 101) ; /)y BRFLER Bt & MAVS 3% : TCTCCTAACCAGCAGGCTCTCA 143
fiff ( Lactate dehydrogenase, LDH ) i&3 &5 ( 7§ 5 ## A%, A020 -2 - T : TGGAAGGAAACGGTTGGAGAC
LDHA _Fii . TAATGAAGGACTTGGCGGATGA 157

2) s/NRE YA Z - 6 (Interleukin 6,1L - 6) . [ AIEANZ -
10 (Interleukin - 10,1L - 10) , T3 % - B (Interferon - B, IFN -
B) i 1 0 5 W 3k %6 ( Enzyme linked immunosorbent assay,
ELISA) 7] & ( i3 713§, J1.20268 | J1.20242  J120219 ) 5 5 41
Anti — RIG/DDX58 #if4 . H4H Anti — NF - kB p65 #{£ ( Abcam
/AL ab302778 L ab32536 — 10) ; Anti — MAVS ( 2% 3 1+
A00169 -4) ,

1.4 (L8 AIHLWKEIL(LEICA, TP1020 ) s B
TAEE (UL LIH - 4) (G IR 553 2.0 HL ( Heraeus , Biofuge
28RS) ; A WA IEHL ( LEICA, EG1150 ) ; T3 41 85 4)  HIL (LEI-
CA,RM2235 ) ; i T . 4% %% ( HITACHIH /5 7, HITACHIH —
600) ; SZ B 52 )6 2 B PCR X (Applied Biosystems,7500) ; #8 4
K 45 ( Heal Force, NWIOLVF) ; & F& H 3k AX Hg 8 ( Bio — rad,
1645052 ) ; PowerPac™ Universal Power Supply Hi 3k 38 F 71 L Y5
(Bio — Rad) ; Trans — Blot SD 2§ T %4 E &4 ( Bio — Rad) ; Tanon
o R IUG R 58 (R RERHE ,5200) .

2 Ak

2.1 i WHIENPERTE 3 d 5,8 96 HUNEURHTEE
PUECF RN 25 LA B RIA]  GXM 4 | Oseltamivir 41,
424 H,

2.2 #HEIrE ENPERIRE  BRIEE AN - TV R YL
B IRV Tk S S REEA T 3 B BRI, J5 43 0 T B TR A
FECHT AL TV FMT B/ B AT S 1 (P e 4L 0.
9% FAAN T HEIE A ) ,0.1 mL/ H

2.3 HH I HE B RIE XN RHETAY T, 8 H /N
RLO.3mL - 3k - d A2 IE W LRI ] i o
SER ALK, GXM 415 Oseltamivir 2H 43 51 45 - 45 b 75 42 )
2, %807 do T T RG4)E, BHILE 6 H/NREE R
EIK 4 h RIE

2.4 LR BAEHT REMETHT/NRY 55,10
ST HAZ Bl S SRR AN I T

2.5 WALREEERN BUNUKHLS , ZBK GE A,
I A 35 AT HE Jefd K by o

2.6 qPCR %4 Il il 41 4 % NF - kB p65 . MAVS RIG -1,
LDHA # mRNA %k 3k HUNRITALZU5E -0t B, A Trizol 45
BURARICAE ML S RNA 4347 RNA (2 K 58 %Pk, RNA &
GG BEAT cDNA JURE 5%, I DL S 5% 7 W) S AR, A
NF - kB p65 \MAVS RIG - 1 .LDHA #5149, #£47 qPCR #5i ,
S o R IRAE YRR IR W) Bt & 8 51907 51 I
1,

N : ACCAGCTTGGAGTTCGCAGTTA

2.7 Western blot Jl € iff 8 48 * MAVS NF - kB RIG -1 & ¥
Fi RIUNRTALRE D, BAC 5 &7 8 1 i
BN 10 pL 8 B B, Bk B8 S RS AR 1A T
1. MAVS NF - kB RIG — 1 —Hi 44 I8 1 : 2000 5 B )5 72 %
WP HTIEE . T-BST YIS, A i EREREE T -
BST Pk, InAIE#E ECL A6, #HATHEG AR & .
2.8 ELISA =4 fn % 1L -6 IL - 10 IFN - 3 . LDH 4 & H
/N BRAR BEE ol , #2250 5 WOR IV , I X 1L o T - 6 (1L -
10.IFN - 8 .LDH & & TR I
2.9 GitF ik ] SPSS 27. 0 B AT AT, LA EL +
PRifE2E (v =) B IRIEA AL Eb 5, o FH B R 28 2240 W ik, Al
[a] %} kb F LSD( Least Significant Difference ) #1465, 24P < 0. 05 3
INEFAGIFE X,
3 #£R
3.1 U ERERM IVEGS, S4U/NRMATE SR
FATE -1 3R 3 20820 (P <0.05) 57897 J5 , GXM /N RLIT)
178 B BEFR RN T 12 OB 34 52 S 2 PR3N | Oseltamivir 2147
E I E R ETE (P <0.05), Oseltamivir 20 /)N LY 1538
FEWIRART GXM 4 (P <0.05), MLFE2 HmITVIE 1,

2 HUAUNRIEY IOV IE 3h SRR SRS S AR (x £+ 5)

415 n PIIED) B/ (em) FIiEHE/ (em/s)

IEHH 6 808.33 +£39.76 7.01 £0.43
HERIZH 6 496.07 £59.27 " 0.03 £0.59"
GXM 2 6 584.76 +37.66** 4.07 +0.92**

Oseltamivir 2f 6 540.30 +5.33 ¢ 0.09 +0.86 **2

VE:ox SRR AL, P<0.05; # 15 BERALH AL, P<0.05; A1
GXM 4 tb#¢, P <0.05,
3.2 FALSURIE F RN IER /N BT 255 W 5E
B i (B B TG IS T | 2R D 4 1 240 M i 5 S /N BRI Y 45
IR, BAFAE R B SRR AR M e B 40 I 48 45K s GXM 4
/)N BRU Y1) PR 1 5, 4R T SR A 2, A0 S U ML A A TT AL
SAEANMIIZ T 5 Oseltamivir 2 /) BN 16 (1] B 14 V52, ¢ 200 i 152 17
B K IS IR SLEE . DG DU VIR 2,
3.3 WAL ETFEMETERMN ERA/NE I B
SERYSERE IR T, A0 1) B R, AN I A R T b, AR
ZH /N FRUI2H 2B G A A R e 25 W 2, 4 e s 0 B o)
TR SRLIR SR B Uk ol sl T SR AR . GXML /)N B, T 78 f g,
MR T IAGR B L , A0 MIAZ NG 2, I A A1 B U
A Oseltamivir Z1/)N 1T 784 Jis 9 200 0 10 5 P 20 4 471 JRE % U
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ANV AR AR I8 2 A BTl it 5 4 B () J5T P s S 1 4
HeF A ZE AL, WAGTIVIE 3,

3.4 PCR # 3l RIG -1 NF - kB p65 .MAVS LDHA mRNA %
. SIEH4UAHH, BRI /N B RIG - 1 \NF - kB p65 \MAVS
LDHA mRNA k¥ FFF (P <0.05) ; 5B A L, GXM 41
F1 Oseltamivir 21/Nf, RIG - 1 \NF - kB p65 ,MAVS ,LDHA mR-
NA FR TR (P <0.05) , Hd BiiRIT 448 25 )5 45 8 A%
ek —2, PRy 4l A] RIG - I mRNA b2 R B A G
HX(P<0.05), WFE3,

#£3  K4/NEAZZH RIG - 1 NF - kB p65 MAVS |
LDHA mRNA 3k (2 +5)

415 n RIG -1 NF - B p63 MAVS LDHA
FEd 3 1.00+0.15 1.00£0.05  1.00£0.15  1.000.15
il 3 4.83£0.60* 13.14%.05% 11.50+1.98* 4.75:0.34*
GXM 41 3003.5420.97*% 8.66+0.24"% 6.94+1.85%% 2.83+0.35**
Oseltamivir 1~ 3 3.71£0.31*%2 9.78+0.74*% 8.28+1.10"* 3.32£0.55**

W GIERAILAL, P <0.05;# U LA, P <0.05; A5 GXM LILEE, P <0.05,
3.5 Western blot #:7] RIG — 1 \NF - kB p65 ,MAVS & & % 1t
S IE R AR EL, 4% 3 41/ A RIG — 1 NF — kB p65 \MAVS

HARBH TP <0.05) ; SEIRILA L, GXM 4 Fl Osel-
tamivir 20/ E A9 RIG — 1 NF — kB p65 \MAVS T HEKEWE A
MR T (P<0.05), HWAZAZAZFAHE (P>
0.05). WLE 4,
3.6 ELISA £ R o4 IV IRYLS , BER4L 5 Bia 7 41/ B
W IL-6 IFN - g \LDH & &3 2 F &, ik IL - 10 7%
H (P <0.05), Z5YIEIT i, FIBT4L IL -6 \IFN - B,
LDH &84 BB A%, %G o 1L - 10 K PFE (P <0.05) , H
TRIT AL/ BRI A FR AR N A — 2, Hop GXM 41 IL -6,
IFN — B [ 75 S 5 T Oseltamivir 4, 22 55 Gi 12 3% L (P <
0.05), %4,
4 itig

IV & —FpE UL RNA 28 55 8, Hoh AL IV 415 kA=
foperite B g S R, e AR R e TV
JIT 2 B SR I I T R, AR R IR N 5% ~15% , Hoh
FEH T30 77 ~65 75 N7 o ERI, BF X IV L B 1 FhosE
Hipioh, Z ST R RT N Y ESUR YRR B K
IV (i 240 ) Rz 7 5 | A S

R, AR B ATIRE L B R BTG IR Y
IV e 3= ZEI R A 5 e 28R 0 A 3 Sk 2= B LA R
= N8, B IR MBURTS . TURZ O & AR ZE
T, i S SRR, TE AR5 G il B R I e g, 28 S ) SR
o | I B N = R AN R E g e - 1] 5 &

FE™ s IR 2 3 S N AR A 2 I, < RO, BT
Jiir, W K, R e, AR DU A, A IAT, A R A
RS TR B 38 TR, A E R, P 3R TS IR, 0 3% 7
TCE L BIETS o SR AN ARTE I A S A 1 3N ) e 4k
T TR IR AR IE % AR B ) RELE R RS B 3Rl . BRI 2
UESE, N AR5 IR AE A0 B8 Gk 32 % DR o i A 1 R A DA IR 2, 2%
A A1 M P, 38 i =R ER GRS = A LR TS 3h T T — R
T x5 B R 2 S S REAR S, O AR TR, IR
AFRERE . LhifkS RIG - I/MAVS/NF - «B i % % ) A1 ¢,
A2 58 R, TV IR LR 5 A e = K
2 — RIG - I/MAVS/NF - kB i@ S5 o8 s . MAVS &5
SRR i A T AR 2R A R 56 PN R 9 5 ) RIG - 1
RGBS RER " L IV RYYS, e T
O E i RIG - 1 46 3RS, 48 MAVS /% F il NF - B (55,
TR T S RE R T B T L AR R B, MR /N Bl MAVS
HPJE /NS TR TR RN PSR . it
AN IV A NIRG 05301 40, B 3B 2k ik DNA A
I, 3% NF - B 55508 . WU 5 5 Z SRR b 1V
B MR IR, SR B A IR SR, AR IR 2 <
WIS, 5« FHE R 28w B4 AR T BLARAF 5T 0
g, CRE IR 2245 1A P Bl e S 3500 LDH g 2ok 1A 25 1 T Bk
SwA R RS ERAT S & R LDH I B kA
e LDH 75 0] 325 1 8% 463 455 9 40 JHa JI85 B AC AL I, ] AL I 37 P9
LDH f R M i S e T IV 3 i 205 10 0 IV g%
5| K VR IE AEAR ST , s e e R AE AR, 4 E AT ks, 1
A AR B B 2 s 0 IV B R A0 R TR AR ]
Xif HR e 22 R AL B L AR RS T R X 3R] B S ke TV
TR TR N A RS T S LIRS
GXM it # F £ H R GRIRZ L) KT £ % BT
ROFCALEE & o HLrP s T 0 R B R 5 AR, AR N 7 AR
R B ELER A BT, WA, U, BT
PHEAE 35 5 (AR A T, ARG AN v, DA b A b =22 35 R
W OR T 35K £ B4, i P S AR A Ik s 1 L
TF o P B B B, 45 = ARG 1 DURE RS , 8 S0 B LRSS
T BB A%, U2 AR A & _EARARE, A IR UUAREL,
J A EACUUTHG R A LR, T BB RE A
A, SHUGA), Vi E A0 A Y RS, 2R
HEBRIRZ Z AR, MR E LRI WARA , SEBLA S S8 10 T
IR R B THERR R 2 B AR AT S IE S,
GXM 5 5 M1 AT BB i3 36 I S e Xt 35 3R 8 T IV PR i 35
BN BRURAF IR TV g A 4 Y, 9 . GXM RS 5
AT LA 5 NF - kB 538 5% 30 il NLRP3 48 ¥ /) {4 38 5% 387

EEH AR AL GXM#  Oseltamivirfd w— EHE
* - R
RIG-1 7DAY T S SR S| 101 kDa 15 * 5 GXMEH
. 4
® 4 # == OseltamivirZil
NE—«B p65 7DAY[ . — — ] 65 kDa ﬂlij Lo e o
*ﬁiﬁ : .
MAVS 7DAY - . — 7D m 00
GAPDH A A A . o 0 - I '
— T . — RIG-1 NF-«Bp65 MAVS

T ox SIEHALLLAE, P <0. 05 # 5 BUWA g, P <0. 05,
F 4 4U/NEITZSRIG - 1 NF - kB p65 MAVS T H ik
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#4 H4UMRIL -6 IFN - 811 - 10 LDH 5 HAGIIES R LU (2 £5)
FAA: pg/mL

Eibil n IL-6 IFN - IL-10 LDH
Al 6 45.51£0.98  19.25£0.21  41.78+1.54  201.51£21.41
R 6 140.94+1.67* 57.440.35* 14.33:0.73* 844.28+6.88*
GXM 4 6 133.39+0.69"% 53.81£0.38 "% 17.32£1.06** 660.05 +64.08 **
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