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[ Abstract] Objective: Pneumonia is an infectious inflammation of the alveoli, distal airway, and
interstitium caused by bacterial, viral, and other pathogens. Maxing Shigantang, originated from Treatise On
Cold Damage Diseases, is a classic prescription for treating pneumonia, with significant clinical efficacy.
However, its treatment mechanism is still elusive. Method: In that paper, the transcriptome-based multi-scale
network pharmacology was used to reveal the overall pharmacological mechanism of Maxing Shigantang in
treating pneumonia from six scales of tissue, cell, pathological process, biological process, signaling pathway,
and target. Result: At the tissue level, Maxing Shigantang mainly acted on the focal tissue of pneumonia-lung

and the main inflammatory immune tissues-blood and spleen. Analysis of cell, pathological process and
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biological process suggested that Maxing Shigantang could treat pneumonia by reversing inflammatory and
immune functions and improving cardiopulmonary and vascular injury caused by pneumonia. Analysis of
signaling pathway and target showed that Maxing Shigantang regulated inflammatory immune response pathways
such as "coronavirus disease-COVID-19" and "Toll-like receptor signaling pathway", and related targets such as
"MAPKAPK3" and "NRGI1". Conclusion: This paper, from molecular to tissue levels, indicated Maxing

Shigantang treated pneumonia mainly by regulating inflammatory immune response and improving

cardiopulmonary and vascular injury.
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A H IR TT AT LA S 3 0 5 i A AR A AR OC 1Y 65 4>
(20.44% )3 % . P & 76 0 I ROE T B 8/ i
AHAE (cor=-0.2) .

HE— 255 A R A A H IR 9T I 48 A G Y 65 A4
7R A H % NCS 26 % 8K BN HEFE |, 45
KBRS O H G RIERNEERZ 5 R MR
P25 T 308 % A S, AN RRA A0 H 37 5 ) B KA A I R
5 R FE/COVID-19 (PM NCS=6.90, MXSGD
NCS=-5.58), S br L R4 A H 7 02 v 25 5 AL et IR
B Ml 48 b BT A T 58 rh Al R R 22 1 T L T
¢ AL IE B RR A A H 3 Rl a8 T g M IR 9T
e g A g8 1 T A 4G NOD BE Z IR 5 5
i P& (PM NCS=3.49, MXSGD NCS=-4.01) . & G 1
21 B R 45 (PM NCS=4.28, MXSGD NCS=-3.74) .
Toll ¥ % & {5 5 i@ i (PM NCS=3.80, MXSGD
NCS=-3.04) . & W & (PM NCS=4.50, MXSGD
NCS=-2.86)% . 734, BRA A H 7 W al LA 5 5 f
H 4R AE A G ) 4 MUGE B A0 Rapl {5 5 08 B
(PM NCS=-3.90,MXSGD NCS=1.81) 455 115 &
i % (PM NCS=-2.34, MXSGD NCS=1.80) . # JI§ ik
LB 3-8 il (PI3K)/EE 1 ¥ i B (Akt) 5 % il #%
(PM NCS=-3.08, MXSGD NCS=1.77) ., ixX &t it %
1A A 5 3 I 359 T L) SRR I ) e A0 i T
[T S
3.7 AR RUBERYOCHR 3 Hr R T CMap % 5 20 K
Bl , TMNP A EE T 3 275 A HUAR 1 5 5 M 3 [H ik
TEAREE RSB BT 5 T T A W bR 3k bR 4
I 5 45510 /R 45 1 H 17 5 S i 2 8] i G BEME o 2
Rl R B S A A H %55 1948 A
1 423 A0 4R B 3 C B (FDR<0.05) , M % 4% R
SRS A1 H ¥ 1T LA 3 0 A 5 A AT S G R Y
710180 45 (36.48% ) . NCS {HAH 56 P18 45 5 ¢ 1]
W 2 e b RO B 88 /N B AR S (cor=-0.36) .

BEXTRRAS A1 H AR IT IR [ 710 4> AH SC AR 1Y
BARGHT WoR AR Z 4T 40 5w iR AR 1 B Rk
JE IV A FH L 0 22 54 T S B F e TR AR T
3 (MAPKAPK3) (PM NCS=-7.82, MXSGD NCS=
4.26) 2 VT E A 1 (NRG1, PM NSC=-6.05,
MXSGD NSC=3.96) .tk I % & B % {& (LTBR, PM
NSC=-6.02, MXSGD NSC=2.57) . Ay T ZiEF
® M (16IFI16, PM NSC=6.40, MXSGD

NSC=-3.88) . BNIP1 (PM NSC=6.03, MXSGD
NSC=-2.44) .1 4l i1 /v 3 (IL) 12B(PM NSC=4.41,
MXSGD NSC=-3.25) . MAPK14 (PM NSC=-2.96,
MXSGD NSC=2.65)%% . i 1 B 4T 8 7 A 41 H
IR YT T 98 AH D& HE 5 1 Ty R B AL XX 710
B SR AT R R A AT, X A s AR
101 ™3 #% (FDR<0.05) , Ho b K il i 2 5 Rk
Y R, 0 TRP 3 38 R M A T 5 \MAPK {5 5 il
% X3k HE R H O (FoxO) {5 5 3 [ | W 1 #ft 3 it
(JAK) /M5 5 7% T BBt 55006 76 1 (STAT) {5 5 38 1%
Pl AN RTINS = N S LY NG LSl SN SR S
— 5 Uk W JRR A A7 H 3 AT Gk R Y R P o R N IR
7% .
4 itit

R A A H A 4 3R 9T J7 I e R SR B
R LY A BRI AT B R g R AR IR
7 RS A R R R T i R 2 R
SR H A0S R A A7 H 7 1 T AL A4 AR OG0T 58475 ke
ZHWRAMMAG M, KR REENAE TR NE
A P BHL it LR A AR FHAIL TR A AF 5T

R T i M 2 52 4 1 IR A, A F 5 4 1 TMINP
B 5 ¥, TMNP F1) H 5 A 3% 8 1% AR 36 v 24 79 s A=
Yy 24 AL kI i 2 4k 2 o B A v B EE N4 T
FI) T A ZUKOF B S 8] A W 2 ROBRE DA v 24 i A
RN RBL T B ik e 2 2 W R RIR YT B
A W, AR TMNP J7 85 & B rb 24 1fn € 0]
PR B A T BB A T i T e X, 5 Sk S
WFoE 245 B — Y AR TS 6 %
24 RTS8 B AU BT % S Y R Ak i L A
TMNP J5 81 5 RR A A H /i R A B F1 41 20 4
JL g B AR AR R AE S B A AR 6 AR
Py RCRE 0 SCBRAE A AT R A A H R 9T ik R 1 2 R
FEBLH . A5 R, KA A T 17 3 B0 o 7% 2 vk
fo P8 S N Ty B RN 0 il i A 8 105 R 7 TR Y
Jili %8 .

PN AR B9 R BE AR il A ik R o, BILAA I
B 95 22 8 R D TR AR AR S O TR] IR g 1 46
{0 VR 177 NI g e T = 7 T 119
SRR SRS I IR W TR/ % Ny SR /D A O
G0 SR AR W AR IV R A0 B T e R 4
il @) NN | AN S & 8 WA 1) N Sl = 78§
A BT R AR, P A A0 AT v A DG 5 A
o™, MOSCHR S R — B, TMNP 78 241 212 16 1) 4
B S 7, Jili 9 55 780 X6 i % 2 88 A 52 ) B R (NCS=

. 87 .
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13.73) , 3 HORA A H % 2 A 20697 SR 2
5 19 (NCS=-10.95) o ML IE & A A Je KA ik 12 2%
B A R A IR EL AN RN A A S g N A
F I, ML PN I 0 B AR A B 2 DO R S i
PR il g B AR 4 R BUM IR ) g
KA AL H R R Y TMNP 4387 s, il
el I S g (11 N AR A7 N
(NCS=7.71) , [l B} , KA A1 H 116 7 5. 35 300 76 il 4%
I X6 L E (4 52 i (NCS=-6.03) o & L0, 41 ik
B AT R At B 2 2 o AT 4R R RS A0 H v AT
i AT 3 AR E F g SN AH DG T BB VR YT I A . K
i DA TR I PAR 51 56 349 3F 52, 8 R A5 0 H 3 7R 97 1 Bl
DI E7/R R RN N R N U N 8 U
P G 72 41 Jf K2 ik 983 SR B8 I F- (TNF) IL-6 55 4 G R
JiE R 2 00 S R 0L s S e B R AT
17 ] 3 L P8 Toll B 52 1438 %\ PI3K/Akt i B% 99 T
PO (JAK) /M5 5 1% 5 M2 5% 563805 ¥ (STAT) il
B R EPURAE DY 5 kS R — B, TMNP 75
05 JZ TR 43 BT R 710 SRS A H IR 9 Il 9
TR G SR OG0 S AR B K i R MR, 4N TRP @ B
R BT R IR A H % MAPK B
FoxO il % . JAK/STAT i ¥ 45 i % , 3= W1 A A1 |
TR T O AR M A S

WA 5497 £ R il 4 T A S0 O R OG 4 2 % A
— LG 28 M A, W 2 2N K A M i AN
TR itk S R B SRR v A,
U0 b B 20 MG AR /N A PN B A S o A 2E
i At P AT BRI 4 il 4 AR 3G 5 A5 I TMNP
FEL S ANH A ok B e B R A 2 1 4 SR AR )
Bro Tl SRR Y i 2 5 i il 4 21 (NCS=5.76) ; # 5 4
Jit9 40 N Bz 40 M9 ( Endothelial cell, NCS=-12.09) . J& }
40 M9 (Pericyte, NCS=-11.36) . & Ifi & 40 i
(Hemangioblast, NCS=-11.90) & ; A1 5 ik # i 72 40
i B 5l & 6t o P M il AiE (Hemorrhagic
Septicemia, Viral, NCS=9.55) w otk =
(Malacoplakia, NCS=-7.01) 2§ ; 41 3¢ 4 ¥ 3o 72 a0 Jik
B & 4 JF k& iF F (Vasculature development,
NCS=-7.06) . Ifil. & ¥ & & 4 i 72 (Blood vessel
morphogenesis, NCS=-7.08) 55 , H. Jili 4 #& %1 fir 15 A,
W SE I, 2 RRAS A H IR IT IR Y R A i W . IR
25 T I SR Bl ) LB IE S8, RS A AR
Y75, Ml 4 e 200 i 322 Vi 50 ek /b il 3 7 A | K e
T 55 , I S e 45 4 ) B B A R A H
LA Y7 T /N LI 4 2B 5 il B 52 5 2k Tk

. 88 .

R A H A T LUl i NRG1 2 5 1 NRG1/
ErbB {55 53l fif i F M 45 A5 -, 2E 2% 3 2 ik 8 ik o
R A 72 2 A ok B S il 4 5 | A Ay O i 1L 457 461 4%

s BEIE A K il R 22 MBI 28 il B R R
w0 O B AR AR I N R R
PEIGE . TR A H A48 & 4k 2y, B
FBUTE W5 Z R RR B I N R Z A A
Wik FE AR 22 I B A B B LI i A i 24 AR AR
B9 H B, P2 A AT, S 22 oE s N O e L AR
K Z 935500 TMNP 23 Hr B, B 4 H % al
IS [ A 4y R 336 % il ¢ A5 0 56 ML 19 5 i, 4 &
Hh B I R HRORR A A 6 I 4 A AR A 3R Z Tk
BTN o 55 Ah v B i A TIE A 33 53R il A JRR A A T
DR IT Bl 58 1) DG AR, L6 I PR b X 4 TR L 7 M L)
Jo M Ml R A 2% B R AR T R AT ALY, S
= 1 AR 2600 SR AH — B0, AR R 5 R B IE BH ORR A5 0 H 3 ]
b 5 A5 il e B Y v g8 P R N A K AN B ORIG 7E S
9o SR LA W T i S 1) s LA R

AR R R E EEA LTIl ORE
TMNP A S8 0f fr 245 4k 27 1l 0 09 52 ek, 48 A RE A
FRZHEHER P A SIRMER . HATTEIN, H
24 25 OB T L T A 5 1 28 Rl Ak 2 L T, 4
N 2 2 850 oy FHLAA 1 52 24 M BLAE FH TSR 2
— 0 B U OC R R B @7 TMNP J5 i, AN
Tii) ] A A 0 b 2 0 0 T R B o b 45 2R
o 2 R S S0 ST AT A E — 20 6 A A R
A= WIAR 2 AT AN WG T2 ; B)RAF TMNP 431k 1 24 -
ML B AR 4 A K A 85 8 (A Hr 45 R &
BT I P R 3K 2 A A BLOCHE IR T i — 25
I PR 17 RIS R B 55 647 380 3iF

SR UL, AS B 5T R B TMINP 5 36 M AR 9 2 )2
UK AR BE W9 R A A H A IR 9T IR SR AR AE L 4R R
RS A1 H ¥ 3 R R T R M e S N DL Rk
e JNE TR O Bl B ok R BIVR YT AR . 5
RS A1 H 1 E P g8 UG BE G IR L DL R
S i 5840 S AIF % 45 SR A — 2, GIEB] T TMINP Jr
AE RS A1 6 97 Il 22 ROBE LR F 58 b 1 &
FEPERUA RO . AR5 R KA A H 1 1 AR L I
W 7 42 AL IS AR H8 A8 S HEZR | by J5 21 5 50 BF 5% 2
HEERELR,

[FIFHMR] AXRBEETHEF R,

[5 % k]
C1] A EBORG. ob EE 25 3 97 37 5 Il 46 A 20 161 90%



529 #5514l
20234F 1 A

[ 5238 75

Chinese Journal of Experimental Traditional Medical Formulae

"
FAE

Vol. 29,No. 1
Jan. ,2023

[12]

[13]

[14]

[15]

[EB/OL]. (2020-03-24) [2022-06-30]. http:/www.
gov. cn/xinwen/2020-03/24/content_5494788. html.
SR, TR AR A 30, A5 bR 24 B TR T B el R
BENG A8 25 HIBIT T RS T[T, R 2R, 2020,
61(4):277-280.

HSIEH C F,LO C W, LIU C H, et al. Mechanism by
which ma-xing-shi-gan-tang inhibits
influenza virus[J]. J Ethnopharmacol, 2012, 143 (1) :
57-67.

BB BN, 5K e 55 RS A4 H 7 04 25 PR A
PRI AW FEHERE[T]. T A 227 B 27 41, 2014, 30(1)
110-114.

AR et B 58, IV T . R A A H 7 BRI 5 3k e K
JEEE[T]. A £ 2 ,2020,40(8) : 1106-1109.

LI S, ZHANG B. Traditional

the entry of

Chinese medicine
network pharmacology: Theory,
application[ J]. Chin J Nat Med,2013,11(2):110-120.
WA, B e . T 2 24 3 25 A b 2 24 0F 5 o 1 BDIR B
BET] Bl R R 44k, 2021,35(5) 1 1-6,13.
FEFE, BRfl , AT 55 . A6 T 10 2% 24 B2 R ) R AV 1
H @b 7 2RI s o HLRI (7], PEb 2% e ik,
2022,37(1):51-58.

AHBE X PR, £ T Mg, 55 R A H A B ge ke (1],
FEE 2515 E,2017,34(2) : 126-128.

LI P, ZHANG H, ZHANG W, et al. TMNP: A

methodology and

transcriptome-based multi-scale network
pharmacology platform for herbal medicine [J]. Brief
Bioinform,2022,doi: 10. 1093/bib/bbab542.

LT Q, BAI C, YANG R, et al. Deciphering the
pharmacological mechanisms of Ma Xing Shi Gan
decoction against COVID-19 through integrating
network pharmacology and experimental exploration
[J]. Front Pharmacol,2020,11:581691.

ZHANG X, LAN Y, XU J, et al. CellMarker: A
manually curated resource of cell markers in human
and mouse [ J]. Nucleic Acids Res, 2019, 47 (D1) :
D721-D728.

ZHU Q, WONG A K, KRISHNAN A, et al. Targeted
exploration and analysis of large cross-platform human
transcriptomic compendia[]] Nat Methods, 2015, 12
(3):211-214.

SUBRAMANIAN A, NARAYAN R, CORSELLO S
M, et al. A next generation connectivity map: L1000
platform and the first 1, 000, 000 profiles [J]. Cell,
2017,171(6):1437-1452.

YANG Z, ZOU X, FENG P, et al. Inhibition of the
PI3K/Akt signaling pathway or overexpression of
blocks  reinfection  of

beclinl Streptococcus

[16]

[17]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[30]

pneumoniae after infection of influenza a virus in
severe community-acquired pneumonia [1].
Inflammation,2019,42(5):1741-1753.

0, BRIEE, PREE % . Epac/Rapl {55 38 B 7E &
PR P AR B OF S kS [0 ], o [ 25 327 15 7 1
i ,2012,26(5) :680-683.
REEECE T —1% % NF-«B fl PI3K-Akt i %
VR4 il 4 4 Bk T HSP40 1755 /1N BRI Wk 200 i e 98 N7 2%
[J]. pEa# 23 ,2017,33(1): 18-22.
X, 0T LIRS A A T 25 IR T /)
JUJ 48 1 22 45 43 7R Rl meta 3 M7 [T]. v 7 12 45 4 2
12 ,2009,7(9) :809-813.

XU B RN AR L RRAY A H 0 in e 8 A e it
R XS AT P Tt 9 it Dy e K ey R 2 (1]
FhE2,2019,14(9):2295-2299.

MREEFE . R A R T A M i R R T AR
SypTLI]. i E S B 25,2022, 17(3) : 175-177.
XU . 2 R A A H A i A R T b Y
HORBEFE[T]. 677 2577 ,2019,16(4) :27-28.
JRE R, BEDGVL LB R e R T A 1 42 M 44 JT IR T
w5 BB T b2 gk, 2021, 46 (2) -
494-503.

FRATER J L, ZINI G, D'ONOFRIO G, et al. COVID-
19 and the clinical hematology laboratory[J]. Int J Lab
Hematol,2020,42(Suppl 1):11-18.

rde NRILHEER BAMEZR G & TR
TR RE PR A B i 42 5 47 75 58 (35 JURR) 14938 A [ EB/OL .
(2022-06-27) [2022-06-30].
xinwen/2022-06/28/content 5698168. html.
TARANTINO G, SCALERA A, FINELLI C. Liver-

http://www. gov. cn/

spleen axis: intersection between immunity, infections

and metabolism [J]. World J Gastroenterol, 2013, 19

(23):3534-3542.

COCOCCIA S,LENTIM V,SANTACROCE G,et al.

Liver-spleen axis dysfunction in COVID-19[J]. World

J Gastroenterol,2021,27(35):5919-5931.

DOMINGO P, RODRIGUEZ P, LOPEZ-

CONTRERAS J, et al. Spontaneous rupture of the

spleen associated with pneumonia [J]. Eur J Clin

Microbiol Infect Dis, 1996,15(9) :733-736.

SO LKA BB A A H X T RE il 48 KRR 2

ZUGAE [ S K HALHI (7], 2 BB 25, 2020,24(9)

1725-1728.

PN, R JBRAY A0 H % INRYA T /N L 58 it 0k F) 1

PRACTE B FLXE 4 P DR T 400 0 8 B 5 i [ ). AR

2o 590, 2022,7(15) 1 115-118,

ZEFVELRL, A O5 L 4 . BT TLR4-MyD8S-TRAF6

54538 00 R A A H e A B R T IR /N U
.89 .



29 B 1
20234F 1 H

[ 5238 75

Chinese Journal of Experimental Traditional Medical Formulae

"
FAE

Vol. 29,No. 1
Jan. ,2023

[31]

[32]

A g B P Al 45040 B 5T (0], v B 25,2017, 48(8) -
1591-1596.

A SR A BRA, 5F L RS A A E i JAKL/2-
STAT 1 {5 5 1 fi% e 55 It g 75 Sk e o Bl 4 40 5 4%
T 2R 0 (7], hE 25 2%, 2022, doi: 10. 19540/
j. enki. cjemm. 20220520. 402.

EM, Jrbet, W, A BT T R I R E AR Y
Jifi 5% 2l B B 43 B [0, vh 245 25 B 501 IR, 2020, 36
(5):198-202.

TRIGEIE BT R R HE . RRA A H s T /N L
RIGRIEELT]. Sl EE,2020,35(11):1617-1619.

XIAO J,LI B,ZHENG Z, et al. Therapeutic effects of
neuregulin-1 gene transduction in rats with myocardial

infarction [J]. Coron Artery Dis, 2012, 23 (7) :

.90.

[35]

[36]

[37]

[38]

[39]

460-468.
W b — B RS A1 H A T /N LN 5 95 95 1
gt T]. v R R A P 2 ,2022,31(12) : 63-66.
XUF, LA, FELE . RS G 3097 5 R
(7). R g e 24 4« B2 e, 2017,26(1) : 72-73.
TN . 0 BRAS A H 7 36 7 il R0 7 RO 5 K
XF 9 PEFE AR A 52 [ D ). PN < 4 g rh PR 24 B, 2008.
FOHOH 5K L BRI A H /N LS TR AR i i
e B KOV B R YT AL 52w [T ). 1 T S 2 4%
#,2021,50(22):3108-3110.
RE BN PR . b RN [ B A BT R A
AH I T R R SR R B A AR (D). TR R R
24,2020,33(4):5-7.

[EEHmE MSH]



