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[ Abstract] Objective: To investigate the effect and mechanism of Fuzheng Touxie prescription

(FZTX) on the immune homeostasis of drug-resistant Pseudomonas aeruginosa lung infection in rats at different
time points. Method: A total of 168 rats were divided into a blank group (n=8) , a model group (n=40) , a
Touxie (TX) group (n=40),an early Fuzheng (FZ) group (n=40), and a delayed FZ group (n=40). The blank
group was given distilled water by gavage, the model group was given distilled water by gavage after infection,
the TX group was given clear heat and penetrate evil drug free decoction granules (3.5 g-kg') by gavage after
infection, the early FZ group was given Fuzheng Touxie whole formula free decoction granules(10.75 g-kg"') by
gavage after infection, the delayed FZ group was given clear heat and penetrate evil drug free decoction granules
by gavage after infection, on the third day plus Fuzheng drug free decoction granules[ (3.5+10.75) g-kg'] by
gavage, the three treatment groups were gavaged twice a day, 2 mL each time .Each drug treatment group was
divided into five groups according to five time points (3 h,1d,3 d,5 d, and 7 d), with eight rats in each group.
The levels of tumor necrosis factor-a( TNF-a) , high mobility group protein 1(HMGB1), interleukin-10(IL-10),
and tumor necrosis factor -a-induced protein-8-like2 (TIPE2) were measured by enzyme-linked immunosorbent
assay (ELISA), and HMGBI protein expression level by Western blot. Result: At 3 h,the TNF-a content in the
drug treatment groups was higher than that in the blank group and the model group (P<0.05). At 3 d, the TNF-«
content in the early FZ group and the delayed FZ group was lower than that in the model group (P<0.05) and the
TX group (P<0.05). At 1 d,the HMGBI1 content in the TX group and the delayed FZ group was higher than that
in the model group (P<0.05). At 5 d,the HMGBI content was lower in the delayed FZ group than in the model
group (P<0.05). At 7 d, HMGBI1 protein expression in the model group was higher than that in the blank group
(P<0.05) and the early FZ group (P<0.05). At 3 d, the IL-10 content was significantly higher in both the early
FZ group and the delayed FZ group than that in the model group (P<0.05). At 5 d, the IL-10 content was higher
in the early FZ group than that in the TX group (P<0.05). At 7 d, the IL-10 content in the early FZ group and the
delayed FZ group was lower than that in the TX group (P<0.05). At 5 d, the TIPE2 content in the early FZ group
was lower than that in the model group (P<0.05). At 7 d,the TIPE2 content in the TX group and the delayed FZ
group was lower than that in the model group (P<0.05). Conclusion: FZTX or modified prescription can
promote the inflammatory response to eliminate pathogenic bacteria in the early stage and suppress the
inflammatory response in the late stage to avoid the inflammatory cascade effect and lung tissue damage,
indicating that Fuzheng drugs have an important role in maintaining the immune homeostasis of the body after
infection.
[Keywords] drug-resistant Pseudomonas aeruginosa; lung infection model rats; immune homeostasis;

Fuzheng Touxie prescription

i 25 15 PR TR Pseudomonas aeruginosa(PA) 2 MU A E-10(IL-10) 52 —FP B E R HL AR

— P A L IR, B S e 2 2
B 4 A5, 2005 4F 2 2014 4F A [E 41 B i 25 W5 ) PA
il 5 7 70.60% 4 B bR 43 25 E I TE AR A, S ALK
B 1N [ AT 5]k il 48 R B I E A Rk e 1 R
LB S EURET Y IREHE(LPS) & PARY E
T4y 2 — LPS il it 5 Toll BEZ 1K 4(TLR4) 45 4,
A FE 4% 55 55 -k B (NF-xB ) B K% 5 457 R Ak, 37 1M
G2 SR N T -ao( TNF-o) B9 3 BE B . TNF-a
A S LA S R RE B 1Y) T T, I aE AROE 1 &
Ak R E R R 1 B1(HMGB1 ) & S AU i)
W 300 2 M N T, 35 AR PA R 19 ) WA E R E R

.72.

%l%‘TWﬁ%M%wﬂmﬁmuﬁy@%
TNF-«'* . MR F-aif FEHSHES T2
(TIPE2) J& 4 i S I (1) 25 2298 35 7, ml LA i
TLR 1 NF-«B (1) 1k , A0 1 R AE Ko R AE
S 2 AL A4 5 455 1 493 1 — b 7 AP N L R
T IE B 10 9 0 B 6 MRS AT 25 1Y R HE A B
0I5 45 S 1 8 RE B W) 2% i AL T B 0 T RE
10 % ), DTG 3 B85 2R 48, R A UK VR A N,
P A S o g R S PR
T 0SSP A 2 SRR S AL R R
“IE R ATAR IR AR TR T 2 R R AR



527 B 24 W] HEXBAFZRS Vol. 27,No. 24
2021412 H Chinese Journal of Experimental Traditional Medical Formulae Dec. ,2021

49 995 BIL A A8 R AL, T T T 24 TR R U D R E O RS
F2ON R A 5T B SE S Sk A b v ok EE
il G928 S A LY L 4 1E 2 AR 5 BE A B2 T I PA R K
BB EL 400 398 9, ofF o B LB TP AR
SRR, R 0E 3 A 07 68 98 78 A& AE B b B 1 1
5 98 PR F 1 40 A R -18(TL-18) B, I Fifi B[]
HERS | LB AR, 245 1E 8 AR AE BN, 3k B o K ok I8
RAE A FF 05 96 51 ARG F T 24 7 Uk
P W 58 22 HOUE SE T o 25 X0 B 46 4% ] - i 5 il
SN Sl s VN (Y E N e o N R =N 2|
D5 % BA AN Rl AR (F2 & PR ) RAE 5 1 5
RO .

YT, A S5 R E 3 S A R Dy a5 4 4y
(355 F A 53 ERAE 20 53 ) 1E 1T T T 245 PA Jii 348 2 % K
B, W T ZA B sl AN R 4 5 2 J5 R RATLR &
it BB 04 7K SF-, S i DR e i 24 17 J% e vl 24 14 RS T
fit AR AL T SE IR AR .
1w
L1 @bk 25 PAIG R > B FR R AN 20PXSP1925,
2ol T B 25 KSR BT B B A 1A = AT TR RN A
5
1.2 Zh¥ I SD K 168 B, MEPE, 1A T &=
(200+20) g, g 7 b 5% 4 38 ] 42 52 56 3h W) 3 R A R
N BT S SYXK (51)2020-0013, 45
9 28 At 5t B R B AR ) R 2 0t 5 T 40 38 2 B s At ofE
(H#t 75 IACUC-YKRSW-2021-D001) .

1.3 254 $RIESE R A K 60 g, 4 A
15 g, 444615 ¢, %8 10 g, BB 10 g(F5 4351 K
20039311, 20027671, 20003891, 20011611,
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F%  Mini Trans-Blot® 1703935 %I %% EJ §&§ | PowerPac™
1645070 %43 I HL K {X L R , ChemiDoc MP fb2% %
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R .
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FIH B 50 WL FIREZAR 50 wL ; Fifi J5 78 REAS Fl bR 1 L
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WEOLIEF 10 mine ATAZE IR 100 wWL/AL IR 2] )5 B H 5 25 5535 R S 2 07 25 43 0, 4 1) Ee 3ok i
ZI 0 5 450 nm P AL IR OEE A IN IR R 25 Sk (LSD) -1 5, W AN 45 A3 1E 2543 A 1)
2.4 T B3 vk (Western blot) £ 1l HMGBI1 T 9 kLR A AE 2 80K 56 Kruskal-Walls H 2% i 17
EEMEL BTHRAEMA L HAMA % LR 5. P<O.0SERRERAHEITFE L,

PRIELLE W25 R s O R X N A 3 &R

H 255 A8 (1 L0 4K 1F 20 f#f Western blot ¥l . ¥ 3.0 Xt K ERAME i TNF-a & =50 3 hi,
KB 4 LRI, BCA R 1A A8 vk I 2R IR 5o YU R A, PR aiads iR 4l SR Bk IR A
fii JH 10% SDS-PAGE #& ¢ 73 2% H ) & 1 ,PVDF 5% JER$KIE4 TNF-o & & ¥ W] B 75 (P<0.05) ; 5 5
JBE, B 1 b, AR B4 —$HT HMGB1(1:1 000) , ol 37 0 40 He A, B OE 41 TNF-o & 8 B 2 T+ 5
4 °CHWEE A . VEBEE A —H0(1:300),37 °CHiF (P<0.05). 3 dif, F 304k 1F 21 A4 3R £k 1F 20 TNF-«
H 1he VERS (A ECLIL R @, B Y AR TR 4] (P<0.05) ;5 B gl A 4L L
2.5 SiiteEJi¥k RJH IBM SPSS Statistics 22.0 8¢ %5, JR I Bk 1 41 FIAE 3R 4K 1F 21 TNF-o & 5 35 W]t &
PEGETE BT I PR R ) xes R AP B IES M R(P<0.05). W3R 1.

F1 KREEMAXNKBRIIEMA TNF-a EEH RN (F+s5,n=8)

Table 1 Effect of Fuzheng Touxie prescription on TNF-a content in peripheral blood of rats (x+s,n=8) ng L
41 51 Fl 4 /g kg 3h 1d 3d 5d 7d
EagE| 54.68+13.08 54.68+13.08 54.68+13.08 54.68+13.08 54.68+13.08
B 57.03+9.86 70.26+30.51 115.84+69.24 40.29+2.04 38.24+1.51
B 405 375 7 3.5 85.35+12.53"% 48.83+6.167 166.01£53.65" 41.95+3.42" 49.44+12.13%
LK O 10.75 159.80+65.98"2% 51.19£6.61 67.60+£37.44%% 43.02+13.52" 46.68+14.12"
FER K IE 3.5+10.75 106.67+41.73"% 47.07+1.45% 44.33+4.68"*% 39.06+1.85" 39.11+1.64"

52 A eV P<0.05; SRR Y P<0.05; 5 Mgl i A 2 i Y P<0.05(3£ 3 7)) .

3.2 XPREUSME I HMGB1 & & i & fF 5% X (P<0.05). 5 diy, HREERA] HE #5838 4K 1 41
GER IR, 1A, SEIRIAE AL, PR AE A SE IR HMGBI1 & & W] B F %, 22 & B A S it % 8 X
RIE4 HMGBI1 & ¥ 0 8 It i, 22 5+ BA e it (P<0.05). W32,

T2 KREEMAXNKBRIIEMH HMGBI EEHIFI (X+s5,1=8)

Table 2 Effect of Fuzheng Touxie prescription on HMGBI1 content in peripheral blood of rats (x+s,n=8) ng* L'
21 5 il /g kg 3h 1d 3d 5d 7d
2 108.14+21.59 108.14+21.59 108.14+21.59 108.14421.59 108.14+21.59
LY 126.99+14.81 84.01+8.93 120.54+13.98 127.80+14.50 100.24+7.69
LAl 375 0 3.5 113.91£19.29 107.62+19.45% 107.03+£19.57 131.61£29.37 98.05+17.34
Rk IE 10.75 124.49+19.46 89.82+6.93" 191.09+37.77"%% 122.32423.45 91.3149.16
HER K I 3.5+10.75 132.75+8.28" 104.36+11.87% 135.69£20.65'3+% 114.35+15.14% 100.95+13.33

T 528 48V P<0.05; S B 4 e A 2 P<0.05 5 5 ol if AR 4 Lo 4 ¥ P<0.05 5 5 B 1 Bk IF 41 He 4% ¥ P<0.05(3% 4 F)) .

3.3 APREAMNEIM P IL-10 A E 3df, 5 7 A 4 FE R B OF 41 TIPE2 & & ¥ W i B A% (P<

BRI LA, RO PR IE 240 AR 4R IE 4 IL-10 7% 5 3 0.05). WL#%4.

W 8 T (P<0.05) . 5 d i, 55 sai i Al 4l ik, 3.5 N K BT 41 HMGB1 5 R ik s m B

WIHR IE 41 1L-10 & & W] 2 F+ & (P<0.05) . 7 dAT, 5 7 d K BN ZH UK I HMGB 1 45 11 7235 , B 750 49 fii 2

AL A R, AR I A B SR R E 4L IL-10 7% AP HMGBl H A RSB EWl B & T2 04

i B REAR (P<0.05), W3R 3, (P<0.05) , F- 1k 1F 4l HMGB1 & 11 2 35 2 B 1%

3.4 X REANE ML TIPE2 & B 895 BF 75 45 FALRIL (P<0.05), WFES, K1,

WWR,S diF, SR g, B IE 4 TIPE2 & 4 itig

I W FEK (P<0.05) ., 7 dif, SRR H s, pa gl TNF-a J& & E 7 1 B 2 220 R PR, ol B0
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F3 FKEEBAXMKBRIIEMLAIL-10 ZEHFI (Y+s,n=8)

Table 3 Effect of Fuzheng Touxie prescription on IL-10 content in peripheral blood of rats (x+s,n=8) ng-L"

215 Mt /g ke 3h 1d 3d 5d 7d

2 H 85.45+3.80 85.45+3.80 85.45+3.80 85.45+3.80 85.45+3.80
LAY 109.41+18.54 166.75+73.44 88.90+4.99 112.75+16.03 135.12+57.70
RERTIR¥ 3.5 146.19+35.97" 189.27+69.23" 104.70+16.89" 104.72+12.60" 171.44+52.57"
Rk IE 10.75 146.21£66.95" 192.76+51.34" 105.53+10.60"% 115.00x14.46" 110.59+23.59"
FER 4K IE 3.5+10.75 132.56+£39.37" 169.19+76.12" 117.01£32.45"% 105.89+17.68" 102.90+9.64'%

K4 KREEBAXNKRIIEMA TIPE2 S EHZE (X+s,n=8)

Table 4 Effect of Fuzheng Touxie prescription on TIPE2 content in peripheral blood of rats (x+s,7=8) ng~L'l
41 51 /g ke 3h 1d 3d 5d 7d
[ 279.29+66.59 279.29+66.59 279.29+66.59 279.29+66.59 279.29+66.59
LAY 188.93+20.60 272.72+44.49 208.67+19.63 196.37+21.66 218.29+35.17
A2 35 3.5 241.59+40.89% 272.92+36.20 239.21+65.52 209.73+22.18" 179.74+9.46"%
Rk IE 10.75 246.29+56.76 315.22+83.36 216.05+12.63" 246.43+45.65 224.95+52.23
FER K IE 3.5+10.75 231.66+31.21% 228.46+39.43 234.22+46.16 229.69+43.22 185.79+22.86" >

RS HKEERAXNKXRMAL HMGBl EH X%
n=4)

80 (X+s,

Table 5 Effect of Fuzheng Touxie prescription on HMGBI1

protein expression in rat lung tissue (x+s,n=4)

25 51 Fl /g kg HMGB1/GAPDH
2 H 0.29+0.04
(S| 0.46+0.09"
R IE 10.75 0.33+0.02%

525 4L 8V P<0.05; SHE 8 2H A Y P<0.05.
1 e W

HMGB]1 g won s s e S S W% W e 25kDa

} -

GAPDH Wi W5 5 W% ---'--.- 37 kDa
e

A B c
A, ZSHA B, A, C. HI R IEAH
E1 ARMALZHMGBIEBEXK

Fig. 1 Electrophoresis of HMGB1 protein expression in rat lung

tissue
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J2 AR R R HE R E RN, 225 T IR ] TNF-a (1
TR TR, B fe 4 E VR AT RN AN A 28 2R 45 405 1) K
Ao e 3 d ), JE IR $k OE 4 TNF-a 7K O 55 54l 35

LA, U B 7E B e o R b R O b 2 (B
M) A A w0k > TNF-a B, KR A B o 1

HMGB 1 & —Fl = B R ~F 19 3R 41 8 1 e (iR R
FIL Al AR — Fh B 2 A e e M A = 2 R R
RN HMGB 43 W6 %1 i A1 5 o 38 50 4% /5 10 44 it
43U TL-1, TNF-a 25 R PEA 5. BE 2 B8 (LPS) &
PA JEYL () £33 1T ,HMGBI1 1] DL R LPS 45 4,
YEFH T TLR4 T 5 5 i 2% , 33U NF-«B U5 , {2 i
TNF-a, IL-18 % 4 5iE 3k P 5 5%, 5| 4 E R g 22
X PA B Gk K BUAE I HMGB1 35 3t 71 w] B 2 9 />
TNF-a, IL-18 %5 ¢ 5E [ F i B>, IRtk ,HMGBI
FE T 245 PA fili 5 W B9 2 & B AR . IR Y 1 d B
HMGBI1 7 & 76 % 20 4 5 AI% , B0 200375 0 20 F0 4 3R 4k
IE41 HMGBI 7 s 38 A 21 T i, mT e 5 3 100 3 B
TG R A 5, YL 3 d A S di, HMGB1 & &
B TH R, B HMGB 5 2 7 JE e 1 i 300 % 4 A
Fi o iYL s it ZER 46 0F 4 HMGB 1 /K B I T
Pl R A IF AR IR 7 d I FEAR HMGB1 2 1E % 7K
e, JRYe 7 dBF BRI Z] HMGB1 & 15 B T
254, T R IE 4 HMGB1 & [ £ 5B BT
RS, DA 1 25 5 10 B A % e 1) e 30 n 4K E 25 )
(¥ 4 IH ) s A R OE B AR 4 O R A R
HMGB 1 B, Ik 5 21 21458 43

IL-10 JJy —FR 4 28 B, BB 00 i 35 136 %) B A% 41 i
0 20 A 7= A HL At % 40 B B 0 TNF-a,y THEE
(IFN-y), IL-1B 4512251 | TIPE2 J& 4 3 #n 92 i 25 1
£ 86 11, TIPE2 mJ 38 i 5 20 bk e 2 K 4 &0 1R 2 1
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JK fift iff -8 ( Caspase-8 ) 45 A K B AR 0% & FH-1(AP-1)
FINF-kB 17K, t 4, TIPE2 i A 3 13 11 ] TNF-a
YeFp o pE s,

FERRYL 3 d i, RO AR OE 5 AR R E 41 1L-10 3%
RN 2 A1, U B R I 3 R 7 s R R O v 2 e] B R
b A A A8 R N el ML AR A B 2 RS E RS [
[F1) 57, B4 00 4K 0F 21 5 4E R 4K 0 240 TNF-a 7K P 7R 1%
TR, Y S di, BB ER IE 41 IL-10 55 T4l
75 4H , Pk IE 4 TIPE2 &5 TR 0 20, 130 B Jak s i
914K TE 3% A8 7 W1 LA b B A RE S B . R 7 d
Bf, L 00k 1E R SE SR Bk OE 41 TL-10 7K - AIK T 8 4l 55
AL, B4l i 4 AE IR Bk 1E 41 TIPE2 /K SPAIK T A Y
A, BT T4 (A4l B K OE 25 9 mT 4 B ML AR
MR K A B IE R ) G AR S

FEREA R Y i B v BRI ZH 9 TIL-10 FI TIPE2 2
B EAR [ 0 A8 Ak ks B, R B o R T R R
Ko - 6 100 o 1 8 b b AR . B4 IL-10, TIPE2 &
TNF-o (1) 3 5 B — 2 19 B AR S 46, 78 730 L IL-10,
TIPE2 #+ifii TNF-a, HMGB1 F& A% , o i IL-10, TIPE2
R A% 1A TNF-o, HMGB1 J} /& , B 1 IL-10, TIPE2 FF
{5 IMii TNF-o, HMGB1 FE X H s T 7 22 . 130 W] 78 &
e J5 LR & 550 R AL T — A M BB IR A, )
3914 T B JEAA 12 R B TNF-a b F 8 KRS
5 30195 JERL A S B I, 0 R G TL-10 A TIPE2 &b T i 7K
IR, HMGB 3 WA sl A, 410 2 4 s Bz 1) i — 25
PR LR S IEH K

25 LT IR BRI 3 7 AN R DR 4 4y A I 3 h
B 34 7] T & TNF-a 2K SF A2 3 LA X 55 J5 4R 1 7
Bk o JEYe 3 d i, R OE 7 A8 4y B0 A Pk I 25 (K
B ) AT AR AR 4 R F TNF-a K, [ B 4
S T IL-10 7K -, 38 5 4 RF 19 9 3k B o 458 473 il 41
g1, YL 5 AW, Bk 0E 3% 8 7 Al It IL-10 A1 TIPE2,
KSR TR AE R R0 4K 1E 25 9 n] AH 3T PR Al A
AT B AR HMGB 1 7K F- | sl 20 B 59 98 9E R 86k
Y 7 d I, HMGB1 & & % 1 % /K °F , IL-10 Al
TIPE2 L Ui B A , 158 BH % 1F 35 18 7 sl A 4k 1E 25
PR B AL A T PR A R AR T, R B
AR P P 1 kA R R AR A B L VA I A
ST R TR YT I G AE TR RN R T
SEC BB G AR A o AR 525 Y R E OB R 5 B
B E RN IR A LR OE 1 R A0 R 7 AR T 2 AR
A UL R RALE GEIK, UE RN TE L 45 AT
DA B, 4 7 $K0E 5 38 0 AH 4l A AR, 3k W) K B0k 2
BLAARBA BH - fa S 1 H Y o AR S 45 A ESE T
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