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Research of effects of acacetin on lung injury in mice with Mycoplasma pneumoniae

pneumonia by regulating the JAK2/STAT3 signaling pathway
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Abstract; Objective

in Mycoplasma pneumoniae pneumonia ( MPP) mice and analyze the

To discuss the effects of acacetin on lung injury

relationship between its mechanism and the Janus kinase 2 ( JAK2)/

signal transducer and activator of transcription 3 ( STAT3) signaling
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pathway. Methods A MPP mouse model was constructed, and successfully modeled mice were stochastically divided
into model group, low, medium and high dose acacetin experimental groups (acacetin — L, M, and H groups: 12.5,
25.0, and 50.0 mg - kg ™' acacetin) and high — dose acacetin — H + JAK2 activator coumarin group (acacetin — H +
coumarin 50 mg + kg ' acacetin — L and 2 mg - kg ™' coumarin) , each with 12 mice. Twelve normal healthy mice were
intranasally instilled with an equal amount of physiological saline as the control group. Blood gas analyzer was used to
detect arterial partial pressure of carbon dioxide (PaCO,) and arterial partial pressure of oxygen ( PaO,) of mice,
oxygen concentration analyzer was used to detect fraction of inspired oxygen (FiO,), and the oxygenation index ( OI)
was calculated. Enzyme — linked immunosorbent assay ( ELISA) was used to detect serum inflammatory factors.
Biochemical method was used to detect oxidative stress indicators. The lung index and lung wet dry ratio were weighed
and calculated. Hematoxylin — eosin (HE) staining was employed to evaluate the pathological lesions in lung tissue.
Western blot assay was performed to detect the protein expression of JAK2/STAT3 signaling pathway — related
Results - M, - H groups, control group, model group, and
acacetin — H + coumamycin group were (274.63 + 30.02), (320.16 = 35.79), (374.55 + 39.88),
(403.57 £43.61), (220.31 £26.78) and (241.03 £29. 14) mmHg, respectively; the IL — 6 levels were (124.56 +
13.27), (87.61 £9.23), (56.34 +6.77), (36.50 +4.15), (172.59 +18.24) and (149.33 £16.05)pg - mL ™",
respectively; the MDA contents were (4.06 £0.45), (2.97 £0.31), (1.93£0.22), (1.82+0.20), (5.31 £0.58)
and (4.69 +0.49) nmol + mL™", respectively; the lung index was 1.31 +0.15, 0.99 +0.11, 0.57 + 0.07,
0.52£0.06, 1.78 £0.19, and 1.54 £0. 17, respectively; the lung wet/dry weight ratio was (6.83 £0.73)% ,
(5.61 £0.58)% , (4.35+0.49)% , (4.10+0.45)% , (7.86 £0.86)% and (7.33 +0.81) % , respectively; the
phosphorylated (p) — JAK2/JAK2 ratio were 0. 71 £0. 08, 0. 56 £0. 06, 0.43 £0.05, 0.39 0. 04, 0. 86 +0. 09 and
0.79 £0. 08, respectively; the p — STAT3/STAT3 ratio were 0. 67 0. 07, 0.46 +£0.06, 0.30 £0.04, 0.16 0. 02,

0.83 £0.09 and 0.74 +£0.08, respectively. There were statistically significant differences in the above indicators

molecules. The OI value of the acacetin — L,

between the model group and the control group, between the acacetin — H group and the model group, and between the
acacetin — H + coumarin group and the acacetin — H group (all P <0.05). Conclusion Acacetin can effectively
improve lung injury in MPP mice, possibly by inhibiting the JAK2/STAT3 signaling pathway.

Key words: acacetin; Janus kinase 2/signal transducer and activator of transcription 3 signaling pathway ; Mycoplasma

pneumoniae pneumonia; lung injury
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JRUREISAZAE W), 72 A AR AR RE B RS, AT LS R
LB AE A, DT B, T B 58 S
& Hili % ( Mycoplasma pneumoniae pneumonia, MPP )
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REEA YR IR A A2 77 5 b g U8 58 R (tumor
necrosis factor, TNF) — o, FI4AME4) 2 (interleukin, IL) -6,
IL - 1B P 1K £ 22 W% ot 3 55 ( enzyme — linked immu-
nosorbent assay, ELISA ) i & , B kMG R A Y
FHEA BR 2 v A2 575 88 A Ak ) B AL T (superoxide
dismutase , SOD ) | 25 bt H ik i & L 9 B8 ( glutathione
peroxidase , GSH — Px) 3§ 387 & . 9 [ ( malondial-
dehyde , MDA) & 8 1250 &, 44 oh g o i AR )
FERT 5T Bir 42 7 5 W B L ( phosphorylated, p) — JAK2,
JAK2 \p — STAT3 | STAT3 , H i [ - 3 — W R i i
( glyceraldehyde - 3 - phosphate
GAPDH) 1 {& F1 0 %% 3k & 14 G ( immunoglobulin G
secondary antibody, IgG) — 47, ¥ 1 B [E Abcam 7\ ]
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Fi0,) ,3F11%& 01, 0I = Pa0,/Fi0,
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4, PaO, F1 Ol ¥y W 25 3% fn, PaCO, & 2 F% I
(¥ P<0.05) ; fil#E% -H + FLERAWHMEE - H
4, PaO, F1 Ol ¥y & 2% B% fik, PaCO, & 2 3% Jn
($P<0.05), LFE1,
2 RIEREXT MPP /R K IE E F R 2200

R 40 B ZH, TNF — o IL - 6 FlI IL - 1B /K
B 3 (¥ P <0.05) ; fij#E %= - L .M H 41854
BRI  TNF — o IL — 6 Fl IL — 18 7K -3 5 B R AIG (1
P<0.05);fiI#l % - H + FEHEXABHME -H
ZH,TNF — o [ IL - 6 F1 IL - 18 /K1 W 25 364 i (3
P<0.05), W32,
3 FEREIT MPP /R &R IERAI M

L 7R 20 ¢ X BE 2, SOD Fl GSH - Px i PR 34 i
FHREAR, MDA & & 1 25 3 (¥ P <0.05) ;5 il #
% - L. M. H AL, SOD Fl GSH - Px K £y
3 TR, MDA & it i BRI (34 P <0.05) 5 il 4

R ORIBLER RS S AR 2 (MPP) /)N BUAES 158  52 )
(x +5)
Table 1 Effects of acacetin on oxygenation index in Mycoplasma

pneumoniae pneumonia( MPP) mice (x +s)

Group n  PaO,(mmHg)  PaCO,(mmHg) OI( mmHg)
Control 12 90.12+9.85 27.19 £3.10 403. 57 +43. 61
Model 12 46.23 +5.01* 58.51+6.33*  220.31 £26.78*

47.36 £5.17%  274.63 £30.02*
39.75 +4.31*~ 320,16 £35.79*2
28. 11 £3.25*24 374,55 £30, 8g*LA

Acacetin —L. 12 58.71 +6.32*
Acacetin —-M 12 70.33 7. 65%2
Acacetin —H 12 83.06 +8, 79724

Acacetin — H +

12 52.61 +5.77% 52.90 +5.89%  241.03 £29. 14%

Coumamycin

Pa0, ; Arterial partial pressure of oxygen; PaCO,: Arterial partial pressure
of carbon dioxide; OI: Oxygenation index; Control group: Received intrap-
eritoneal injections of normal saline on the same schedule; Model group:
Modeled and received intraperitoneal injections of normal saline; Acacetin —
L, -M, — H groups: Received intraperitoneal injections of 12.5, 25, and
50 mg - kg ™! acacetin after modeled; Acacetin — H + coumamycin group:

1

Received intraperitoneal injections of 50 mg - kg ™" acacetin combined with

2 mg - kg™' coumermycin after modeled; Compared with control group,
*P<0.05; Compared with model group,” P < 0.05; Compared with
acacetin — L. group,” P < 0.05; Compared with acacetin — M group,

AP <0.05; Compared with acacetin — H group, P <0. 05.

F-H+ HFUHERAKAME - H 41, SOD F1
GSH - Pxif ¥ 35 & 2 Ff Ik, MDA & & 2 3 5
(¥ P<0.05),1L#E3,
4  FIEREST MPP /R TS S0 AR E T L MOS0
BRI L 000 RAZEL, it +i8 B3R i 1 L 35 0 2 T
(¥ P<0.05) ;M 2 — LM H 414 AR, fili 5 4k
AR L34 0 R (1 P <0.05) s filME R - H +
T IR R BRI R - H 4L, 48 FORI G Tt 3y 2
ETE (¥ P<0.05), L3k 4,
5 FI#REST MPP /R Al LR IR IS L B0
PO AN e A o i e A N e W R
o 385 A2 7 FE G SR i e BE B A 0 RS Ml 4 40 B B T

T2 UBLERXT MPP /] FRAAE T IR (% £ 5)

Table 2 Effects of acacetin on inflammatory factors in MPP mice

(x£s)

G TNF - a -6 IL-1B

I'()Llp _ _ _
(pg-mL™")  (pg-mL™")  (pg-mL™")

Control 123.51 +13.26  36.50 +4.15  81.27 +8.76

Model 305.67 £32.61* 172.59 18.24* 234.16 +25.79 *

241.07 £26.42% 124.56 £13.27% 182.03 £19.51*
196.33 £21.03*2 87.61 +9.23%2 137.89 +15.38*~
156.79 £17. 11#2456.34 £6. 77%24 98.33 £10. 54*2 4

Acacetin — L
Acacetin - M
Acacetin - H

Acacetin - H
cacelin =l 275,06 £20. 15¢ 149,33 £16.05% 201. 46 +22. 048

Coumamycin

Dose and n refer to table 1; TNF — a: Tumor necrosis factor — oc; IL -6
Interleukin — 6; IL — 18 Interleukin — 18; Compared with control group,
*P<0.05; Compared with model group,” P < 0.05; Compared with
acacetin — L. group,” P < 0.05; Compared with acacetin — M group,

4P <0.05; Compared with acacetin — H group, %P <0. 05.

F3  FIMELZEXT MPP /N AR AR PRSI0 (x £ 5)
Table 3  Effects of acacetin on oxidative stress indices in MPP

mice(x £5s)

Group SOD | GSH - P)l( MDA |
(U-mL™") (U-mL~")  (nmol - mL™")
Control 59.16 +6.71  26.11 £2.96 1.82 +0.20
Model 21.05+2.36*  5.06+0.53*  5.31+0.58"
Acacetin - L 30.57 £3.31%  12.19 £1.37* 4.06 0. 45*
Acacetin — M 41.36 +4.37*>  18.55 £1.98*4  2.97 +0.31*~
Acacetin — H 53.78 £5.69%~4 25.34 £2 77*A4 1.93 £0.22%~4

Acacetin — H +

26.97 +2.85% 8.60 £0. 92& 4.69 +0. 49%

Coumamycin

Dose refer to table 1; SOD: Superoxide dismutase; GSH — Px; Glutathione
peroxidase; MDA Malondialdehyde; Compared with control group,
* P <0.05; Compared with model group,*P <0. 05; Compared with acace-
tin — L group, 2 P <0. 05 ; Compared with acacetin — M group, 4 P <0.05;

Compared with acacetin — H group, P <0. 05.
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GRERAKAM R - H 4, i 25 B,
UL T
6 HltE=xt MPP /hiR JAK2/STAT3 {5 S8 B 9
Al

R 2 5 % BR AL, p — JAK2/JAK2 Fl p — STAT3/
STAT3 LKAE 4 2 358 n (34 P <0.05) ; fil#E &= - L.
M. H 4w 4, p — JAK2/JAK2 #1 p — STAT3/
STAT3 [LfH ¥4 R (4 P <0.05) s fil#E % - H +
FURRAKMME - H 4, p - JAK2/JAK2 FI
p — STAT3/STAT3 FUAB ¥4 i & 1 in (3 P <0.05) , W,
=5 ME 2,

F4  FRREXT MPP /N EURHEECRIIE T LLAYEI (x +5)
Table 4

weight ratio in MPP mice(x +s)

Effects of acacetin on lung index and lung wet/dry

Lung wet/dry

Group n Lung index

weight ratio (% )
Control 6  0.52+0.06 4.10 £0.45
Model 6 1.78 £0.19 " 7.86 +0.86 "
Acacetin — L 6 1.31 0. 15* 6.83 0. 73"
Acacetin - M 6 0.99+£0.11%2 5.61 £0. 58"
Acacetin - H 6 0.57x0.07*24  4.35x(0.49*°4
Acacetin — H + Coumamycin 6 1.54 +0.17%¢ 7.33 +0.81%

Dose refer to table 1; Compared with control group, * P <0.05; Compared
with model group,* P < 0.05; Compared with acacetin — L group,
AP <0.05; Compared with acacetin — M group, 4 P < 0.05; Compared

with acacetin — H group , ¥ P <0. 05.

Control

1 JRAKE — YL (HE) e @G /I B2 200 B £E (% 200)

Figure 1

MPP Sy JUEE (A b sy R IR R G , 32 858 1
TR B CURALHE , W R & TN B 4 HLE P 9/
A MPP 5| & IR R G, AL
o PR 0F L ) J55 A i 2 g =, 9 300 T o v s 494 %
] 55 2 At 200 5308 5 1) 55 2 4k A AT ) , 8439 155 2

£S5 FIBLEXT MPP /) Janus J8 2/ 15 557 3 1 FEE SR
Bi1- 3 (JAK2/STAT3) {5 538 B YR (% £5)

Table 5 Effects of acacetin on Janus kinase 2/signal transducer
and activator of transcription 3 ( JAK2/STAT3) signaling pathway
in MPP mice(x +5)

Group n  p-JAK2/JAK2 p-STAT3/STAT3
Control 6 0.39x0.04 0.16 +0.02
Model 6 0.86+0.09" 0.83 +0.09 *
Acacetin — L 6 0.71 £0. 08* 0.67 0. 07*
Acacetin — M 6  0.56+0.06"  0.46 +0.06"
Acacetin — H 6  0.43+0.05*A4 0.30 £0.04%4
Acacetin — H + Coumamycin 6 0.79 +0. 08% 0.74 £0.08%

Dose refer to Table 1; Compared with control group, * P <0.05; Compared
with model group,” P < 0.05; Compared with acacetin — L group,
AP <0.05; Compared with acacetin — M group,4 P < 0.05; Compared

with acacetin — H group, P <0. 05.

A R S — 30 (D:

— ——— e —

A B ¢ D E F
2 ERER G AN A JAK2/STAT3 S B AH G 1
Detection of JAK2/STAT3 signaling pathway — related
proteins by Western blot

p-JAK2
88 kDa

p-STAT3

GAPDH

Figure 2

A: Control group; B:; Model group; C: Acacetin — L. group; D; Acacetin — M

group ; E: Acacetin — H group; F : Acacetin — H + Coumamycin group

4L LN fu. b <. |
Acacetin-H+Coumamycin

Aci écet{n—M

Detection of pathological changes in mouse lung tissues by hematoxylin — eosin( HE) staining( x200)

JEE B PR B S0 5E T RE B 55 1Y SR A, 8 T 4k kS R il
e, PEBESCTE R 7T 7K i 96 98 3 2 A
B, e A O AEIR G T . HAT, JAYT MPP fY
W ILZGH RIA W B IPTAE R 8 S, AUA 258
AR, TH0LE & 7k 5 = e 25 . Rk, IF
V& IR S SR L Y

R HA PR BB E AT, BF 98 B,
F L] NOD FEAZ IR R I 25 AR G 3 R
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