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The Protective Effect of Eriodictyol on Lung Tissue of Young Mice
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Abstract This paper investigated the protective effect of ERD (Eriodictyol) on the lung tissue of young
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mice with MP (mycoplasma pneumonia) by regulating the IL-6 (interleukin-6)/STAT3 (signal transducer and acti-
vator of transcription 3) signaling pathway. An MP mouse model was constructed, and successfully modeled mice
were stochastically assigned into Model group, low-dose ERD group, medium-dose ERD group, high-dose ERD
group, and rIL-6 (IL-6/STAT3 signaling pathway activator) group, each had 10 mice. In addition, 10 normal mice
were included as the Con group, and an equal amount of sodium chloride solution was given to both the Con group
and the Model group. The wet weight index of mouse lungs was measured. Fully automatic blood gas analyzer was
used to detect arterial oxygen partial pressure and carbon dioxide partial pressure in mice. HE staining and Masson
staining were performed to observe the pathological changes in mouse lung tissue. TUNEL staining was performed
to observe apoptosis of mouse lung tissue cells. ELISA was used to detect the inflammatory related factors in mouse
serum. Western blot was performed to detect the apoptosis related proteins and IL-6/STAT3 signaling pathway re-
lated proteins in mouse lung tissue. The results showed that the pathological damage of lung tissue in the Model
group was severe, with inflammatory cell infiltration and a large amount of collagen fiber deposition. The lung
wet weight index, partial pressure of carbon dioxide, and apoptosis rate in the Model group were higher than those
in the Con group. The expressions of Bax, Caspase-3, and p-STAT3/STAT3 in the lung tissue in the Model group
were higher than those in the Con group, and the levels of serum IL-8, TNF-a, IL-1B, and IL-6 were higher than
those in the Con group (P<0.05). In the Model group, the blood oxygen partial pressure was lower than that in the
Con group, the serum IL-10 level was lower than that in the Con group, and the expression of Bcl-2 in the lung
tissue was lower than that in the Con group (P<0.05). The low-dose, medium-dose, and high-dose ERD groups
showed reduced pathological damage to lung tissue, decreased inflammatory cell infiltration and collagen fiber
deposition. In the low-dose, medium-dose, and high-dose ERD groups, the lung wet weight index, carbon dioxide
partial pressure, cell apoptosis rate were lower than those in the Model group. In the low-dose, medium-dose, and
high-dose ERD groups, the expressions of Bax, Caspase-3, p-STAT3/STAT3 in lung tissue were lower than those
in the Model group, and the levels of serum IL-8, TNF-a, IL-1B, IL-6 were lower than those in the Model group
(P<0.05). In the low-dose, medium-dose, and high-dose ERD groups, the blood oxygen partial pressure was
higher than that in the Model group, and the IL-10 level was higher than that in the Model group. The expression
of Bcl-2 than that in lung tissue was higher than that in the Model group (P<0.05). The lung tissue pathological
damage of mice in the rIL-6 group worsened, with increased inflammatory cell infiltration and collagen fiber de-
position. The lung wet weight index, partial pressure of carbon dioxide, and apoptosis rate were lower than those
in the ERD high-dose group. The expressions of Bax, Caspase-3 and p-STAT3/STAT3 in lung tissue were higher
than those in the ERD high-dose group. The levels of serum IL-8, TNF-a, IL-1B, and IL-6 were higher than those
in the high-dose ERD group (P<0.05). The blood oxygen partial pressure was lower than that in the ERD high-
dose group, and the serum IL-10 was lower than that in the ERD high-dose group. The expression of Bcl-2 in
lung tissue was lower than that in the ERD high-dose group (P<0.05). To sum up, ERD exerts a protective effect
on the lung tissue of MP mice by inhibiting IL-6/STAT3 signaling pathway and suppressing inflammatory cell
infiltration.

Keywords Eriodictyol; interleukin-6/signal transducer and activator of transcription 3; mycoplasma pneu-

monia; lung tissue
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H/NRIFRERS. AR R 2 E & T ERDR
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2.2 ERDXIMP/)\ R Ah¢E 2R R IB T 1L A9 S
ModelZH 5 ConHAH EL, /)N 53U 2H 2995 £ 453 45 7

xR FANBREERY. FBKOESEM_SMHESELLR
Table 1 Comparison of lung wet weight index, arterial oxygen partial pressure and carbon dioxide partial pressure

among different groups of mice

415 JI . 2B 4 A % Bk M4 7 Hs/mmHg A4/ mmHg

Groups Lung wet weight index /% Arterial oxygen partial pressure /mmHg  Partial pressure of carbon dioxide /mmHg

Con group 0.45+0.05 99.38+10.69 42.58+4.39

Model group 1.05+0.11* 52.49+6.28* 91.3749.53*

ERD low-dose group 0.89+0.09" 63.15+6.44° 80.27+8.16

ERD medium-dose group ~ 0.75+0.15" 78.49+7.86% 66.81+6.87"

ERD high-dose group 0.56+0.06¢ 92.25+11.93%4 51.97+5.2454

rIL-6 group 0.97+0.12°¢ 59.74+6.57¢ 86.45+8.75¢
xts, n=10; *P<0.05, 5ConZH LL#Z; °P<0.05, EModel4 LL#L; <P<0.05, HERDEFAE LA LLE; P<0.05, HERDH &R LLER; <P<0.05, SERDE
FIEA

X+s, n=10; *P<0.05 compared with the Con group; "P<0.05 compared with the Model group; °P<0.05 compared with the ERD low-dose group;
4P<0.05 compared with the ERD medium-dose group; °P<0.05 compared with the ERD high-dose group.
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Model group
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Caspase-33 1A 7K1 {2 K T-Model 41 (P<0.05), Bel-2
FIEIKT- 2 2 5 T Model 2H.(P<0.05); rIL-64H./) B
HAAMMPET- 2%, Bax. Caspase-3KiL/KF 03 5
T ERD & 7841 (P<0.05), Bel-2FE kKB FHET
ERD B (P<0.05). W3, E4m%E2.,
2.4 ERDXIMP/R IE & 14 46 5k E FFRIB KT
A

ModelZH /)N B L35 IL-8. TNF-a. IL-1pFEik7K
P T Con4l (P<0.05), IL-1046 157K A% T Con4l

ERD low-dose group

W L& gl
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Fig.1 HE staining shows the pathological changes of lung tissues in each group of mice
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Fig.2 Observation of collagen fiber changes in lung tissues of mice in each group by Masson staining
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Con group Model group ERD low-dose group

ERD medium-dose group

3 TUNELZ® Y5/ AELRMEAE T
Fig.3 Observation of apoptosis changes in mouse lung tissue by TUNEL staining
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A: Con#; B: Model; C: ERDA/) 5 4H; D: ERDH17 5 4H; E: ERDimi ) 41 F: rIL-641.
A: Con group; B: Model; C: ERD low-dose group; D: ERD medium-dose group; E: ERD high-dose group; F: rIL-6 group.
[El4 Western bloti& /R A 2E ARV T HXEBRIZIFER
Fig.4 Western blot analysis of the expression levels of apoptosis-related proteins in mouse lung tissue

x2 HEPNRABLATHEXEBRIALER

Table 2 Comparison of expression levels of apoptosis-related proteins in lung tissues of each group of mice

I 5 THT /%

Griljlps AJpopisis rate /% Bax Caspase-3 Bel-2

Con group 2.35£0.25 0.58+0.06 0.39+0.04 1.27+0.15

Model group 31.48+3.76" 1.15£0.12* 1.06+0.13* 0.61£0.07*

ERD low-dose group 25.61+2.68 1.03+0.11° 0.91+0.12° 0.78+0.09°

ERD medium-dose group 16.931.82" 0.86+0.09 0.74%0.08™ 0.99+0.11%

ERD high-dose group 5.49+0.63"¢ 0.67+0.07" 0.55%0.06" 1,130,125

1IL-6 group 27.5842.84° 1.07+0.13¢ 0.98+0.11¢ 0.7240.08¢
¥Es, n=10; *P<0.05, 55 Con41 H4%; *P<0.05, SModell Lh4s; <P<0.05, HERDIEFAIE AL ‘P<0.05, SSERD A LA <P<0.05, HERDE
A L

x+s, n=10; *P<0.05 compared with the Con group; *P<0.05 compared with the Model group; P<0.05 compared with the ERD low-dose group;
4P<0.05 compared with the ERD medium-dose group; °P<0.05 compared with the ERD high-dose group.
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Table 3 Comparison of expression levels of inflammatory-related factors in serum of each group of mice

iR
IL-8 /ng-L"! TNF-a /ng-L" IL-1B /ng-L"! IL-10 /pg'mL"'

Groups
Con group 286.58+31.92 310.79+36.41 55.97+6.28 298.75+31.69
Model group 531.76+58.43% 628.17+£69.55* 124.86+15.03* 86.91+9.27°

475.21£51.67°
407.63+43.84"
323.94+35.78%¢
513.87+£54.21¢

ERD low-dose group
ERD medium-dose group
ERD high-dose group
rIL-6 group

560.83+61.39°
474.53+53.82%
385.96+42.67"¢
589.41+64.83¢

103.45+11.52° 115.79+12.82°

82.62+8.27™ 183.53+19.43"
69.73£7.65™¢ 257.36428.71>¢
116.24+12.96° 96.25+10.45¢

xs, n=10; *P<0.05, 5Con4lLL5:; *P<0.05, S5Model 4l EL4; <P<0.05, SERDKFIE L LLE; 4P<0.05, SERDHIE4LILES; <P<0.05, SERD &

FIE A LA

X+s, n=10; *P<0.05 compared with the Con group; "P<0.05 compared with the Model group; “P<0.05 compared with the ERD low-dose group;
4P<0.05 compared with the ERD medium-dose group; “P<0.05 compared with the ERD high-dose group.
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STAT3 e D IR S e SIS

GAPDH

A: ConZHl; B: Model4l; C: ERDI & 41; D: ERDH 7l 41; E: ERD il &4 F: rIL-641,
A: Con group; B: Model; C: ERD low-dose group; D: ERD medium-dose group; E: ERD high-dose group; F: rIL-6 group.
[E]5 Western blott&ill/)\ 5 BitA41IL-6/STAT3 {5 S i@ X EAKRIXIER
Fig.5 Western blot analysis of the expression levels of proteins related to the IL-6/STAT3 signaling pathway in mouse lung tissue
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BFER RINERRPUAE R Oy 2 H T6T
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R, B — SRR MPRAEME B, IR
B R RITIE, BEEMPEFE IIBIT 4R . &
BFF 5K FH /0N BRSSO\ i 208 S i A T o s AR A
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Table 4 Comparison of IL-6/STAT3 signaling pathway-related protein expressions in lung tissues of each group of mice
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Groups IL-6/GAPDH p-STAT3/STAT3
Con group 0.68+0.07 0.26+0.03
Model group 1.45+0.15° 0.99+0.11°

ERD low-dose group 1.29+0.14° 0.85+0.09°
ERD medium-dose group 1.06+0.12% 0.62+0.07"
ERD high-dose group 0.79+0.09¢ 0.38+0.05"¢
rIL-6 group 1.37+0.14° 0.91+0.12°¢

X5, n=10; *P<0.05, 5Conl LLEE; °P<0.05, S5Model41 [LE; <P<0.05, SERDIEFE A LLEE; 4P<0.05, SERDHFIE AL LLEE; ©P<0.05, 5ERDR

e L

X+s, n=10; *P<0.05 compared with the Con group; "P<0.05 compared with the Model group; °P<0.05 compared with the ERD low-dose group;
4P<0.05 compared with the ERD medium-dose group; °P<0.05 compared with the ERD high-dose group.
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