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Influence of Qingre Huatan Jiedu prescription on Akt/JNK3/Caspase-3
and NF-kB signaling pathway in apoplexy-associated pneumonia rats

WANG Tao, LIU Hongxiang” , WANG Ying, WANG Yang, LIU Yi, YAN Lijing
( Department of integration of traditional Chinese and Western medicine,

Affiliated Hospital of Hebei University, Baoding 071000, China)

[ Abstract]  Objective To investigate the influence of Qingre Huatan Jiedu prescription on lung tissues of rats with
apoplexy-associated pneumonia, and its relationships with the Akt/c-Jun amino terminal kinase 3 ( JNK3)/caspase-3 and
nuclear factor kB (NF-«kB) signaling pathway. Methods SD rats were divided into a sham group, model group ( cerebral

ischemia reperfusion lung injury rats), Qingre Huatan Jiedu prescription low-dose group (7 mg/kg), intermediate-dose
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group (14 mg/kg), high-dose group (28 mg/kg), and nimodipine group (200 mg/kg), with 24 rats in each group.
Pathological changes of lung tissues in rats were observed by the naked eye and hematoxylin-eosin staining (HE). The wet
weight and dry weight of lung tissues and arterial oxygen partial pressure in rats were also measured, enzyme-linked
immunosorbent assay was used to determine the oxidative index level in lung tissue, while western blot and
immunohistochemistry were used to detect Akt, p-Akt, JNK3, p-JNK3, Caspase-3, p65, and pS0 expression. Results

Compared with those in the sham group, W/D, PMN, MDA, TNF-a, IL-1B, lung tissue classification, lung tissue
pathological score, the expression of p-JNK3, Caspase-3, p65, and P50 protein, and the positive expression rates of p-
JNK3, p65, and P50 protein of lung tissue in the model group were all increased, while PaO,, OI, SOD, the expression of
p-Akt protein, and positive protein expression in lung tissue were all decreased. Compared with those in the model group,
W/D, PMN, MDA, TNF-a, IL-1B, lung tissue classification, lung tissue pathological score, the expression of p-JNK3,
Caspase-3, p65, and P50 protein, and the positive expression rates of p-JNK3, p65, and P50 protein of lung tissue in the
positive group and the Qingre Huatan Jiedu prescription group were all decreased, while PaO,, OI, SOD, the expression of
p-Akt protein, and positive protein expression in lung tissue were all decreased, in a dose-dependent manner (P <
0.05). Conclusions Qingre Huatan Jiedu prescription has a certain protective effect against lung injury in rats with

apoplexy-associated pneumonia. Its mechanism of action may be related to inhibition of the JNK3/Caspase-3 and NF-kB

signaling pathway and activation of Akt expression.
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Table 1 Comparison of W/D, PaO,, and Ol levels in rats in each group

255 A TIRE A B4 K (mmHg) AAHER(mmHg) PRI x 107 /L)
Groups W/D Pa0O, o1 PMN
% F- AL Sham group 4.36 £0.38 94.78 £1.52 440.52 +8.62 0.91 +0. 16
BEEIL] Model group 6.36 £0.51* 58.72 0. 64 * 296.87 £6.35* 2.88 £0.53 "
I Low dose group 5.86 +0. 34* 67.52 £0.73% 337.29 +8.27% 2.12 0. 29*
Fi 4 Middle dose group 5.16 £0. 24" 76.13 0. 52% 372.25 £7.39% 1. 64 0. 36"
#7734 High dose group 4.72 £0.43%" 85.76 0. 74%" 398.72 +6. 89" 1. 14 +0.28%"
FHAEZE Positive group 4.62 +0.56" 89.84 +0.71% 417.29 +9. 04" 0.97 +0. 23"

TE S FARAMLL, " P < 0.05; SHEBIAAMLL, P < 0.05; SAFIRAML, P < 0.05; 5HHE4AAL,"P < 0.05,
Note. Compared with the sham group, * P < 0.05. Compared with the model group, *P < 0.05. Compared with the low dose group, “P < 0.05.

Compared with the middle dose group, *P < 0.05.

&4 Middle dose group

EFIELL High dose group

FHME4 Positive group

1 i BURHIE &7 (HE B, x400)
Figure 1 Pathomorphology of lung tissue ( HE staining, x 400)
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F2  ASHKE SOD MDA JKFXt L
Table 2  Comparison of SOD and MDA levels in rats in each group

(fiiu)s SOD(NU/mg) MDA (umol/g) TNF-a( pg/mL) IL-1B( pg/mL)
{BFARZL Sham group 36.69 +2.07 134.27 +13. 66 16.57 £4.22 6.04 +1.06
K120 Model group 22.63£1.29* 203.75 +16.38 * 257.56 £20. 64 * 193.54 +28.46 *
I &4 Low dose group 25.76 +1.03* 184. 69 = 16. 44* 200. 18 +23. 44* 134.25 £20. 34*
520 Middle dose group 28.56 1. 19% 167.33 £15. 85% 170.23 £19. 25% 113.49 +15. 48%
#5420 High dose group 34.18 1. 55%b 155. 49 +15. 79%® 141. 69 = 15. 53%b 91.39 +10. 65>
FHA%E4H Positive group 33.29 £1. 14* 145. 63 +15. 49% 105. 76 + 14. 28* 82.45 £11.39*

HSBRFEARAMIL, *P< 0.05; FHAAMEL, *P < 0.05; SRR, P < 0.05; 59 R AL, P < 0.05,
Note. Compared with the sham group, * P < 0.05. Compared with the model group, *P < 0.05. Compared with the low dose group, “P < 0.05.
Compared with the middle dose group, *P < 0.05.
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Note. A: Sham operation group. B: Model group. C: Low dose

SRFARAM L, BRG] p-INK3 p65 . p50
PHA: F kTt i, p-Ake 25 PHAE R R BRI, 22 5%
AEEVE(P < 0.05) ; SHEAVZ AR L, BAPEL iE 4
AR ARTE T 20 p-INK3 | p65 . p50 BHPE e ik R A%,
p-AktE FIBHM: Rk T m , A R AR, 2 5
HREME(P<0.05), W4,

group. D: Medium dose group. E: High dose group. F:Positive
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Figure 2 Expression of Akt, p-Akt, JNK3, p-JNK3,
Caspase-3, p65 and P50 in each group

R3 KRUIHALUH Ake, p-Akt JNK3  p-JNK3 ,Caspase-3 ,p65 .p50 4 F#ik
Table 3 Expression of Akt, p-Akt, JNK3, p-JNK3, Caspase-3, p65, and pS0 proteins in rat lung tissue

5 Groups Akt p-Akt JNK3 p-JNK3 Caspase-3 po5 p30
FARAL Sham group 0.72 +0.13 0.76 +0. 04 0.58 +0. 12 0.17 +0.03 0.22 +0. 04 1.29 £0.06 1.16 +0.05
KL Model group 0.690.16*  0.13+0.08"  0.64=0.11*  0.95+0.00  0.83+0.08*  0.22+0.03*  0.18+0.05"
fIEFIEA] Low dose group  0.62 =0. 14* 0.24 +0.09* 0.66 +0. 11* 0.78 +0.09* 0.68 +0. 13* 0.49 +0.03* 0.33 0. 08"
P4 Middle dose group  0.67 +0.12% 0,42 +0.06™  0.63 £0. 14"  0.64+0.13%  0.52+0.06™  0.71 +0. 11"  0.76 £0. 06"
{754 High dose group  0.70 0. 16" 0.58 0. 13" 0.61 £0.13*"  0.48 £0.08""  0.38 £0.09">  0.97 £0.09*>  0.92 =0.07*"
FE:4 Positive group 0.60 +0. 18% 0.63 =0.05* 0.56 +0.12% 0.21 +0.03* 0.26 +0.05% 1. 11 +0.08* 1.05 £0. 06*

IR AL, * P < 0.05; SEEIAMLIL, P < 0.05; SEFEAMIL, P < 0.05; 5P EAEMLIL,"P < 0.05,
Note. Compared with the sham group, * P < 0.05. Compared with the model group, *P < 0.05. Compared with the low dose group, “P < 0.05.
Compared with the middle dose group, *P < 0. 05.
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R4 gL p-Akt p-JNK3 p65 .p50 T H FHIER A
Table 4 Positive expression of p-Akt, p-JNK3, p65, and pS0 proteins in lung tissue

2151 Groups p-Akt p-JNK3 po5 p50
{BFARLL Sham group 18.76 +2. 44 22.69 +4.07 18.92 3. 12 16. 85 2. 94
FEHIZH Model group 82.71 £9.872" 77.92 £9.07* 78.27 £8.03 " 70.58 £6.08 "
B 4L Low dose group 65.44 +7.52* 58.24 +6. 11* 49.62 +4.06" 66.49 +5. 28"
T4l Middle dose group 47.63 £5.87% 37.76 £3.97% 38.46 +3.62%  57.33 +4.62%
w4 High dose group 31.52 +3.74" 25.44 +3.68" 23.77 4. 26" 28.96 +3. 66
FHTEAL Positive group 24.73 +4.05" 24.39 +3.81" 21.67 +3.05" 24.66 +2. 68"

TE: SIEHAME, " P< 0.05; SEALUHLEL, *P < 0.05; SIKRIREAHM L, P < 0.05; 5 HFIERAMIL, P < 0.05,
Note. Compared with the sham group, * P < 0.05. Compared with the model group, *P < 0.05. Compared with the low dose group, “P < 0.05.

Compared with the middle dose group, *P < 0.05.
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