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Therapeutic effects of aconitum carmichaelii decoction
on a rat model of knee osteoarthritis
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Abstract: Objective To investigate the therapeutic effects of aconitum carmichaelii decoction based on the nuclear
factor E2 related factor 2 (Nrf2)/heme oxygenase-1 ( HO-1) pathway on a rat model of knee osteoarthritis ( KOA).
Methods KOA rat model was established by injecting papain solution into the knee joint; the rats after modeling were
randomly grouped into KOA group, aconitum carmichaelii decoction group (4.2 g/kg aconitum carmichaelii decoc-

tion) , inhibitor group (30 mg/kg ML385) , aconitum carmichaelii decoction+inhibitor group (4.2 g/kg aconitum car-
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michaelii decoction+30 mg/kg ML385), with 10 rats in each group, and another 10 rats were injected intracavitally
with physiological saline as the control group. Hematoxylin-eosin staining was used to observe the histopathological
changes of cartilage in cartilage and to score the damage; serum indicators of inflammatory factor [ tumor necrosis
factor-a ( TNF-a)/interleukin-18 (IL-18) | and oxidative stress [ malondialdehyde (MDA) and superoxide dismutase
(SOD) ] were measured by ELISA; Nrf2 and HO-1 expressions were detected by qRT-PCR and Western blotting.
Results
arrangement, and disappearance of lamellar structure, increased content of IL-13, TNF-a and MDA, and decreased

expressions of SOD, Nrf2, and HO-1 mRNA and protein ( P<0.05) ; compared with the KOA group, the pathological

Compared with the control group, the cartilage surface of KOA group was rough and uneven, disordered cell

damage of aconitum carmichaelii decoction group was relieved, with decreased contents of IL-1f, TNF-«, and MDA,
and increased expressions of SOD, Nrf2, and HO-1 mRNA and protein ( P<0.05) ; however, the pathological damage
in the inhibitor group was further aggravated, with increased content of IL-1B8, TNF-a, and MDA, and decreased
expressions of SOD, Nrf2, and HO-1 mRNA and protein ( P<0.05) ; compared with the aconitum carmichaelii decoc-
tion group, aconitum carmichaelii decoction+inhibitor group had more serious pathological damage, with increased con-
tent of IL-1B, TNF-a, and MDA, and decreased expressions of SOD, Nrf2, and HO-1 mRNA and protein ( P<0.05) ;
compared with the inhibitor group, the pathological damage in the aconitum carmichaelii decoction+inhibitor group was
slightly improved, with decreased content of IL-13, TNF-a, and MDA, and increased expressions of SOD, Nrf2, and
HO-1 mRNA and protein ( P<0.05). Conclusion Aconitum carmichaelii decoction can treat KOA rats by activating
Nrf2/HO-1 pathway.

Key words: Aconitum carmichaelii decoction; Nuclear factor E2 related factor 2/Heme oxygenase-1 pathway; Knee

osteoarthritis ; Therapeutic mechanism
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Figure 1

X-ray test results
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K2 s dgun BB R AR -, x100)
Figure 2 Histopathology changes of cartilage ( hematoxylin-eosin staining, x100)
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Table 1 Changes of IL-13 and TNF-a in serum
of rats in each group/( pg/mL)

2053 IL-1B TNF-a
X B2 30.24+3.11 86.27+8.74
KOA % 58.61+5.88" 132.38+13.45"
eSS VE) 34.52+3.46* 88.05+8.82"
E i BalEd: 86.54+8.72" 188.64+18.92*
L3+ 20 55.28+5.59%  134.05+13.42%*

*P<0.05 vs XtHEZH ;" P<0.05 vs KOA #H;“P<0.05 vs 1
SV ;2 P<0.05 vs T4,

%2 AAKREUMTEH MDA SOD K-
Table 2 MDA and SOD levels in serum of rats in each group

21531 MDA/ (nmol/mL) SOD/(U/mL)
Xt iR gH 18.42+1.85 36.51+3.66
KOA 4 38.51+3.86" 19.64+1.98"
ARV 19.05+1.91* 34.21+3.43"
E B e 52.04+5.22" 12.55+1.27*
L3+ A 38.88+3.89%" 20.16+2.11%

P<0.05 vs XtHEZH ;" P<0.05 vs KOA #H;“P<0.05 vs 1
LA ;4 P<0.05 vs I
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3 FHKRAEHLD Nrf2 \HO-1 mRNA 7K
Table 3 Nrf2 and HO-1 mRNA levels in cartilage tissue
of rats in each group

205 Nrf2 mRNA HO-1 mRNA
X HEZH 0.92+0.10 1.16+0.12
KOA 0.53+0.06 " 0.62+£0.07"
538 0.85+0.09" 1.05+0.11*
it 7 28 0.23+0.03* 0.34£0.04*
53 G+ il 570 41 0.58+0.06%* 0.68+0.07**

*P<0.05 vs XHBZ ;" P<0.05 vs KOA #H;%P<0.05 vs 1%
kYA ;2 P<0.05 vs TG4,
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P<0.001) ;55 KOA 4L, 23k 7 41 RTm il 57 20 241
21 Nrf2 \HO-1 D) A% 885 F1 Nif2 %35 22 7 A 4t
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Figure 3 Nrf2 and HO-1 protein expressions in cartilage tissue
and cell nuclei
A Control group; B: KOA group; C. Aconitum
carmichaelii decoction group; D: Inhibitor group;
E. Aconitum carmichaelii decoction + inhibitor

group.
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Table 4 Expression of Nrf2 and HO-1 in cartilage tissue
and Nrf2 expression in nuclear protein of rats

-~ Nrf2/ HO-1/ M H

- GAPDH GAPDH  Nrf2/GAPDH
X HRZH 0.99+0.10 1.12+0.12 0.85+0.09

KOA 4 0.58+£0.06"  0.61£0.07"  0.42+0.05"
5397 0.83+0.09*  1.01x0.11*  0.74£0.08"
Bl I Bl 0.26+0.03"  0.32+0.04*  0.21£0.03"
jEi N Ry +

%;ﬁg W 059:0.06%  0.66:0.07%  0.45:0.05%

I =
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TR BRI FNOC 5 I RRE B 72K P A S By, ki ik
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Nrf2 &8 M0 3 Y 3= B AL T, 8 4 i 41k
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X KOA MBGEEE BABEEE L, RFRER K
P KOA K EUECH 404 Nif2 \HO-1 mRNA M &
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NLE A AN A5 0ETE AT I B H 4 . #140: DNA RNA HbsAg \PCR 5%, AH HHY A&
B FN AN ARE I LA JFR i R AE SO Z UG I 258 ST T IO A — I B S R ZE IR
S NG AR TR A A A SR TS A — R B SO R TR BIES NS AN SO RR R H AR g i 1]
0 AT P A B RS (IR ) |, BH 28 1 i N IR 1 87 {55 25 B 1iF ( obstructive sleep apnea syndrome, OSAS) ., A
B 4 DU 24 TR AN BT A i, DA SRsg i il et PO SCAR GRS IR T 47 .
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