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Effects of Rehmannioside A on Brain Dysfunction and Nrf2/GPX4-mediated
Ferroptosis Pathway in CLP-induced Sepsis Rats*

XU Jing', HUO Kang’, GUO Qin-1€’, BAI Li-xi', LI Na’, DU Jun-kai'*
(1 Department of Emergency; 2 Department of Neurology; 3 Department of Critical Care Medicine; 4 Department of Laboratory,
The First Affiliated Hospital of Xi'an Jiaotong University, Xi'an, Shaanxi, 710061, China)

ABSTRACT Objective: To investigate the effect and mechanism of Rehmannioside A (ReA) on brain dysfunction in cecal ligation
and perforation (CLP) -induced sepsis rats. Methods: 56 CLP-induced sepsis rats were randomly divided into CLP group (n=12),
CLP+20ReA group (n=11), CLP+40ReA group (n=11), CLP+80ReA group (n=11), and GPX4-IN-3 group (n=11). Ten rats underwent
Sham operation as sham group. Rats in Sham group and CLP group were given 1 mL dimethyl sulfoxide (DMSO). Rats in CLP+20ReA
group, CLP+40ReA group and CLP+80ReA group were given 1 mL of 20, 40 and 80 mg/kg/d Rehmannioside A, respectively. Rats in
GPX4-IN-3 group were simultaneously administrated with 0.5 mL 80 mg/kg/d of Rehmannioside A and 0.5 mL 15 mg/kg/d of the selec-
tive inducer of ferroptosis GPX4-IN-3. Each group was given the drug for 3 days. Neural function score and Morris water maze test were
used to evaluate brain function. Neuron-specific enolase (NSE) and S1008 levels were detected by ELISA. The water content of brain tis-
sue was measured by weighing method. Brain injury was evaluated by HE staining and Nissl staining. The levels of reduced glutathione
(GSH) and malondialdehyde (MDA) in brain tissue were detected by micromethods. The levels of interleukin-6 (IL-6) and tumor necrosis
factor-a  (TNF-a) were measured by ELISA. The content of Fe** in brain tissue was determined by micromethod. The levels of nuclear
factor E2-related factor 2 (Nrf2), Kelch-like ECH related protein 1 (Keapl) and glutathione peroxidase 4 (GPX4) protein in brain tissue
were detected by Western blot. Results: Compared with CLP group, the neural function scores and escape latency of CLP+20ReA group,
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CLP+40ReA group and CLP+80ReA group decreased (P<0.05), the number of crossing platforms increased (P<0.05), the neuronal dam-
age reduced, the levels of serum NSE and S1008 decreased (P<0.05), the level of GSH in brain tissue increased (P<0.05). The water con-

tent of brain tissue and levels of MDA, IL-6, TNF-a and the content of Fe?* in brain tissue decreased (P<0.05), the protein expressions of

Nrf2 (nucleus) and GPX4 in brain tissue increased (P<0.05), and the protein expression of Keapl decreased (P<0.05). Compared with
CLP+80ReA group, the brain dysfunction of GPX4-IN-3 group was aggravated, and the Nrf2/GPX4 pathway was inhibited (P<0.05).
Conclusion: Rehmannioside A inhibits ferroptosis by activating Nrf2/GPX4 pathway, thereby alleviating brain dysfunction in CLP-in-

duced sepsis rats.

Key words: Sepsis related encephalopathy; Rehmannioside A; Ferroptosis; Nuclear factor E2 related factor 2; Glutathione peroxi-
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Fig.1 Effect of Rehmannioside A on cognitive function in CLP-induced sepsis rats

Note: A: Neural function score; B: Escape latency; C: Number of platform crossing in rats; Compared with Sham group, *P<0.05;
Compared with CLP group, ?P<0.05; Compared with CLP+80ReA group, “P<0.05.
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Fig.2 Swimming paths of rats in Morris water maze experiment
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Fig.3 HE and Niss staining of rat hippocampus (x 400)

S100p (ng/L)

1004

Water content (%)

B >
&

S 3

& O ¢ F&ES
xq'xhxq’ﬂ-?‘

& & &

Nad

A

&

B 4 EF A X CLP HSHIMREE X RAGR 5 B35 00

Fig.4 Effect of Rehmannioside A on brain damage in CLP-induced sepsis rats

Note: A and B: Serum NSE and S100 levels; B: Brain tissue water content in rats; Compared with Sham group, *P<0.05;
Compared with CLP group, “P<0.05; Compared with CLP+80ReA group, “P<0.05.
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Fig.5 Effects of Rehmannioside A on oxidative stress and inflammation in brain tissue of CLP-induced sepsis rats

Note: A and B: Levels of oxidative stress indexes GSH and MDA in rat brain; C and D: Levels of inflammatory cytokines IL-6 and TNF-q in rat brain
tissue; Compared with Sham group, *P<0.05; Compared with CLP group, “P<0.05; Compared with CLP+80ReA group, “P<0.05.
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Fig.6 Fe* content in brain tissue of rats
Note: Compared with Sham group, *P<0.05; Compared with CLP group,
P<0.05; Compared with CLP+80ReA group, “P<0.05.
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Fig.7 Effect of Rehmannioside A on Nrf2/ GPX4-mediated ferroptosis pathway in CLP-induced sepsis rats

Note: A-C: Protein expression levels of Nrf2 (nucleus), Keapl and GPX4 in brain tissue of rats; Compared with Sham group, *P<0.05;
Compared with CLP group, ?P<0.05; Compared with CLP+80ReA group, “P<0.05.
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ik, GPX4 JEERAET-RY G 5 750, il AL GSH A& 45
Tl BRFE T AT A AR T, GPX4 1) i 2k SORE 3 1] [ IX GSH /K
- PRI TP, Nef2 2 Z WP U AR S R O Hod
TV A A7 S F A R T AR B, GPX4 LR Nif2 /Y
T SR S L TG Nrf2/GPX4 38 v A R BRAE T, I
% SAEM, ARWFFE A T A AR T CLP 5 SR kTE
IE R UG ZH 2L Nrf2/GPX4 Ji

N T BAEH BT A A Nrf2/GPX4 A SRy ZAE T
P& 9 4% SAE, AW ST M B H A R SE T S A
GPX4-IN-3 [a] i 4b 3 CLP 5 5 9 i 8¢ 4 KBl , BFFERMWI,
GPX4-IN-3 JaS5 B A XIS EREA A A L IESE Ti%
et HA = HE , % MCAO KU TE S 80 me/kg UMb ET
H A BUEM 80 pM AL HO0, 55 1Y SH-SYSY 4/ 24 h,
ARG T REGARIZREFI S 2D 6E , Wl T BNAESE , 38 n T
SH-SYSY Zuai 1, JFidic s Nef2 F1 GPX4 #iil 7 BRIET1,

i ERTA, M A S 0TS Nrf2/GPX4 5@ g1 il BRat
T2, TIEAE CLP 5 S (Y R AEAE K BUR Zh RERRLAY . DRI, 3 BT
1 A WRERBiA SAE s KIRZW) .
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