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Mechanism of Naotaifang on ischemic stroke through regulating cellular iron
transport and inhibiting ferroptosis
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Abstract: Objective To explore whether Naotaifang (fi5iZ€75) reduces brain iron deposition by regulating heat shock factor 1
(HSF1)/heat shock proteins B1 (HSPB1) pathway, inhibiting the deposition of reactive oxygen species and the production of lipid
peroxidation products, reducing neuronal ferroptosis, and exerting a protective effect on cerebral ischemia injury. Methods SD rats
were randomly divided into sham group, model group, Naotaifang (27 g/kg) group ang deferiprone (125 mg/kg) group, drugs were
given for intervention. Cerebral ischemia rats model was prepared by middle cerebral artery occlusion (MCAQO) method, and the
neurological function was scored 2 h after operation. TTC staining was used to detect cerebral infarct volume; HE staining was used
to observe the morphology and damage; Nissl staining was used to observe the number of Nissl bodies; Prussian blue staining was
used to observe the level of iron accumulation in neurons; Western blotting and immunohistochemical experiments werre used to
detect the protein expression levels of HSF1, HSPBL1, transferrin receptor 1 (TFR1) and ferritin heavy polypeptidel (FTH1); Iron ion
detection kits, malondialdehyde detection kits and reactive oxygen detection kits were used to detect brain iron, malondialdehyde and
reactive oxygen content. Results Compared with model group, the cerebral infarction volume of rats in Naotaifang group was
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decreased, and neurological function score was decreased (P < 0.01); Nissl bodies in cerebral ischemia area was increased, and the
degree of cell damage was decreased; Number of iron-containing aggregate granule cells were decreased; Brain iron, malondioxide
aldehyde and reactive oxygen content were decreased (P < 0.05, 0.01); HSF1, HSPB1 and FTH1 protein expressions were

up-regulated (P < 0.05, 0.01), and TFR1 protein expression was down-regulated (P < 0.05). Conclusion

Naotaifang may

up-regulate HSF1/HSPB1 pathway, inhibit the expression of TFR1 to reduce neuronal iron absorption, and increase the expression of
FTH1 to increase the iron storage of ferritin, thereby regulating the steady-state balance of iron metabolism, inhibiting excessive
ferroptosis of neurons in ischemic stroke caused by active oxygen produced by Fenton reaction and subsequent lipid peroxide.

Key words: stroke; ferroptosis; HSF/HSPB1 pathway; cellular iron transport; Naotaifang
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A UFECCE. AR BRI OE . A A K S A
PG R B SR SHTPARMELE, BRY
KRRy CA2 DX 873241 P DAL 240 ) Bt 49 9 L f
K, HAHMEe s . SEAA LR, ‘A4
RRIEF ARG 2, B R, e

REIEH
34 MRAMMHRMARKAAEELERLEN
Al

Wk 4 s, BTEARAKE B 5 KifE S CA2
XE BRI (ARG T REA



* 6556

¢EH 202411 H B52% H21#  Chinese Traditional and Herbal Drugs 2021 November Vol. 52 No. 21

B . SRFARAE, HSAH KRS RREDR
RN A H BN, HLRZ 5 X 5k B AR U 4 i 2 H
Z TS CA2 X (T CA2 X &8 REFR 4N
HHBUAEZE) . SHEBALER, SHHHRRY
BRI UR 20 B ) B H s>, gDy CA2 X Bk
EEMURH A H DT R R IX (i CA2 XSk
UKL 20 2 H AR A 2D

BFA B

4 B R 77 %ot Mo R A Fe B2

3.5 MXZFF I ANERILAR KA LR e R ARSI

W 5 s, AR e CA2 XA
ARG HACBREGRM, e IR AL S =
B)TEm AT HE . BT ARAEL, B4R RiEY
CA2 X Je R A/, 2 it R B8 o8 A i Ak, HL 4t
FERRREM . SR, KA HRNREY
CA2 XJe Rkt %, SR ffe e ak.

LEBSTIERENM (X400)

Fig. 4 Effect of Naotaifang on prussian blue staining of brain tissue in cerebral ischemia rats (x400)
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Fig. 5 Effect of Naotaifang on Nissl staining of brain tissue in cerebral ischemia rats (><400)
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Fig. 6 Effect of Naotaifang on HSF1 and HSPB1 protein expressions in brain tissue of cerebral ischemia rats (X + s, n =5)
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Fig. 7 Effect of Naotaifang on TFR1 and FTH1 protein expressions in brain tissue of cerebral ischemia rats (X + s, n =5)
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Fig. 8 Effect of Naotaifang on HSF1, HSPB1, TFR1 and FTH1 protein expressions in brain tissue of cerebral ischemia rats
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Fig. 9 Effect of Naotaifang on iron, MDA and reactive oxygen species contents in brain tissue of cerebral ischemia rats
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