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#H E BN RAWETHAAT ZEME S (MCCAME X R gD AR LA KRS RME RS, FiE I SPF LA Wistar X
Rt B b B R E SRR & MCC AL, KR e K Ao AR 4 s 3 0 fe i B 7 B P S A Z 4, R EF
0,8 R, B hm Kk Riewbds B3840 0.324 g/kg, I E T HEAK ., P & A F412.25.4.5.9 g/kg ¢ 7 F I IRAR R 2540, B 20
FoE A AL TR AERBR HER1K,EL14d, MK REBFHIREE AT TR 0 K RE L AR = FRIRE
(ATP) &8 ; MR K R DAL R IR T M X RGEL AR EFARH HFEaAEFEG 1(Drpl) BEARELEFG 1(Fisl) .
ZERaRAE G 1 (M) AAY 2% 4% G 1(Opal ) 89 LB E 4 ml K R0 D 20 2t BAL Y B AR38 S8 W3 & ARy RE R F
1la(PGC-1a) #7"F & B -F 1(NRF-1) (& 41k 3 % B T A(TFAM) \Wnt-3a 8- 3 %& @ (B-catenin) 89 & & Ak K-F, R HEF
2R IAR  BE A 2 K R 933 Bh BRAR P AT N R B B R, AR IR AN AR 2L, S B AL R R ATP 4% ,Mfnl Opal # 3¢ 5%
JE % PGC-1a \NRF-1,TFAM , Wnt-3a B-catenin & & F ik /K -F 3 2 F BAK(P<<0.01) , # - B 18] Fo o5 B 28 22 Drpl \Fis1 49 3¢ 3% &
MEEIHP<001); EHEUAELRIT, ELEREERP IR IERBHE RV, R EERBEAMAET, SEAML
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e B 20 R R R IR R R - T AL R A PR R B R KRR T AL, EEIE MR T U T AR & MCC R K R e
BRI K Fe F T RACHE A S AV E AR LAY BRI AE R FAUH) T 48 55 50E WntB-catenin 43 5 i@ %, iy KAk ak b o R
T A R AR A A R AR

X WETHE; = FRE S XA Wnt/B-catenin4Z 5 1B 5% 5 5 L AL AV B AR PP

Mechanism of Naozhenning granules in regulating mitochondrial energy metabolism in multiple cerebral
concussion rats

GAO Li,ZHAO Le, WEI Nannan, WU Liya, WANG Tiantian, ZHANG Weiyi, WANG Yonghui(Basic Medical
College, Shanxi University of Chinese Medicine, Shanxi Jinzhong 030619, China)

ABSTRACT OBJECTIVE To explore the mechanism of Naozhenning granules in regulating mitochondrial energy metabolism in
hippocampal tissue of multiple cerebral concussion (MCC) model rats. METHODS SPF grade Wistar rats were used to prepare
MCC models using the “free fall impact method”. The successfully modeled rats were divided into model group, piracetam group,
and Naozhenning granule low-dose, medium-dose and high-dose groups, and a normal group was also set up, with 8 rats in each
group. Rats in each treatment group orally administered corresponding drugs at doses of 0.324 g/kg for the piracetam group and
2.25, 4.5 and 9 g/kg for the Naozhenning granule low-dose, medium-dose and high-dose groups; the normal group and model
group were given equal volumes of normal saline; once a day, for 14 consecutive days. The motor exploration ability, learning and
memory ability of rats were tested; the adenosine triphosphate (ATP) content in the hippocampal tissue of rat was detected; the
changes in the mitochondrial structure of hippocampal tissue was observed; the fluorescence intensity of mitochondrial dynamin-
related protein 1 (Drpl), mitochondrial fission protein 1 (Fis1) , mitochondrial fusion 1 (Mfnl), and optic atrophy protein 1
(Opal) were detected in the hippocampal tissue of rat; the protein expression levels of peroxisome proliferator activated

receptor gamma coactivator-la. (PGC-1ar) , nuclear respiratory factor-1 (NRF-1) , mitochondrial transcription factor A (TFAM) ,

A SR [H5 1A A ] (No 82104972+ L1764 Tk Wnt-3a, B-catenin in hippocampal tissue of rat were detected.
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4 EIEVEE M ST -, BFGE I R R B2 E B-catenin in the model group were significantly reduced (P<<
PR M R JERY . E-mail : wyh766188@sina.com 0.01) , while the rest time and fluorescence intensity of Drpl

RESULTS Compared with the normal group, the total

ATP content, fluorescence intensity of Mfnl and Opal, the
protein expression levels of PGC-la, NRF-1,TFAM, Wnt-3a.
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and Fisl in hippocampal tissue were significantly increased (P<<0.01). The results of transmission electron microscopy showed that
the mitochondria in the hippocampal tissue were significantly swollen, with a large number of broken and reduced cristae, and
some mitochondria had myeloid changes in the membrane. Compared with the model group, the levels/contents of the above
indicators in rats of each administration group showed varying degrees of reversal, and most of the differences were statistically
significant (P<<0.05 or P<<0.01) ; the degree of mitochondrial swelling in the hippocampal tissue was reduced, with a small
amount of broken and reduced cristac, fuzzy fractures appeared in local areas of the rough endoplasmic reticulum.
CONCLUSIONS Naozhenning granules can improve the motor exploration, learning and memory abilities of MCC model rats,
repair neuronal damage, and exert neuroprotective effects. Its mechanism may be related to activating Wnt/3 -catenin signaling
pathway, maintaining the balance of mitochondrial division and fusion,and promoting mitochondrial biosynthesis.

KEYWORDS Naozhenning granules; multiple cerebral concussion; mitochondrial; Wnt/3-catenin signaling pathway; hippocampal
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1A Fl 4 55 1 1 (mitochondrial fusion 1, Mfnl) B 58 FE 1
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iR I VP S B S 71 B e e el B =S =1 |
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L1201 mm' R DIREAS , BT HUBE W (4 °C) . B
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1:30 000) ,4 °CH¢F 12~18 hid . WX H FH TBST BEAik
3UKBFIR 10 min, ARG BESS 19 —HT (R BERE A 1:10 000
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hEZG B 2024 4E55 35 545 9 1)



BT IR A ARSI VRIS 23 B, LA B BB R BE(E S
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