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H E: BH MIRNETXN==RESAER (multiple cerebral concussion, MCC) K it 55 #1248 To 35145 (K 520 A LML
Bk R A AR & MCC KBRS, EIEB AT 1K BREENL - AR PE3H (0.16 gkg) AFIMNE K. . ==
(6.68+ 13.36+ 26.73 g/kg) 41, FEAZGM ig MARZGYD, 2 R/, HLEAZY 14d. EBRTEIHMT /KR E G528, WEEK R
SCIZEE 128 ks A ELISA VER I K BUME T A AR ER-1B Cinterleukin-1B, IL-1B)+ IL-6 /K°F, WST-1 Al i i i
EAYBiLEE (superoxide dismutase, SOD) %, BRACE EL-ZERVEA I IMETN B (malondialdehyde, MDA) 7KF; qRT-
PCR VERI K B S 2H Y p38. AMARAMAT B H i (extracellular regulated protein kinases, ERK). c-Jun &3 AR i il (c-
Jun N-terminal kinase, JNK) mRNA iA; Western blotting 4l K B 2021 p38. p-p38+ ERK. p-ERK. JNK Fl p-INK
FAFIL; RABAEFLO (HE). Je KA LLGEFBEE (TEMD E0 M E KR DA umE . B R4k B RSE M
Btk . GER xR EL, AR A K SRk R (3G I (P<<0.01), 52 RBRAE B A H 4r gl (P<<0.01); Iy
HIL-1B IL-6 1 MDA /KFFH (P<0.05. 0.01), SOD &M T (P<0.01); #S%2H4 p38. JNK Fl ERK mRNA FikK
SEETEE (P<0.01); #5542 p38. p-p38. INK. p-JNK. ERK Al p-ERK & A EIEKFEHTHE (P<0.05. 0.01), SHiR
HARLE, B T 2H K BRk R AR I ()b (P<<0.05. 0.01), [BE RERIF A E 4 Lhigin (P<<0.05. 0.01); ILiE+ IL-1B.
IL-6. MDA 7K F[#f% (P<<0.05. 0.01), SODi&EMH:FHE (P<<0.01. 0.001); 4 p38. JNK Al ERK mRNA FikK-F-F&
ik (P<<0.05. 0.01); fiKi/E T &FEAHNE LHLA p38. p-p38 M p-ERK HEAFEKTFHIL (P<0.01), WETIK. PEH
INK Al ERK & FIRIE KK (P<0.05), WETH. EilEA p-INK EAREKFETE (P<0.01). HE. BIKJMALER
Ton, BMAMETTHAIRE, BERD, Mo R B, R AR, JBIRAREIEAR R, R T A
LA AR TR, BME, HE%, MoamBIiz i EsR, BIREEEEN. TEM g8 8x, BRHMZ 4
RFRGR/IN, AR BL, R EREL, IRZ MM, Wi S B M & ek, e, B mi, 24
LU YIS ZE R TEMT, UL HRP BB RS, S AR 530 B T T Rl e 22 24 G B 8 (mitogen-activated
protein kinase, MAPK) {5518 % [ H0E 403 MCC #LA K B S 4 ol -

XHEIR: MET: 2RFEENEANEE: WA SHEMEBGRE, ROE; AN

FESES: R285.5 XEkFRERE: A NXERS: 0253 - 2670(2022)12 - 3670 - 10

DOI: 10.7501/).issn.0253-2670.2022.12.012

Effect of Naozhenning on hippocampal neuron injury in multiple cerebral
concussion rats model based on MAPK signaling pathway

WANG Qian' 2, TAN Bei-xi%, FEN Yi%2, WANG Tian-tian?, ZHAO Le?, WANG Yong-hui?, ZHOU Ran!
1. Hubei University of Chinese Medicine, Wuhan 430065, China
2. Shanxi University of Chinese Medicine, Jinzhong 030600, China

ks HEA: 2021-12-27

EEmB: ExXEARFIFEESTIIE (8210151374); 1744 PAMREZRASFITE (2021041); (h7GFEZRKEREADHRE I8 G 1R
“EREBFFCET” (2020PY-JC-13)

TEEEN: £ 8 oy, A5 RIS & HAYFRIERF 7T . Tel: 18830160121  E-mail: 790965803@qq.com

*BEEE: B R, MEASIE, WEIRIZH LY. Tel: 18636117158  E-mail: wyh766188@sina.com



¢EH 20202568 £53% B 128 Chinese Traditional and Herbal Drugs 2022 June Vol. 53 No. 12 + 3671 -

Abstract: Objective To study the effect and mechanism of Naozhenning (fii & T*) on hippocampal neuron injury in multiple cerebral
concussion (MCC) model rats. Methods Free fall method was processed to establish MCC models, MCC rats were randomly divided
into piracetam (0.16 g/kg) group and low-, medium-, high-dose Naozhenning (6.68, 13.36, 26.73 g/kg) groups, each administration
group was ig given corresponding drugs, twice a day for 14 d. Water maze platform experiment was carried out before and after
modeling to observe the changes of learning and memory ability of rats; Levels of interleukin-1p (IL-1p) and IL-6 in serum of rats
were detected by ELISA; Superoxide dismutase (SOD) content was detected by WST-1 method; Malondialdehyde (MDA) content was
detected by thiobarbituric acid method; mRNA expressions of p38, extracellular regulated protein kinases (ERK) and c-Jun N-terminal
kinase (JNK) in hippocampus were detected by qRT-PCR; p38, p-p38, ERK, p-ERK, JNK and p-JNK protein expressions in
hippocampus were detected by Western blotting; HE, Nissl staining and transmission electron microscopy were used to observe the
changes of pathology, Nissl body and ultrastructure of hippocampal neurons. Results Compared with control group, escape latency
in model group was increased (P < 0.01), percentage of residence time in fixed quadrant was decreased (P < 0.01); IL-1p, IL-6 and
MDA levels in serum were increased (P < 0.05, 0.01), SOD activity was decreased (P < 0.01); mRNA expressions of p38, JNK and
ERK in hippocampus were increased (P < 0.01); p38, p-p38, INK, p-JNK, ERK and p-ERK protein expressions in hippocampus were
increased (P < 0.05, 0.01). Compared with model group, escape latency of rats in Naozhenning groups was decreased (P < 0.05, 0.01),
percentage of fixed quadrant residence time was increased (P < 0.05, 0.01); IL-1pB, IL-6 and MDA levels were decreased (P < 0.05,
0.01), SOD activity was increased (P < 0.01, 0.001); mRNA expressions of p38, JNK and ERK in hippocampus were decreased (P <
0.05, 0.01); p38, p-p38 and p-ERK protein expressions of hippocampus in Naozhenning groups were decreased (P < 0.01), JNK and
ERK protein expressions were decreased in Naozhenning low- and medium-dose groups (P < 0.05), p-JNK protein expression was
increased in Naozhenning medium- and high-dose groups (P < 0.01). The results of HE and Nissl staining showed that neurons in
model group were sparse, numbers of neurons were decreased, some nuclei disappeared or nucleoli ruptured, cytoplasm was turbid,
and Nissl body color became lighter; Most neurons in Naozhenning groups had complete morphology, large and round nuclei, light
staining, disappearance of nucleoli in some cells and increase of Nissl body color. The results of electron microscope showed that
volume of neurons in model group was decreased, nucleoli broke and dispersed, microtubules and microfilaments disintegrated, broke
or even disappeared; In Naozhenning groups, nucleus were large, nuclear membrane were complete, nucleolus were offset, cristae
structure in mitochondria were clear, microtubules and microfilaments were arranged orderly and partially depolymerized. Conclusion
Naozhenning may improve the injury of hippocampal neurons in MCC rats model by inhibiting the activation of mitogen-activated
protein kinase (MAPK) signaling pathway.

Key words: Naozhenning; mitogen-activated protein kinase; neuron; multiple cerebral concussion model; inflammation; oxidative stress

JIBI o 95 A E LTSRS 7 A (R 228 5o 240 L
E S ARSI A P N, eI S Bokh & el
SR A0 47 R A o 28 4 g AR K 1R — B G 4%
70 SAlEAA 7 IS 3l Wi NS 52 7= v 1) 1 2
JR DR 2z — T2 B i ¥ 8 NS 38 Jom e 3 J 3
SLE T IS TR IR B < R A5 5 0 W A )
e, RN FZ G AR SR TT AT I 32 2]
IR S R ORTE

MR T HRE A2 NS, e, e 4
FHR . IRREAT. M R TR AT a4k,
BARIMEML. ARGELS ., iz, 790 E R .
BRIUEMR DR, 4 2 SR i PR S BT HR AR LD g
EHEA 2. PRI FCUESE, 0= 7 X Zh75 iit A
ML AR I 5% 32 e L SR Sk E AR RIR
SRR RAFHIZMRAE HIB) . [ 2% 245 P22 3R I 7=
TR A TR A G A S 2 RS AL
M (mitogen-activated protein kinase, MAPK).

Janus /M5 5 T 55 IE T (Janus kinase/
signal transducer and activator of tran-ions, JAK/
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glutinosa Libosch. TR (4it5 200801). EEFHHE
Y FY Paeonia suffruticosa Andr. i TR 2 (HL5
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aspergillum (E. Perrier) 1 - Ui (#'5 201001, J§
TERHEYI Y2 Salvia miltiorrhiza Bge. TR SR 22
(b5 210501). 2 fLEFH HE K%L Poria cocos
(Schw.) Wolf [T 1% (5 210301 ZEF&HFRHHE
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5201200 REFHEAVIER R Ziziphus jujuba Mill. var.
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1B, IL-1B). IL-6 i5fI & H Bioswamp A+, #t5
4 20210810; 7§ /% (malondialdehyde, MDA) iz
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£ Q-Orbitrap 15143 HF o3 16 FH I 5 ZK i) o = B
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R 2.48 mg/mL. FZERR 1.67 mg/mL. ~jZ51 0.82
mg/mL. Hi3EHF 0.15 mg/mL. £tJEFER 17.11 pg/mL.
FRA " EFF A11.23 pg/mL. WIHERR 5.01 pg/mL.
itz 0.97 pg/mL.
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7IE (6.68. 13.36. 26.73g/kg) 4, 418 H. &%
Y5 ig AN ZGY) (10 mL/kg), X FRALAIREAIZ
ig ZERRUAERRER K, 2 Wkd, 4L 14 d.
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7KSEF0 SOD &M

BAGER G, WFFATRRAERAZEK 12 h, ip
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10%/K A FBERRBE (3 mL/kg), BEEBHEKEUML, 3500
r/min 250 20 min, HCRIE, 4G & A A i
7 IL-1B~ IL-6. MDA 7KV & SOD ittt
2.5 qRT-PCR #MBS4HL p38. ERK 1 JNK
mRNA FRiA

R EBNKIUMLS , TR, K s 55 Bk
AR, KRG DLHALIRS], BOERMALNLNK,
MR U B R BUR. RNA JEA R cDNA, #H47
qRT-PCR 737 o 51 W R TR L IR AE IR A TR ]
ERG ST I 1.

®1 5455
Table 1 Primer sequences
EikY P31 (5°-3) K& /bp
GAPDH F: CTGGAGAAACCTGCCAAGTATG 138
R: GGTGGAAGAATGGGAGTTGCT
p38 F: CGGTGTGTGCTGCTTTTGAT 100

R: CTGTAGGTCCTTTTGGCGTG

JNK F: TGAGCAGAAGTAAACGTGACAACAA 134
R: ATCATAAGCTGCACACACTATTCCT

ERK  F: GCAAGAGGGAAATCTATGTGGC 206
R: GCCGGAGGAAAGAGTCTAAAGC

2.6 Western blotting &8 52040 p38. p-p38.
JNK. p-JNK. ERK #1 p-ERK EHXKIX

B K RIS, IR E A,
HEAFEME 10% 1 0t B R AN - 58 T3 H5 ot Mg 5 e
Hvk, #5 4 PVDF B, HF 65 5% & AN — 5T =4,
PRI PSS 3 K, M ECL KGR, X i
5%, KH Alpha BT 561 K AR
2.7 AHARE-RL (HE) FERNEDHAITHFIE
Tk

ARG, RRZEEAZIK 12h, ip 10%KE
SREREE (3mL/kg), FIFMINE, SOmL 7484k
HOREIEEAENFINK T, TfEhT 4 CH
HEERIK 4% % AT ONERESE:, i e bR e T
FRELAAN, T 4% 2 R EE 48 h, AT AR
W, 65 CHEE 60 min, — KRN 15 min, #E L
B2 2 min, THAZRPEERHIZYS Smin, HHRIK
Bk, HROEEE, KB, RKRE, THEC
MR S s, /K OEHZHL 1 min, —H 290 2 min
E, R R, TR T S DA TR
AR,
28 ERFEKNEDHETRRATK

H“2.77 U AEY) R, mhse)E, W0 1% 2R
JEHEIKVER, 37 CIRY% 25 min, ZEIE/KIEE, 95%4

BEoA 30s, THAEE CRET K, —HIGEY], it
PR P, TR T R S i oo e IR e
Ak, HH Image J G iHED CAL X 3 FKAAINL
B uE .
2.9 EEER WS HAATIRER R
KT RFBMEMT K

H “2.57 TR KRIESAHA, YIE 0.5 mmX3
mm [FIZHZTIE, 2.5%% — [ %2, 0.1 mol/LPBS %
BORVE: 1% ERER 4R 52 30 min, PBS AR
Bes BREE CEEK, THENGEHEN S min, T
ANt Epon812 AR AR 30 min; 37 C R
T4 Epon812 HIEIRE 30 min, NG,
100 CHIMES 1 h; RN GWOE IR 4L 20 min,
/K 30 min; MIEERESGLBRIZ S 5 min, 7K¥E 30 min;
KH TEM ME%iH 5 2H S 28 70 S SRR TS5 14 1)
AL
210 GitERE&E

fiFH SPSS 24.0 Git#fHa, HEHIEYIHA
X SN, ZHM BRI R T 250, 1£7
ZEFMEOLT, P LR LSD- £ 56 7
ZEARFHITEGL S, KA Tamhane’s 72 #56, FHoM
BAN TP AT R AL I = b
3 %R
3.1 BT MCCHERXRESEIZEE DRI M

wiE 1 AR 2 s, TERREESF G5t S5X)
FRAAH L, IR K RO 3l B kg (P<<0.05),
VAR I ) B A (P<<0.01); SAERIAAHEL,
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IS TA] B B PR AR (P<<0.05. 0.01); Stk Pa IHZH 41
b, i fE TRAE ALK g sl FE i (P<<0.05),
TEAR RIS E] PRI (P<<0.05), Jisif& T Hh 71 & 240K B
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AR E 4 IR R BE(P<<0.01); SHEAYZHAR L,
FEEYHRRPTE - G IHE 2 eI B B (P<
0.05. 0.01); St paEHAHAMEL, BiE T
EHKRTE G E 2 ey BT (P<<0.05),
3.2 RETX MCC 22 KR MEH IL-1+ IL-6+
MDA 7K 3EF0 SOD SEM B0

Wik 3 Frow, SxRAMLLL, B4R R E
H1 IL-1B. IL-6 MDA 7K % FH 5 (P<<0.05.0.01),
SOD 1HME B E K (P<0.01); SHAIAMLL, &4
iR RIS S IL-6. MDA /K REERIL (P<

FERNEDHELAM
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TR 2T

A-control group B-model group C-piracetam group D-—F-Naozhenning low-, medium- and high-dose groups, same as below figures 1-with
platform  2-no platform
1 JHEXRFIILIZHFIEE
Fig. 1 Trajectories of learning and memory of rats in each group
#2 BT MCCERKRFEINZIZHENME (Xts,n=6)
Table 2 Effect of Naozhenning on learning and memory of MCC rats model (X =S, n = 6)
gl /(g kg B3 (ms ™) RIS PHEr 6 H 0 /%
pagit — 67.251+7.83 19.94+1.83 58.66+7.77
R — 17.49+2.00% 53.33+6.59% 8.94+3.42%
nk 4 i 4E 0.16 23.62+2.74" 38.72+3.12" 23.13+5.84™
i 7= 7 6.68 46.55+4.20"* 24.60+4.93" 33.89+4.01""
13.36 33.62+2.82" 33.31+7.31" 31.03+4.91™
26.73 23.51+2.67 38.68+7.00" 20.43+3.61"

SXHRALLE: #P<0.05 #P<<0.01; SEIMALLE: "P<0.05 "P<0.01; SthiEALLHE: 4P<0.05 24p<0.01, FHE[H
#P<0.05 *P<0.01 vs control group; "P<0.05 **P<0.01 vs model group; 2P <0.05 22P <0.01 vs piracetam group, same as below tables

3 RETX MCCZEAXRMEF IL-1B+ IL-6. MDA 7KFF0 SOD SEMRIFNE (X+s,n=6)
Table 3 Effect of Naozhenning on IL-1§, IL-6, MDA levels and SOD activity in serum of MCC rats model (X £ S, n =6)

2H 51 FlE/(gkg™) IL-1B/(pg-mL~") IL-6/(pg-mL™") SOD/(U-mL™") MDA/(nmol-mL™")
X HE — 77.20+1.68 125.38+8.46 165.9411.84 4.564+0.29
T — 117.55+4.09% 144.78 £2.41* 107.96 13 .42# 12.05+0.72#
n iz I 0.16 82.73+8.02* 128.23+4.29* 135.094+0.85 5.794+0.43"
i 72 7 6.68 88.54+4.96* 120.85+7.79* 130.98 +4.86" 5.434+0.14"
13.36 91.12+7.16* 124.29+8.83" 145.11+5.28"° 4.9140.29"°
26.73 95.51+8.82 125.31+£12.26° 113.08+3.51°° 7.5440.14"*°

0.05. 0.01), MtF:FaHAFME 7K. FHEHKR
BRUMLIE 1 IL-1B 7K 42 25 R MIK (P<<0.05.0.01), SOD
EHETHE (P<<0.01. 0.001); SitthzpusHZHAHEL,
% 7 R B AR R IL-1B K FhE (P<
0.05), SOD iEMETFE (P<<0.05), MDA 7K-FP&{%
(P<<0.05); MiifE Tl & K R L& MDA /K-
FHE (P<<0.05), SOD jEH K (P<<0.01).
33 RETX MCC =B KRFD4HLA p38. JNK
#1 ERK mRNA FRiAHIENE

W 4 Fron, SO, SR KRED
4 p38. JNK F1 ERK mRNA 23 /K-F- 2418 55 T

(P<<0.01); SHEERIHAMEL, A4 KRG LHHN
p38+ JNK F1 ERK mRNA FiA7K P10 B K (P<
0.05. 0.01); SmtyrpuHAME, WETH. =F
KRS HL p38 mRNA RiLK K (P<
0.05. 0.01), JNK mRNA Fik/KFF+iE (P<0.05);
WiRE TR AR KRB SHS ERK mRNA %
7K TR (P<0.01).
34 BNETX MCC R AR ED4H2E p38.p-p38.
JNK. p-JNK. ERK 1 p-ERK EHFREHIZM
e 2 MR 5 Fos, SXREAAALL, BRI K
i 2N p38. p-p38. INK. p-JINK. ERK F p-
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Fz4 RETI MCC REKXRESHE p38. JNK F1 ERK mRNA FRiX

YW (X £5S,n=6)

Table 4 Effect of Naozhenning on p38, JNK and ERK mRNA expressions in hippocampus of MCC rats model (X £ s, n=6)

o _— - mRNA X} FRIEE
2H 5 FIE/(gkg™) ey VK TRK

pagit — 0.61+0.03 0.53+0.01 0.49+0.03

Y — 0.894+0.01% 0.99+0.06* 0.74+0.03%

n iz AH 0.16 0.68+0.02" 0.67+£0.01" 0.56+0.01"

i 7% 7 6.68 0.72+0.03* 0.70+£0.01" 0.67+£0.01"*"
13.36 0.57+£0.05"" 0.75+0.02" 0.65+0.01""
26.73 0.61+0.02*" 0.79+0.01"" 0.54+0.01"

p-p38
INK
p-JNK
ERK
p-ERK

B-actin

A B C
B2 FETX MCC A KRGS p38. p-p38. JNK. p-JNK. ERK # p-ERK EAFKIL
Fig. 2 Effect of Naozhenning on p38, p-p38, JNK, p-JNK, ERK and p-ERK protein expressions in hippocampus of MCC rats

model

4.1X10*

5.3X10*

4.8X10*

4.4X10*
42X10*

4.4X10*
42X10*

42X10*
D E F

sl

£5 RETX MCC #HE AR EDHLE p38. p-p38. JNK. p-JNK. ERK F p-ERK ERFIEAEN (X+5,n=06)
Table 5 Effect of Naozhenning on p38, p-p38, JNK, p-JNK, ERK and p-ERK protein expressions in hippocampus of MCC

rats model (X £ s,n=6)

=N
M FEAg kg™ ESLDIE 255
p-p38 p38 p-p38/p38 p-JNK INK
oyt — 0.61+0.02 1.18£0.01 0.52+0.01 0.46+0.01 1.30£0.01
LR — 0.64+0.01% 1.41£0.02% 0.46+0.00% 0.58+0.01# 1.554+0.01%
i ATLREE 0.16 0.53+0.01"* 1.17£0.02* 0.45+0.01 0.69+0.01" 1.434+0.01%
i 7B T 6.68 0.76+0.01"*** 0.7940.06""* 0.96+0.06"" 0.62+0.01 1.3140.01*°
13.36 0.4940.017*** 1.064+0.10"** 0.46+0.03 0.8540.02" 1.39+0.07*
26.73 0.584+0.01"*** 0.7440.02"** 0.794+0.01" 0.734+0.01"** 1.5740.01°
AR AEeke ) SHELEESIS
p-JNK/INK p-ERK ERK p-ERK/ERK
papiS — 0.35+0.01 0.56+0.01 1.2740.01 0.4610.01
iR — 0.39+0.01% 0.91+£0.01% 1.36+0.01% 0.67£0.00%
e ArLp:E] 0.16 0.49+0.01** 0.70+0.02** 1.254+0.01* 0.53+0.01™
i 58 T 6.68 0.47+0.01"* 0.78£0.01"** 1.07£0.05" 0.68+0.04""
13.36 0.59+0.04"4*  0.794£0.01**"" 1.29+0.02" 0.60+0.00""
26.73 0.46+0.01"* 0.534+0.01"** 1.3740.02%* 0.39+0.00"""

ERK HEAFREKFHEES R (P<0.05. 0.01),
p-p38/p38 FE{K (P<0.05), p-JINK/JINK Fl p-
ERK/ERK JI& (P<<0.01); SHAVAAMEL, &45%

HifgF 21 p38. p-p38 Al p-ERK £ [13RIE/K 1
BERK (P<0.05. 0.01), p-JNK/INK FHi (P<
0.01): Mk o 3H 2RI % 71K 7] i 4 g T 2H 21
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JNK 1 ERK £ [ 1A K145 i 25 FRIK (P<<0.05.
0.01); MNfE TR, miflE4 p-p38/p38 Fm (P<
0.01); My PEIHA AR T . i B4 G 2H 2
p-INK & A RIEKFEZEAE (P<001), p-
ERK/ERK [£fik (P<<0.05. 0.01).
3.5 WETX MCCZEXRELHETHRETK
oA

Wi 3 frow, WIEZEK Bt S 2 ok o1 4 5%
B, QLB RAEEE, MOKNME, Bk,
% 5 B 5T FERRIE I AT s AR e 22 Al B
Wi, BERD, MR REIZAER,
T B P Aiep SR E R HEZ v SAIL I NI ]
[, ik, DA HIAZA W R BT
i 7% TR E A A T HE S B B, KR 3 4l
DR, BAmE, &HER, DRI

A B C D E F

M R T PR A TTHI RS B K
ML AT, B SRMANTEIT, AR i
e T m T AL A RS I B AR R L BRI
KHEB AL RS, S FEANE I, 020 20

3.6 BRTX MCCHERXREDHETTRRE
S

WIE 4 P, SRR e A2 T Je IR ARTS
M AT L, SRR CUBRDIR B HOR s BERAh2e T
JE AR A B JE IRIAKCR W] S nkb s it g 4e
Hepzeoo e RIFPUEIRE, DEn e IRt AR
s R T BRI, JE RIKBUE B HI AL,
Heg/b, JEHRMRE T REL, KRNIt
JEIRMARR I o W 6 flrs, X REALMLL, %
RP 2o R R (P<0.01); ST

Wik AR R
Arrow: cell nucleolus rupture or dissolution
3 RETIX MCCHEREXREDHETEULAIFNM (X400)
Fig. 3 Effect of Naozhenning on hippocampal neurons changes in MCC rats model (x 400)

B C D E

#ik: MZTT)E IRAEG ALK
Arrow: neuronal Nissl body lightens
B4 RRTN MCCREXREIMATRRERIFN (X400)
Fig. 4 Effect of Naozhenning on Nissl body of hippocampal neurons in MCC rats model (x 400)

*6 RRTHNZERRFREAREIMETHENFN
(Xts,n=3)

Table 6 Effect of Naozhenning on number of hippocampal
neurons in MCC rats model (X £ s,n=3)

2H 5 /(g kg™) M T HH

X — 126.67+4.19

A — 79.67 £ 4.64"

AT p:El 0.16 104.67+2.05*

i 72 T 6.68 101.00£2.16*
13.36 99.00+2.94*
26.73 9433 +4.26"""

b, Sea 2 B E B (P<0.01);
St paHA AR, R TR, SR A T
IR (P<0.05. 0.01).
37 WETX MCCHERAREDALNHET R
RBHEENFEIT

Wl s Frow, dRRAMEna Az KmE, 41
ML e, KA ] I, 2Rk iA 2 5 B IR
PRI AT O, BRI AR, BEERZ 2 A O E
By, WS, RGN R, B
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I-MHET0 2-ZRbifk  3-HER
1-neurons 2-mitochondria 3-axonal
5 ETX MCC #E KRG D4 T R MR MM # I

Fig.5 Effect of Naozhenning on ultrastructure of hippocampal neurons and axons in MCC rats model

e RAE R R 5, bR S FTEmT (B S-AlL.
A2, A3); BRI LA ARFRGE /N, R4 4,
BATH LB (B 5-B1), ZRRifhk pyiis 4 fy A i
BRI L (P 5-B2), BEMHUE ™ E A B, R A
Wiz, HhIR N RRAREIANE (B 5-B3)s MERivE
APPSO MRz KR, A e, A3 ()
5-C1), ZRRifRimIEATE, MBI, A5k
il (B 5-C2), HIRBEWRZHAIER, 2R
T3 P A U2 e N E = 2 71N NS % RN
SERIRR, Eaitl (B 5-C3); R THRHE
HPP LT KRG, ek, AW
(B 5-D1), LRtk 20K, AL HTHEWT L (E
5-D2), FZRBERINZHSIBR, B2 i W
H, HRNWE L RAEHEPIGIRS, 2R i
PO H2sitide (B 5-D3); i s Ao
RGN, AIUAZ IR SE 2, AR (B 5-
E1), Rk AS A 2=, PIETE T a] WL (P -
E2), MhE BRI AR, G 23 th 353 B9 9 e 2 W
H, HRNWE L RWEHE R, SRR
L, ¥4k (Bl 5-E3); i T i AL A ok
GRS, B4 nRe (B S-F1D, ZoRifkpy g4t
B (& 5-F2), SR BEMSUZHEA) 1z 03, K
IRUZ IR WA, R NS TR B
Hl, LRRIRRH B4R (B 5-F3).,

4 Ve

i 72 3% HH 5 2 B R B SRR DE AL
PRI FFAREES . B RS, Hh e B sS &
i 72 5 A% oA Lo T 755 R 71 21 3 3 5 508 o
TSI, ANLSAT I, B S BRI
Gl MR E . B, R Bl IR
SR IR T A IE, FES. IS HORTE
Mk, B ss T, B, PR S
i, R, MR, ToEd, Ik
DABREZ  IRZE. Pranfin B R, A bk . Iifm Rt
FUAE SN 52 7 T AR AR A P A 2 Sk S R
AR ZE I A IR Y. Bl S B0 IE 51 0 52 T e 2 /N B
PEIFE A IR AR [R] 00, 7R /KRR seat i, AR
F] [ B2 ST RE DT, FITAE SRR A5 B I TA) 1 23 BE S i
126877, % 2 Re Bk sRIE R IN [AMEARAIC, 1012RE )
ARAT, FTTE G PR B () o bR R . AR T4
RER, BAAKR S E R, ek
JF e, e RPRAF BRI (B H 40 L R R, $0R
PR AT eI T 22 202 RE FIsz . kA, A
R K RMIE S IL-1B. TL-6 &P T 7K T Hex e
A RTEE, A4 MDA /KT, SOD it
F#AK, p38. INK. ERK & [ Kb g R IA K
BRI A FEREE RGN, HJe Rt BoRi
L2 e e IR BB AR, W4 o dcE i i,
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TEM &5 R BRI o s iige /N, A3y
B O R AR Wi, DL RS RPN
K BRI 5 P22 70 S 2R H 30 B S S2 A A 10
MAPK & 5@ ¥ 2 p38. ERK 1 INK 3 %%
WA, S5REMEAEK. 3. 2. e
EXAM B AR, PEES) . MAPK i # i 25l
4111 AN RN PN OO, BRI AE KR i
DRI s RS0 RO P R T 97 35 5 5 4 ff 2
W HENAZIHBBGIR, MAPK {55 @ B80S,
MAPK B8 o B R AL TS L R RS 5 A p3s.
ERK Al INK. #uEH) p38 i iy RN Fro#E
%, BU G AL AR SORE () RIS, AL AR A B A R
N, 4T L p38 e et A A s, IL-18 b
SN HEIR T-a (tumor necrosis factor-o, TNF-a)+ IL-
6 SHRIE T B LSS RO AR 2 gz, A
T EE RN, RS T4 IL-1B- 1L-6 &5 28 LK FoK
VI B R, p38 AR, pp38 ALK
mRNA Rk H A FIFEE A, FLRE 71
e ) B 2H AR R BRI, 0 BA i A2 s o 4] p38 iE
PRS2 MCC BEAUK R & o, s
I p38 36 % I AT A A A AT LU RS 7
RSO B . p38 B I AT LG INK {55
S, IR 98 SR, S 28R AR P E L B9 i MDA
K, K SOD i, Rk E it s g T,
AT INK K p-INK 4 I RIA B0 IR
Hahn, 457 R T R AR E 2 JNK mRNA RKIEE
Wb, INK SR AR IA AR />, p-INK
FIBE SR iz 2, MR vaIE . AR TR
m AR HAE PR, X FR RN = 7 o] R it A
F INK 15 538 8% 520 MCC A8 K FL i T 4 22 TC Y
ifs, Hr p-JNK & A & &R =R 28 m, A
M E AR AL INK S AR R 2 i 5 R
8, 0B A AR 7 T REAE TR INK 2 R IR 14 1) [R] BN
WG] T INK S A& &, Wik S 4T
a0, A — BRI G R T VR T A FH AT RS2 55
BT . Ak, ERK (S 538 B8 R0 AT LA
o AR A AR, AT IR R 2 AR A2
AT R TR A EA ERK B H AT
40 p-ERK & mRNA ik ¥ EE AR 41 BEAIK,
mTlEA ERK SR A RIS SRR o B 2 R,
R T mIEA A TR, R TG E A
P R, [P, s BB RIS 0. b
i R BE 4 25 E R T E . DLk

S5 PRI R 7T BRIE I ] ERK A5 58 B R
TEECEM T, JUH DM E AR . (B2,
WA ERK I8 B0 75 4 f SR B S
A ERD, % ERK {55385 ] U4 5
ML TCHE T4, R, ERK A5 53 s DL
B THE MCC HERUR R R #2 o HLAZ 2 4 45 78
AR Y E IS st — 25 50 p38 BLAZ INK. ERK
Z 5 NI MAPK 15 51814, 1 RE7ENNfZ % KA
A5 98 1 S N RN AL RIS R, 3 1T 3 0 A 1
PEMRZE RIEFI MR U TN RERIRE R, TT4h TS 798
J7Ja, RN AR NS BIFH], T
JAE AR A5 TR Bl 2 A5 2 B

2 LRTIR, WRE Tl SR . PR AL N
WL, 3% MCC #EIRK R D oty , H
ML 5 H0H] MAPK {5 5 18 5% 1) 3805 AH 2%
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