2420 ¢ ¢ 3% Chinese Traditional and Herbal Drugs 35 50 & 25 10 # 20195 A

ZYVIARERERRAL S X BEN S HPE KR A L IEMEA B DML ME R TP
HZ TR RIFAER R E AN

&Nz R, B O L, o B ok AL Aad!, MER!, TFadd
1. R PR IR EERE, Wi KYb 410007

2. WA AR S R 25 A A [ R S S I E e, W KD 410208

3. MR EZIR S RO G, WIF KV 410208

4. MR EG R PEZEN—RERFER, WE K 410208

W OE: BM R AEBERERRAL T (ZGF) X BRSO R W I R INACAE (diabetes mellitus with depression, DD) K
BEHMAMEHIC (neurovascular unit, NVUD S o IR E I L HMLS] . ik RS S, 4difbfiigs: SD KRIES
PHE TG JE I R 4 M B i Ak L P 2 4 RS IR T VU RAMILRE IR IR R, FFIEAT S ai i fb 25 e (0 % o o SR b (150
mmol/L) BEA A (200 pmol/L) Tl 45 NVU AL, stIg it B4, BB, =5 (i< B4R ZGF & 2410
TE4L. KH Furo-3/AM FLEE IS NVU M TeAiE 5K, =PI sug - irEi AR (high content analysis, HCAD Al
T NVU HZ TR P B Wks S0 B WASSE A 1 (Beclin-1) AU FICER (AR 4E 311 (LC3-ID MAERRZ1A 2 (GluR2) / Ca?'/
ML EAERIER (mTOR) 55 BB CBEAREIL, TUNEL PEFMESHE L HATCMRAT. ER Sxt
MRAH LA, MRV K A & X IR 5 NVU A TN KT 2 &, BWAREY Beclin-1. LC3-11 & A RIEKT
RETHR, GluR2. mTOR £ ARIK/KFEZEK, AMP KHEQ#ME (AMPK) EAXRKKFRET R, HAfmETy
B, SHEMALLE, ZGF &ZAMEMHRS NVU ME T i 8K SR, AW EY Beclin-1. LC3-I1 EAERE
KPBEAE, GluR2/Ca®/mTOR {5 5@ EH GluR2. mTOR & FAFRIAKTFHH, AMPK & ARAAKTFAL, FMEET 5
Hhb . it ZGF M HWEN T DD KRS NVU #&adn it Ba W E N RFER, eSS
GluR2/Ca>"/mTOR {5 5 i@ K AR T4 %

XA AAMRRERAR T BEIRRERAARIE; AR RIT; WALt AWE; JETS; GluR2/Ca’/mTOR {5 5@
FESES: R285.5 NHFRERG: A MEHS: 0253 -2670(2019)10 - 2420 - 08

DOI: 10.7501/j.issn.0253-2670.2019.10.024

Protective effects and mechanism of Zuogui Jiangtang Jieyu Formulation on
hippocampal neuron of NVU induced by autophagy in diabetes mellitus with
depression

LIU Jian" *, LIU Lin', TANG Lin', HAN Yuan-shan', YANG Hui', LING Jia>, LONG Hong-ping', LIN

Xiao-yuan', WANG Yu-hong™**

1. The First Hospital of Hunan University of Chinese Medicine, Changsha 410007, China

2. Hunan Key Laboratory of Chinese Materia Medica Power and Innovative Drugs Co-founded by Province and Ministry, Changsha
410208, China

3. Institute of Innovation and Applied Research, Hunan University of Chinese Medicine, Changsha 410208, China

4. The Domestic First Class Construction Discipline of Chinese Medicine in Hunan University of Chinese Medicine, Changsha
410208, China

Abstract: Objective To investigate the protective effects and mechanism of Zuogui Jiangtang Jieyu Formulation (ZGF) on hippocampal

neuron of neurovascular unit (NVU) induced by autophagy in diabetes mellitus with depression (DD). Methods Hippocampal neurons,
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astrocytes and brain microvascular endothelial cells from SD rats were primitively isolated, purified and cultured, and then
immunocytochemistry staining was employed to identify primitive cells. The DD model of NVU was established by applying
intervention of high glucose (150 mmol/L) and cortisone (200 pmol/L) after co-culture system was built in vitro. The cultured cells
were randomly divided into normal group, blank serum group, model group, and medicated serum of ZGF group. Intracellular calcium
levels (Ca®") on hippocampal neuron of NVU was detected by Furo-3/AM staining. The expression of autophagy marker Beclin-1,
LC3-II, and GluR2/Ca*"/mTOR signaling pathway key proteins was detected by high content analysis. The apoptosis of hippocampal
neurons was observed by Tunel staining. Results Compared with the normal group, Ca>" levels was remarkably increased, expression
of autophagy marker Beclin-1 and LC3-II was dramatically up-regulated, proteins expression of GluR2 and mTOR was obviously
down-regulated while AMPK up-regulated, and the apoptosis in hippocampal neuron of NVU was significantly increased in model and
blank serum group. Compared with the model group, intracellular calcium levels was obviously decreased, expression of autophagy
marker Beclin-1 and LC3-II was down-regulated, GluR2/Ca*"/mTOR signaling pathway proteins expression of GluR2, mTOR was
up-regulated while AMPK down-regulated, furthermore the apoptosis of hippocampal neurons was significantly decreased in ZGF
group. Conclusion ZGF has significant protective effects on hippocampal neuron of NVU induced by autophagy in DD, and its
mechanism is related to the GluR2/Ca*/mTOR signaling pathway and apoptosis.

Key words: Zuogui Jiangtang Jieyu Formulation; diabetes mellitus with depression; neurovascular unit; hippocampal neuron;

autophagy; apoptosis; GluR2/Ca**/mTOR signaling pathway
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Fig. 3 Effects of ZGF on calcium levels in hippocampal neurons of NVU in rat with DD (X *s, n =3, bar = 100 pm)
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Fig.4 Effects of ZGF on protein expression of Beclin-1 and LC3-1I in hippocampal neurons of NVU in rats with DD (X *s,

n =3, Bar =100 pm)
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Fig. 5 Effects of ZGF on protein expression of GluR2, AMPK, and mTOR in hippocampal neurons of NVU in rats with DD
(X £s,n=3,Bar =100 pm)
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Fig. 6 Effects of ZGF on hippocampal neurons apoptosis of NVU in rats with DD (Bar = 100 pm)
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