WIS 2019 5 41 5% 21 8

AZ B EH Rh2 X8 M A o] T4l
NPT EHIBR R AV BT 1 ERA &
FEIRF 3R

T A

[HZE] HH F®TASEH Rh2 MEU R T MMS M ZINENREGETERRNE. Fike H100 R/NREEN S H 3t
R AREVA( B HERARE ) K& Rh2 K. S FI2H[E L IEREREF 2 51T 5.10.40mg/(kg-d ) A S EH Rh2 6Fr], B4 20 R,
MENRBEAHNTRER X AHNF RGN L, BREACLENE/NRELX 5- REFRRBIE%E (BrdU ) F# L TR
(NeuN )L &5 . RT-PCR F1 Western blot 754 31 E /N R B S X NF-«kB p65. TNF-a. IL-1 BmBRNA FIEAFRIEKE, &R 5
HNREBREANFRB XA E TS, HDX BrdU FE M MAEEH NeuN K EEIMNRE DX NF-kB p65.TNF-a.IL-1B
MRNA F1E A FRIAKFELLE , ZRIFRITFEE XY P<0.05), SXRBALLE, BRANRERAE GRIE XA EE o b
RN P<0.05), 85K BrdU fA M 40 A% 88 282 (P<0.05),NeuN R EE A EFS(P<0.05), 85K NF-kB p65.
TNF-o. IL-1p mRNA F1E B FRILKFYE (1Y P<0.05); GHEEALLE, Rn2 . SHIEHRRAEN GRIE M XA E G o by
B EREE(19 P<0.05),8 5 X BrdU A B S8 HN( 19 P<0.05),NeuN Jk EEH B EREE(19 P<0.05),8 5K NF-«kB
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Therapeutic effect and mechanism of ginsenoside Rh2 on.mice with chronic unpredictable stress—induced depression FANG
Ling, YANG Lili. Department of Psychiatry, Hangzhou Seventh People’s Hospital, Hangzhou 310013, China

[ Abstract ] Objective To explore the.therapeutic effect and mechanism of ginsenoside Rh2 on mice with chronic
unpredictable stress-induced depression. . Methods One hundred mice were randomly divided into control group, model
group, low, medium and high dose Rh2 groups with 20 in each group. The depression was induced by chronic stress in mice of
later 4 groups, which were given by gavage with 0, 5, 10 and 40mg/ (kg-d) ginsenoside Rh2, respectively. The tail-hanging test
was used to determine the resting:time of suspended tail. The forced swimming test was used to determine the time of forced
swimming. Immunohistochemical staining was used to determine the expression of 5—bromodeoxyuridine (BrdU) and neuron
nuclear antigen (NeuN) in the hippocampus of mice. RT-PCR and Western blot were used to detect the expression of NF-kB p65,
TNF-o and IL-18 mRNA and\protein in hippocampus of mice, respectively. Results Compared with the control group, in the
model group the times of.suspension and forced swimming were significantly increased (P<0.05), the number of BrdU positive
cells in the hippocampus were significantly decreased (P<0.05), the NeuN gray value was significantly increased (P<0.05), the
expression-of NF-«B p65, TNF-q, IL-1B mRNA and protein in hippocampus were significantly increased(P<0.05). Compared with
the model-group, in the Rh2 medium dose group and Rh2 high dose group the times of tail suspension and forced swimming were
significantly decreased(P<0.05), the number of BrdU positive cells in the hippocampus were significantly increased (P<0.05), the
NeuN-gray value was significantly decreased (P<0.05), the expression of NF-kB p65, TNF-a, IL-1f mRNA and protein in hip—
pocampus were significantly decreased (P<0.05). Conclusion Ginsenoside Rh2 can significantly improve the depressive be—
havior of depressing mice, which may be related to promoting neuronal activity and reducing neuroinflammation.
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X BrdU BHYEZ0 MR NeuN JKEE(R HLEE, 22531
A G 2F R L(H P<0.05) . S5X AL HLA , AR I /N B
Ve X BrdU FH M 41 M $EH 2 920 (P<<0.05) , NeuN JX
FEAE A 2 T+ 55 (P<<0.05) ; SHIRIZ 85, Rh2 | 7
/N S IX BrdU BHE 20 0% B 36 hn (1 P<
0.05),NeuN JKFE{E YA B F#AR (1 P<<0.05) , 1] Rh2 1§
A 2H /N B S X Brd U BHAY: 400 80FT NeuN K {H AR
YR B (35 P >0.05), W3 2.

ZH5 n BrdU BHPEZHAE AL (4 /mm?) NeuN JKEE{H
Rh2 I 10 13.24 +2.43° 1624.35 + 157.68°
Rh2 P4l 10 16.73 +3.57"2 1505.35 £ 152.13™
Rh2 &&=l 10 20.68 + 4.57% 1432.24 + 142.63"
LRI 10 10.97 +2.36" 1653.21 + 165.37"
X R ZH 10 24.31+425 1342.35 + 143.74
FAH 23.228 7.278
P{H <0.05 <0.05

T 5% A F AR, *P<<0.05; SRR 4, 2P<<0.05

23 5 /NI SIX NF-kB p65 . TNF-a . IL-18 mRNA
FIRKP 5 /R H X NF-kB p65 . TNF-a
IL-1B mRNA FRik7KF LS, 2R A S m (3
P<0.05), SXFREA A, BRI /N R S X NF-«B
p65 TNF-a . IL-13 mRNA Fk K 5 (3 P<
0.05); SR A, Rh2 H &/ DX
NF-kB p65 . TNF-o . IL-18 mRNA &1k /K14 1 i A%
(¥] P<0,05) 51fi Rh2 AL 24 A7 PR AIRH 22 S 3 4t
PEE X P >0.05), L3 3.

#3 5 4H/PMREEDIX NF-kB p65 . TNF-a . IL-1B

mRNA Fik7KF L
2051 n NF-kB p65 TNF-a I-1B
Rh2 &5 41 10 1.95 + 043" 1.86 +0.42° 2.04 +0.44°
Rh2 Hfl &4 10 1.70 £0.36™ 1.61+0.32%2 1.73£0.36™
Rh2 =l 10 154+032°  145+028%  1.52+033%
R 10 2.14+056 1.93 +0.45° 231+0.53
X R ZH 10 1.00 +0.04 1.00 + 0.06 1.00 +0.03
FiE 13.077 12.307 17.667
P{E <0.05 <0.05 <0.05
1 5% IR LA, "P<0.05 ; SR AT, 2P<<0.05

24 5 41/NRIE S X NF-kB p65 TNF-a IL-1B 4 [
FRAKE R 5 /NS X NF-kB p65 . TNF-a
IL-13 EHFMKF R, ZRA5HEEN (3 P<
0.05)c 5T HEZ Hodr, A2 /N U 5 X NF—kB p65 .
TNF-o IL-1B & R IA KW BT ($) P<0.05);
SRIRIZA O, Rh2 L ) i 2/ B S X NF-«B
p65 TNF-a IL-1B & [ ik A F 01 WAL (¥ P<
0.05), Rh2 fI& 5 & 21 Jir R IR 25 S B e e 12 7 X
(¥1P>0.05), WLIE 3 F14 4.

3 Wig

BT LIS AT Rh2 A] oes 45 17 s A /N
BIFIARET N, BEARINARAH & 4 M IR 7 /K SF | [ BsF A A

-2271-



a b c d e
NF-«B . am—
p65 N S _—
TNF-q o . A —
IL-1B - gl _

3 5 4H/NEIE S X NF-kB p65 . TNF-o IL-1B T H F B H
K (a: X BRZH b AR ZH s 0. Rh2 R 4 ;d: Rh2 WP5F &4 ;e
Rh2 &)

x4 5H/NEIEDX NF-kB p65 . TNF-a IL-18

B AR g

25 n NF-kB p65 TNF-a IL-1B
Rh2 {5552 10 087+0.14° 0.83 +0.18° 0.82 +0.13°
Rh2 il it2 10 052+0.11"  057+0.14  045+0.11°"
Rh2 =2 10 0.23 +0.09°* 0.28 +0.12°* 0.36 +0.10"*
ek 10 0.96+0.15° 0.94 +0.17° 0.91 +0.14°
oy 10 0.12+0.03 0.14 +0.04 0.19 +0.04
F{E 110.403 60.872 78.513
P{E <0.05 <0.05 <0.05

T SRR AL, "P<<0.05; SHERIZH HEL, 2P<<0.05

Z: W Rh2 W] R i B AR A A G 48 it PR 7K 3k 2
FEBUIMARAE P, ARS8 3 18 AN P 6 o 0 e S
INRARTIEZS T NS BH Rh2IRTY, 4R EHAS R
H Rh2 & Y AT OGE AR N BRI B R AN B
Fag I UK AN ST [ 4 b, B H A AAS B Rh2
REAN R/ INER AR T R, HL AT 8 S50 s ik -
BB S 20 U R AR e B i 280t T
T S U AR 1 2 A B AR OB e T BE T o TR In] 2 i
h 21 2N BT S AR A TE B DR [ 3 A A ok 28 Toxt 2
iccYReEA I BUAE S T B e 2 T4
3 AT AT S URIR PRS0 i B 7 0RE X i e N 2 L T
PTG 2 R A L AT DAy A e, AR
AT IR 28 S A B g 5 IR 1) A e R BV
SEAARIE I R HE A 2 — , BUIIAR 2 v 38 2ok 3 fin v =
DA 285 A R A AR HTAMR I AE ™, NeuN 7E LA 2
SC RS AGA L 1T BrdU 7E 4 TR K AAEAE , 7T H o
JCAL T DNA & R 9 2tk (8] S A 40 M, NeuN AT BrdU
P T A PH P b 28 50 A8 A AT sz A+ 25 240 b 5 5 F 3 Ak
BLiesl, AR IE2EH R B, ARBL AL /N B 5 X NeuN
FIK T R (NeuN JKBEAETH ) \BrdU FHE 40 i Bosi /b
FWTHAR AT 5 1 /N BRI S i 28 T A B 48 & A ik /b

2272

ATES 2019 G5 41 5% 21 8

MAZ A Rh2 H . SRRy vl s as s Rk 2
X NeuN ik M BrdU FHMEARMEESL . 30T A, ZE# IR
ANZ AT Rh2 0] fe i ad 2 dEPARAE /)N B 2 4 22 0 Al
BB 28 & A RS T Eh A B S5 R ek & A
ABYE

2 6 DR 5% IO TR L B 98 N L S S g A LA
PEATVEFH , SIVAIRE £ 3 1 A TR BN 225 155 240 e R 1110
HRX SN G 2R ), Z2 0 AN A T A AN A R A 1
TRV Bl s 5 IARIE 1) 2 A2 A 5% o PR RERY & A ik
L R O - TR e T A ol R W L N =
Rt £ R G, 5 R ALK e D RR SR U, NF-«B 2R
F RGP XA 2 R G 12 504 s NF-kB g L1 5%
EHEF, 25645 TNF-a IL- 1B 25 2 Fh 40 H iy 4
Ao P TNF-o TL-10 45— Z 31 S5 40 A P 17K 38
i, AT A S A A P, AR SRS R R I, TR AR
RU/INERIEE S 24U NE-kB p65 . TNF-a IL-18 K FETHE
P O I BE T V5 T ZH 4 NF-kB, 3 /i1 NF-xB 357K
1 NF-kBAKE TR ift—25 L TNF-o IL-1B 45
SAE A MR- 7K, AT 5 | e il B bl 2 i s 5 T NS
SR RK2 J5 97 AT AR 6 T 4 40 NF—«B \TNF-o IL-1B
Ko BUEEE NN, NS BAT Rh2 XHAREE IR 7 1EH
AT HES NS AT Rh2 ] NF-«B {5538 1%, BRI
ZHZ TNF-a IL-1B KA .

2% B, NS Rh2 SHPARRE /N B A 167
YERT, FLAEFMLEI AT e 2 A S 215 Rh2 nf {2 ik 5 ph
ZIUARR 2 R A, FmE G NF-xB {5538 %
R T2 2R M ok & FEBTI ARV E FH

4 SEIHEK

[11 Yang L, Zhao Y, Wang Y, et al. The Effects of Psychological
Stress on Depression[J]. Curr Neuropharmacol, 2015, 13(4):494—
504. DOI:10.1111/sjop.12389.

[2] Yrondi A, Brauge D, LeMen J, et al. Depression and sports—re—
lated concussion: A systematic review[J]. Presse Med, 2017, 46
(10):890-902.D0OI:10.1016/j.Ipm.2017.08.013.

[3] Matsui N, Akae H, Hirashima N, et al. Magnolol Enhances Hip—
pocampal Neurogenesis and Exerts Antidepressant-Like Effects
in Olfactory Bulbectomized Mice[J]. Phytother Res, 2016, 30(11):
1856-1861. DOI: 10.1002/ptr.5695.

[4] Wei P, Zheng Q, Liu H, et al. Nicotine—Induced Neuroprotection
against Cognitive Dysfunction after Partial Hepatectomy Involves
Acti vation of BDNF/TrkB Signaling Pathway and Inhibition of
NF-kB Signaling Pathway in Aged Rats[J]. Nicotine Tob Res,
2018, 20(4):515-522. DOI:10.1093/ntr/ntx157.

[6] Kang S, Im K, Kim G,et al.Antiviral activity of 20(R)—ginsenoside
Rh2 against murine gammaherpesvirus[J]. J Ginseng Res, 2017,



WIS 2019 5 41 5% 21 8

41(4):496-502. DOI:10.1016/}.jgr.2016.08.010.

Depression in Rat[J]. Neurochem Res, 2016, 41(11):3083-3094.

[6] %X EEZinE ASEF R NAEEHMRHR]. dEEZ  [14] Cahil SP, Yu RQ, Green D,et al.Early survival and delayed death
53R,2017,14(28):42-45. of developmentally—born dentate gyrus neurons[J]. Hippocam-
[7] Casey DA. Depression in Older Adults: A Treatable Medical Con— pus, 2017, 27(11):1155-1167. DOI:10.1002/hip0.22760.
dition[J]. Prim Care, 2017, 44(3):499-510. DOI:10.1016/j.p0p.2017. [15] Tamaki R, Orie Sl, Alessandri B, et al. Spreading depression
04.007. and focal venous cerebral ischemia enhance cortical neuroge—
[8] Rotenstein LS, Ramos MA, Torre M, et al. Prevalence of Depres— nesis[J]. Neural Regen Res, 2017, 12(8):1278-1286. DOI:10.
sion, Depressive Symptoms, and Suicidal Ideation Among Medi- 4103/1673-5374.213547.
cal Students: A Systematic Review and Meta-Analysis[J]. JAMA, [16] Shao A, Wu H, Hong Y, et al. Hydrogen—Rich Saline-Attenuated
2016, 316(21):2214-2236. DOI:10.1001/jama.2016.17324. Subarachnoid Hemorrhage-Induced Early Braint Injury in Rats
[9] Ge G, Yan Y, Cai H. Ginsenoside Rh2 Inhibited Proliferation by by Suppressing Inflammatory Response: Possible Involvement
Inducing ROS Mediated ER Stress Dependent Apoptosis in of NF-kB Pathway and NLRP3 Inflammasome[d]. Mol Neurobi-
Lung Cancer Cells[J]. Biol Pharm Bull, 2017, 40(12):2117-2124. 01,2016,53(5):3462-3476.D0OI:10.1007/s12035-015-9242-y.
DOI:10.1248/bpb.b17-00463. [17] Su WJ, Zhang Y, Chen Y, et al. NLRP3\gene knockout blocks
[10] LinY, LiY, Song ZG, et al.The interaction of serum albumin with NF-kB and MAPK signaling pathway in CUMS-induced de-—
ginsenoside Rh2 resulted in the downregulation of ginsenoside pression mouse model[J]. Behav Brain Res, 2017, 322(Pt A):
Rh2 cytotoxicity[J]. J Ginseng Res, 2017, 41(3):330-338. DOI: 1-8. DOI:10.1016/j.bbr:2017.01.018.
10.1016/}.jgr.2016.06.005. [18] Fu XY, Li HY, Jiang.QS, et al. Infliximab ameliorating depres—
[11] LiP, Zhou X, Qu D, et al. Preliminary study on fabrication, char— sion-like behavior through inhibiting the activation of the
acterization and synergistic anti-lung cancer effects of self-as— IDO-HAAQ pathway mediated by tumor necrosis factor- « in a
sembled micelles of covalently conjugated celastrol-polyethy— rat model[J]. Neuroreport, 2016, 27(13):953-959. DOI:10.1097/
lene glycol-ginsenosideRh2[J]. Drug Deliv, 2017, 24(1):834- WNR.0000000000000637.
845. DOI:10.1080/10717544.2017.1326540. [19]. LiJ;Huang S, Huang W,et al.Paeoniflorin ameliorates interfer—
[12] Wang J, Chen Y, Dai C,et al.Ginsenoside Rh2 alleviates tu- on-alpha-induced neuroinflammation and depressive-like be-
mor-associated depression in a mouse model of colorectal haviors in mice[J]. Oncotarget, 2017, 8(5):8264-8282. DOI:10.
carcinomalJ]. Am J Transl Res, 2016, 8(5):2189-2195. 18632/oncotarget.14160.
[13] Kumar S, Mondal AC. Neuroprotective, Neurotrophic and An= (A3 B #7:2019-05-04)
ti-oxidative Role of Bacopa monnieri on CUS Induced'Model,of (AL S . )
(35 2268 T1) [9] Muz B, Khan MN, Kiriakidis S, et al. The role of hypoxia and
[6] Chen Z, Wang H, Xia Y, et al. Therapeutic potential of mesenchy— HIF-dependent signalling events in rheumatoid arthritis[J]. Arth—
mal cell-derived miRNA-150-5p~expressing exosomes in rheu— ritis Res Ther, 2009, 11(1): 201. DOI:10.1186/ar2568.
matoid arthritis Mediated by the Modulation of MMP14 and VEGF [10] Tang N, Wang L, Esko J, et al. Loss of HIF-1« in endothelial
[J]. J Immunol, 2018, 201(8):72472-2482.DOI: 10.4049/jimmunol. cells disrupts a hypoxia—driven VEGF autocrine loop necessary
1800304. for tumorigenesis[J]. Cancer Cell, 2004, 6(5): 485-495. DOI: 10.
[7] Paradowska-GoryckaA; Pawlik A, Romanowska-Prochnicka K, 1016/j.ccr.2004.09.026.
et al. Relationship between VEGF gene polymorphisms and [11] ZHEE, HEZE, EAX ERAREATIISHATENEXT AR
serum VEGF protein levels in patients with rheumatoid arthritis[J]. KRBT RN ER]. HRRIESE 230, 2019, 19(16):23—
PLoSOne, 2016, 11(8): e0160769. DOI:10.1371/journal.pone.01 24. DOI: CNKI:SUN:WMIA.0.2019-16-009.
60769. [12] Z=IE, MG GRS SR XATBEEARSREIFIATENE
[8] <Hollander AP, Corke KP, Freemont AJ, et al. Expression of hy— KHRATHUNEE]. PEPAELESZE, 2019, 39(5):628-630.

poxia-inducible factor 1« by macrophages in the rheumatoid
synovium: Implications for targeting of therapeutic genes to the
inflamed joint[J]. Arthritis Rheum, 2001, 44(7):1540-1544. DOI:
10.1002/1529-0131(200107)44:73.0.CO;2-7.

DOI: 10.7661/j.cjim.20190325.107.
(A5 B H9:2019-08—-04)
(RSt I B

-2273-



