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Triptolide ameliorates depression-like behavior in rats by up-regulating miR-137
and regulating microglia polarization

LIU Ruo-nan, GULIBAKERANMU Abula, SHEN Xiao-gin, ZHANG Cheng
Department of Clinical Psychology, People’s Hospital of Xinjiang Uygur Autonomous Region, Urumgi 830001, China

Abstract: Objective To explore the role and potential molecular mechanism of triptolide in regulating microglial polarization
through miR-137 in depression. Methods 50 SD rats were randomly divided into control group, model group, triptolide group,
triptolide + NC inhibitor group and triptolide + miR-137 inhibitor group, and 10 rats in each group. The rat model of depression
induced by chronic unpredictable stress (CUS) was established. The behavioral changes of rats were detected by sugar water preference
test, forced swimming test and tail suspension test, and the expression of miR-137 in hippocampus was detected by real-time
quantitative polymerase chain reaction (RT-gPCR). Western bloting was used to detect the expression of ionized calcium junction protein-
1 (Iba-1), inducible nitric oxide synthase (iNOS) and arginase 1 (Argl) in rat hippocampus. The levels of neurotransmitters 5-
hydroxytryptamine (5-HT) and dopamine (DA) and the contents of inflammatory factors such as IL-1p, IL-6, IL-4 and IL-10 in the
hippocampus of rats were measured by ELISA method. Results Compared with the control group, the percentage of sugar preference
in the model group was significantly decreased, the immobility time was significantly increased, the body weight was significantly
decreased, the expression of miR-137 in the hippocampus was significantly decreased, the levels of Iba-1 and iNOS protein and IL-1f
and IL-6 were significantly increased, and the levels of Argl protein, 5-HT, DA, IL-4 and IL-10 were significantly decreased (P <
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0.05). Compared with the model group, triptolide significantly alleviated the depressive behavior of rats, upregulated the expression of
miR-137, decreased the levels of Iba-1 and iNOS protein and inhibited the levels of IL-1p and IL-6, and increased the expression of
Argl protein and the levels of 5-HT, DA, 1L-4 and IL-10 in hippocampus (P < 0.05). mir-137 inhibitor treatment significantly reversed

the inhibitory effect of triptolide on the activation of microglia. Conclusion Triptolide ameliorates CUS-induced depression-like

behavior in rats by up-regulating miR-137, which may be related to the regulation of microglial polarization.
Key words: triptolide; depression; miR-137; microglia; inflammatory response
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12 F&E
121 CUS HERIME  KEFENEESZ — RIIAF]
THIAR FE N, RFSE 5 . BBk 256 24 h;
2K 24h; JeJE 1 ming JREEL 24 h; 4 CUKKIBEL
40 ‘Cif/K¥ 5min; 24 h JeHE O RS, d4h 2h; §R
98 45° MRt 24ho KEEERBENLZFE T 1 FhRIEL
2 PP, I BRI RR RO I 2L B0,
1.2.2 SERFYTE F 50 R SD KRR BENL S Joxf
TR, BRI AR R HAER R +HNC 1
HIFLLAD T 23 B H &+ miR-137 #4574, FE4H 10
Ho WAREFRARXRAER)S ip 5% F IR
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PR ETE, AR EER> (P<0.05); 5
THATEHF R +NC HHIFFI 4L EL s, 5 2 8 2% +miR-
137 U FRUEE K BRI K e e 2 2 25 B AR, AT
SR IE VKA B H) A S (P<<0.05), L3R 1.

£1 BEAKRIMPEEITHROLER ( x*s)

Table 1 Comparison on depression-like behavior of rats in different groups ( x =s)

245 n/A BE K i 2 FE 1% BEAZ A/ SR IE VKA BN [/
it i 10 85.24+9.34 49.15+3.15 39.22+5.06
it 10 26.39+2.08" 123.43+11.38" 112.14+8.14
HAMRERE 10 67.42+6.35" 69.51+6.03" 61.18+6.22"
A Z - NC 7 10 69.63+7.11 65.27+7.26 63.3948.39
B AR B & 4-miR-137 71 10 35.12+3.06% 109.19+10.41& 96.43+7.18%

xRS "P<0.05; SHAMLLE: *P<0.05; 57 AREF K +NC MIfIFI4LLE: #P<0.05
P < 0.05 vs control group; *P < 0.05 vs model group; &P < 0.05 vs triptolide+NC inhibitor group

22 FABERES CUS IMERARED miR-137 &
O =A

xRl A, AR ALK R S miR-137 &
KR ERFK (P<0.05); SHAIALLE, BHAREH
FAKREDH miR-137 £k BE T H (P<0.05);
HEABERE+ANC #IHFHIALE, HFABFEER+
MiR-137 #1720 K BRI 5 b miR-137 ik W35 [%
i (P<<0.05), W% 2.

2.3 TABEREX CUSHIENARED 5-HT #1 DA

KFHIEN
SRR, R K R 2 5-

HT #1 DA /K TFEZEFK (P<0.05); SAIALL
B, WABHRAXNRELH 5-HT f1 DA K&
ETHE (P<0.05); 58 A H 2 +NC inhibitor 21
Eeke, AR ZE+miR-137 #7114 K R i 5
5-HT 1 DA 7K &3 F#K (P<<0.05), W% 3.
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£2 BAKFEDH miR-137 BWFRE ( x+s )
Table2 Comparison on expression of miR-137 in hippocampus of
rats in different groups ( x %s)

40 5 n/H miR-137 A% FIE &
% 6 1.00+0.11
feism 6 0.33+0.03"
CE BN 6 0.84+0.08*

T VIR 2R A NC 7R 6 0.82+0.07
HABEFE+mIR-137 Mkl7H 6 0.30+0.04%

SRR "P<<0.05; HIBALLEL: *P<<0.05: HEAMER
#+NC R4 % 4P<0.05

*P < 0.05 vs control group; *P < 0.05 vs model group; &P < 0.05 vs
triptolide+NC inhibitor group

£3 BEKXREIPMBBFKFEE ( xxs )
Table 3 Comparison on levels of neurotransmitters in the
hippocampus of rats in different groups ( X =s)

2 n/A 5-HT/(ngmg™?) DA/(ng'mg™?)
payit 3  68.16%+4.14  186.24+12.22
LY 3 26.28+276"  64.39+6.41"
HABF R 3  61.37+558* 162.44+13.17*
FABEFERHNC #1 3  5844+5.23  156.57+14.35

il
FABEH R+ mR- 3 3252+245%  7519+9.84%
137 45

H5xIRA L "P<0.05; HRAALILE: P<0.05: HEHABET
F+NC ikl L %P<<0.05

*P < 0.05 vs control group; *P < 0.05 vs model group; &P < 0.05 vs
triptolide+NC inhibitor group

24 FOBEEEX CUS MMFIARED /L RYEAE
SERIR I

xR, A RRED Iba-l BAR
EEFET R (P<0.05); HEMALLE:, FHAMREH
FAKNRIEL Iba-1 HARXEERFIL (P<0.05);
H5EABHFERANC R4, FABFER+

miR-137 #FI4H KRS Iba-l FHHFRIALET
& (P<<0.05), WK 1. % 4.

Iba-1 e— . — e G

p-actin N G GEEN GED T
X A HABHER HABHRT BARTR

NC #1Bl77)  miR-137 il5s)

1 FHEKXREDSY lba-1 EHRIFRIL
Fig. 1 Expression of Iba-1 protein in hippocampus of rats in

each group

R4 REAREDH lba-l EEEMNFEEBELR ( xxs )
Table 4 Comparison on relative expression of Iba-1 protein
in hippocampus of rats in different groups ( X =s)

5 N/ Ibal EEFRERIBKTE
it e 3 1.00+0.10
et 3 351+0.31"
HARTER 3 1.56+0.19%
AT +NC 5 3 1.51+0.18

AR F R +miR-137 Ml 3 3.10+0.35%

xR IR "P<0.05; SR *P<0.05; HFEAMEH
F+NC R4 L : #P<0.05

*P < 0.05 vs control group; *P < 0.05 vs model group; P < 0.05 vs
triptolide+NC inhibitor group

25 FABEREX CUS ARSI XM MIEE
FIK RN

B IR b, AEARZH K BRI R i e AR IR
T IL-1B F1 1L-6 7K 28, HFiR4muE 1 1IL-4
FTIL-10 KT S BEAK (P<<0.05); SR HLER,
THARER KA KRB IL-1p A1 IL-6 7K 52 %
fiX, IL-4 A 1L-10 K FRE A (P<0.05); H5HA
FEFZEHNC HfF e, 75 A H 2 +miR-137
O SR Db IL-18 AT IL-6 ZK T35 10,
IL-4 F1 IL-10 /KR EFFL (P<0.05), W& 5.

x5 BUEAREDAMMEMETKELR ( xxs)
Table 5 Comparison on the levels of inflammatory cytokines in hippocampus of rats in different groups ( x +s)

ZH 7 n/ A IL-1B/(pgmg™) IL-6/(pg'mg™?) IL-4/(pg'mg™?) IL-10/(pgmg 1)
xof 3 32.15+2.73 24.36+3.03 211.31+18.63 252.17+5.35
it 3 68.22+5.36 74.51+6.41" 110.29+10.28" 121.46+8.06"
HABRE 3 48.46+5.21* 45.33+4.27* 196.42 +16.37* 231.38+19.14*
BATEH & 4 NC 5 3 4557+4.63 42.48+3.86 192.19+15.16 228.59+17.13
HARERE+mIR-137 7 3 63.12+7.14% 65.22+5.38% 127.43+9.34& 136.43+15.21%

EXIIRALEES: "P<<0.05; SHAUALLEL: *P<<0.05; S AT 3 +NC Il s #P<<0.05

P < 0.05 vs control group; P < 0.05 vs model group; &P < 0.05 vs triptolide+NC inhibitor group
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2.6 FLABEEEN CUS MHARED /IR RMAE
AL 2T

Eixt iR b, AR RED M1 BN R
YR AR EA INOS 3R BT 5, M2 BN
Y bR EY Argl B FIRIA B PRIK (P<0.05); 5
MR LA, A RAKXRIEDF INOS HE
FIL B E K, Argl B ARIA R E THE (P<0.05);
HEABEEANC MBRIALE, AT R+
miR-137 4K B INOS B 3Rk i3
Fmr, Argl B HRIE EEFFC (P<0.05), WK 2.
% 6.

iNOS T— R — e— G

Al . — - em— —
pactin | D G GNP G
W R EABHR FABHRY FARTERS
NC fF miR-137 5
2 £AKRREDH INOS M Argl ZEAMFTIE
Fig. 2 expression of INOS and Argl protein in hippocampus
of rats in each group

#* 6 FEKRRBFSH INOS # Argl EEEMFIEEMEL
8 (xxs)
Table 6 Comparison on relative expressions of iNOS and
Argl proteins in hippocampus of rats in different
groups ( X =s)

i EAMNRIEE
H A n/H -

INOS Argl
X P 3 1.004+0.12 1.0040.08
et 3 381+031° 0.35+0.05"
EAERR 3  1.74+0.15% 0.86+0.09%
FABERR+HNCHIHF 3 1.69+020  0.84+0.08
FAMPEHEAmIR-13741 3 3.20+£0.29%  0.3940.04%

il 751

YRR "P<0.05; HIRAALLE: *P<0.05; HE
F+NC HIh 2 He . #P<<0.05

P < 0.05 vs control group; *P < 0.05 vs model group; &P < 0.05 vs
triptolide+NC inhibitor group

3 itig

AR R NE QB IRIE R, A
A BRI TR A BN REYE, AT RG22
B, AP, AR RIEBEME RGN
it A EEAE . a0 A B il wnt/-
catenin 15 5 18 B K SN Sl I P EE v 1 4 01T,

NHEH

Tk A a3 1 VR ) T e B A A e DL i
RGHED EIRZ AR 5 i i 2 075 3 10 I & AR 5
R /N o 4H M & A1, DL R i i CCL2/CCR2
VAT /N 5T 4 A A s i 2 s BRI R D) . R R
T CUS K BRI HH B Sl (1) JRE W O 27 S [ A0
B AN, X522 ATRE 8. A, &
AFERRIGIT IR T CUS KR IHMEREAT Jv . X ik
IR, AR R CUS KRAHHNEEH .
BT 03 B FVICIE £ 255 11 B e S o 48 328 ol 7K
(B4 5-HT. DAY KA, REBHEAMPUHPALZ
(R4 FH 30 2 U3 R T Bl S 22 368 o /KT ) T v T4
T Ty 2 5 HAIORE 5 3 A 2 R DG R R AL o BT
1, CUS AR B Hhifg o §iiz 5-HT 1 DA (1)
KPR RS, AT SR BN FEAG M RO B
I P R 2 B I 5-HT A DA 7KF 835 A
TS 2 B HE R AL HE X CUS 512 5-HT #1 DA /KT
FRREE B ER. Kk, BABEFR RGBT
A DA K SRR AEAT 9, X ml et — B AR T
X B RAPLE 3 R 5-HT A1 DA /KPR ER .
PERiE, FERAE S /R ZEELA G, EH
I HH U5 3 /N B ST A B Y i TS AL . /NS 4
WS AL FE B S 4R P S AR B AR OC0OL, Ak, WK
B, TEHHXPHE RG,  TEA /N BB A A LGS
CUZTve U TR L e s LB o/ B2 = A O/ B 2 g
fIE 98 4H M P57 7T B A T BUMACRE i) 2 B R A . IX
11 it PR - T Je e S sk B R R 2 R T (BDNF)
LKA, B R AR S AR G 1)
RBP4, B SEm oA £k, B
FARZ SO T RE AR PEANR ST, AT RS AR R,
BRI, e B 98 R SR AT g BB HAR (4 A
ZIN IR TR A L 5 A A R RX A 22 2R 5 1 A 2 7 A T P
TR RS 77, FEFRER 90 S B RS CEEAE A o 1ba-1
F& /N TR AH M S A R S AR B0, BRI, ARSE
Fi@it Western blotting A5 K i 5 Iba-1 25 Y
FILAKF, R KRGS Iba-l EHRIARE
ETtm, MHEAREF RS ba-l & ARIEF.
XRPFEABEFRITMEE CUS i SFHARED /N
JB2 o A BV AL o VAR /N RS TR 20 I8 Ay 5 Y
(MD) FIEARA (M2). M1 A/INE B 4 ik
TNF-a. IL-1B+ IL-6. iNOS Z5{Z & 4l K]+ 2 L 4l
B IR RGINRERENG . M2 YRR R 2 R34 /N
IR AN RS, RS FA T, AFE Argl, 1L-4
A IL-10 SR AAE S T 1 AR PP R Gt £ 10,
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AW R I, CUS K BRIEE 2 R A0 B A1 11-1B A
11-6 7K-T-E2E 50, Bt A E -+ 11-4 F111-10 7/KF
2 PG, M1 AY/NI BT 40 ia bR 54 INOS R H ik
BETHE, M2 BN FAEAR EY) Argl HEHRIE
S FRATG T ER 20 T P SR AL P B X 4
PA LW e AR TR 2 T B 2R m i 1 1 /o 4
Ml M1 ) M2 Btk S R 40 B R e
BEGT AR A B 57 A, AT CUS 53 AR
79,

mIiRNA & K& RST BAEH IS RNA, it
55 mRNA [ 3-3RR PR X B4 e S Fh A
AR AR R, £ AR E RGN,
MIRNA & 77 /N B 5T 40 M 34 58 L 73 A A 1 B L
WA, STk, VR TTUIRGE T miRNA L)
ARFEH I E TR . 0 MiR-199a-5p T #E[a WNT2,
I PR R RN T 4L 3 1 (CREB)/BDNF
5T PR BRI AAE 1) A AR R P2, miR-137 L
VR B I, JE I B s R 1 ST A e AR
DRI 2H e A S AL i e AR L R 5 . L IR
B 1ER% . RZERMEE. AT FTRE miR-137 i
IR 3 AL 4 YRR SORE RN SEAL IO R, A
MARHEE RO IR, Ak, miR-137 ik
W5 ARE KR R4 55 . Smalheiser Z5[284R5E, 7
A AT N B IIARAE 835 58 5 10 i AR B BT
MiR-137 HIFRIAK 2% T . Ak, Zhao 8%k
PR HR 5 FAR K BRI Y miR-137 /KPR 3 FRAR, Ab
JEPEZS T miR-137 ] LLIE I ] Grin2A ik ik
HHAVHSREAT o FEARBETTH, BATAI miR-137
FE CUS AR B S 2H 24 b ik (8.3 I, T 7R
AR R UL LA miR-137 IR IE. AL, AHEF
BE— AR TR A Rl B miR-137 # /)
U2 J5 240 Y FD 3 AR 288 P 4 L K] ) 0

gi bRk, WA R R i miR-137 7Y
T Sy /N J 5 240 B R AR A AT 904 K BR AT AT A
DN PR R 2N T FH SR BT ] A A SR E R AL A1
SEAL THTEO WA, B AIAHIAE B TR AR T PR AL T
TEAEFIHE A

RBERR AR EARNELEF ZTR
SE R
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