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[ Abstract |

for depression, on the immunoinflammatory response mediated by Toll-like receptor 4 (TLR4)/myeloid

Objective: To explore the effects of Shenwei Ningyu pills (SNP), a new Chinese medicine

differentiation factor 88 (MyD88) signaling pathway in the hippocampus of rats exposed to chronic restraint
stress (CRS). Method: Forty-four male Sprague Dawley rats were randomly enrolled into a normal group, a
model group, an escitalopram group, and an SNP group. Except for the rats in the normal group, all rats were
exposed to CRS and isolated rearing for 21 days continuously. Rats in the escitalopram group and the SNP group
were administered with escitalopram (30 mg-kg') and SNP (18 mg-kg"') one hour prior to CRS, respectively.
The changes in body weight, sucrose preference index, horizontal movement scores, and vertical movement
scores were observed by body weight assessment, sucrose preference test, and open field test. The expression of
hippocampal TLR4 and MyD88 was detected by Western blot. The content of serum interleukin-18 (IL-18) ,
IL-10, and tumor necrosis factor-a (TNF-a) was detected by enzyme-linked immunosorbent assay (ELISA).
Result: The results of the behavioral assessment showed that there was no significant difference in the changes
of behavioral baselines among the groups before intervention. However, significant differences were found
among the groups following different interventions. The body weight, sugar preference index, horizontal
movement score, and vertical movement score of rats in the model group decreased after CRS for 21 days as
compared with those in the normal group (P<0.01). The above indicators in the SNP group and the escitalopram
group were higher than those in the model group (P<0.01) , which indicated that SNP exerted an obvious
antidepressant effect. The results of Western blot and ELISA showed that compared with the normal group, the
model group showed clevated levels of hippocampal TLR4 and MyD88 and serum IL-18 and TNF-«a (P<0.01)
and dwindled serum IL-10 (P<0.01), while SNP and escitalopram reversed the conditions in the model group
(P<0.01) except for TNF-a. Conclusion: The present study indicated that the antidepressant effect of SNP was
presumedly achieved by inhibiting the immunoinflammatory response mediated by the TLR4/Myd88 signaling
pathway in CRS rats.
[Keywords] depression; chronic restraint stress (CRS) ; immunoinflammatory response; Toll-like
receptor 4 (TLR4)/myeloid differentiation factor 88 (MyD88) signaling pathway; Shenwei Ningyu pills
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S0 BT A AR R AR AR b h B 2 K AT T K Bl
Py 5280 = HEAT , Ol A 2h ) 48 B A (S Kj-dw-
18-20151111) o A 556 v (1) BT A7 $ A 2o i 1 3 10 26
] [ 7. 1A R 5 e (NTH) 4B S 18 5256 30 4 06 8 A fifi
o485 WA BL s 2> (Reduction) , B R
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RIPA PR #E B P B, B S A MR B 2 g- L, 1F

K2 R B RER N 32 we/fL s SRR BEAT R UK, W
45 BE T R 90 V, £ 20 min, 23 B i H JE 120 V, 38 i
i Yk 2 H Marker & 8 5 B UK A5 18 B[R] 38 5% 05 1%
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2.5.3 ELISA ¥ il ifi 3 IL-18,IL-10 FIl TNF-a % &
K FHl ELISA 75 ) K [R] 41 %1 1fn 3% IL-18, IL-10 F1
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*1 SHRTHAWNCRSKREREN M (X+s,n=11)
Table 1  Effect of Shenwei Ningyu pills on body weight of CRS

rats (x£s,n=11) g
.
415 it EAPS 521 %
/mg-kg!
IEH 220.091+0.782 425.027+10.589
A 221.582+6.143 373.682+8.284"
3R] IR > 30 220.245+1.951 402.364+8.378%

SR TR A 18 220.162+0.763 412.035+7.6132»
5 IE R A A VP<0.01; SR A Y P<0.01 5 45 38 ] P Ak

e 22 21 Fe g Y P<0.01(F£ 2~6 7)) .

F2 BKRTHAX CRSKRBEREFEIHEM (x5,n=11D)
Table 2 Effect of Shenwei Ningyu pills on sucrose preference

index CRS rats (x+s,n=11)

o it %0 x %21 %
/mg- kg
154 74.012+1.744  70.341%3.405
iR 74.056+4.190  35.320+6.084"
S ) 7 T 22 30 73.897£2.352  69.699+3.573%
ST R 18 74.096+1.876  69.801+4.137%

TR X Bl I AR AR, 5 O R AL g, R 4
K BULE 5% CRS Bk 21 d J5 /K 38 31 PE 4 25 %
K (P<0.01), A & 1% sh AR 47T 0 01 2 2190 5 5
B2 L, Sk T AR R 2 RN 3L ] P K 2 4 KO
B RS 21 KB T (P<0.01) i /8 SR T
Al R AT A AL CRS KB A & W 3 FIER 5847 S 410
HE oL, WL 3.

K3 BHRTHAMNCRSKRBRE FHXE Pk TEEFHITHEHH

(x+s,n=11)

Table 3  Effect of Shenwei Ningyu pills on horizontal motion
scores in open field test of CRS rats (x+s,n=11) ax
451 it FOR H21 K

/mg-kg!
iEH 42.455+2.464 39.909+1.921
LAY 42.545+3.174 5.091+1.044"
3R] VG Bk 2 30 42.636+6.281 38.273+1.679%
SR TH R 18 41.964+1.694  39.216+1.525%

5 IE R 4L A VP<0.015 SR AL I8 P P<0.01 .

3.4 X CRS KR 37 52 5 of 3 H 38 3 7% 43 19 52 i
SEHHT (5 0K ) £ H K IR s 3o 22 R 04

e o IR A B AR 2H R BUTE CRS I i

21 dJF 2 5 iz 3 W5 B AR (P<0.01) ; S B AY 20

F A, S T AR AL A SR P KA 2 4] T B s ST

SITEHE 21 R B3 T (P<0.01) , #2875 20k T8 i ]
. 12 .

H RGN L CRS KB A & 16 sl MR 54T ik 4 .
L3k 4,

x4 SBHRTHWAMCRSARYV FHLBFEFBEHNTFIHZMN
(X+s,n=11)
Table 4 Effect of Shenwei Ningyu pills on vertical motion scores

in open field test of CRS rats (x+s,n=11)

brilhces

215 jmg-ke! FOR 21K
I 13.455+1.293 10.909+1.375
s 11.818+2.183 2.455+1.036"
S E] P R =2 30 13.364+1.690 8.364+1.433%

BT A 18 12.963+2.147 7.645+1.3312

3.5 X} CRS K 5 TLR4 il MyD88 i H 3 is
o 5 OE W 4 R, R AT EE,EPTLR4%H
MyD88 4 1 3K ik it # T+ 5 (P<0.01) ; 58 A 45 [k
B, ZWRTHE R TR T CRS S S
TLR4 Fl MyD88 1 [ fm £ ik , Z 0k T AR v 4 g 5 vh
TLR4 Fl MyD88 4 [ 3 ik it # PR (P<0.01) . L&
5,K 1,

\\

£S5 SBKTHWAMCRSKRIEBED TLR4 7 MyD88 & H R ILHIH
Mg (X+s,n=5)

Table 5 Effect of Shenwei Ningyu pills on expression of TLR4
and MyD88 in hippocampus of CRS rats (x+s,n=5)

Fillhess

21 5 Jmg-kg! TLR4/B-actin MyD88/B-actin
EH 0.163+0.014 0.242+0.019
il 0.471+0.046" 0.504+0.023"
S PG R 30 0.395+0.026 0.410+0.0102
ZRTHE R 18 0.335+0.026> 0.339+0.0412

TLR4 s S S S 95 kDa

MyDSS s smm— am— 35 kDa

PB-actin <—_— S S 3 D

A B C D
AL IEF AL B BRI C. LR PEBR 2 41, D. Bk TR A 4
1 HHEKRIED TLR4F MyD88 & 5 R X Ak
Fig. 1 Electrophoresis of TLR4 and MyD88 protein expression in

hippocampus of rats

3.6 % CRS KR IL-18,1L-10 A1 TNF-a [ 5 N

SIE R A B, CRS 21 d Ji 15 8 26 K B 375 41 42
PE 4 §fd [ F IL-18 1 TNF-a ¥ 5 2 7+ 25 (P<0.01) ,
I TL-10 58 25 P& AR (P<0.01) ; S HE R4 L %5, 20k
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TR A AN E] PG L 22 T B T CRS A
S P IL-18 18 2635 AW IL-10 1 25 P& 1%, 20k
TR A 2H A0 SE ] P4 Bk 2% 41 i T IL-18 B 3 AR

(P<0.01), i ML 1L-10 & & T & (P<0.01) , B M 7
AR 28 A0S E) P K 22 41 1 T b TNF-a 22 5 64
eEE ., K6,

* 6 BHRTEH X CRS KR M % IL-18,IL-10 #1 TNF-a B &0 (X+s5,17=8)

Table 6 Effect of Shenwei Ningyu pills on expression of IL-18, IL-10 and TNF-« in serum of CRS rats (x+s,n=8) ng-L"
20 51 il /mg - kg! IL-18 IL-10 TNF-a
154 76.610+2.432 159.127+2.616 109.823+1.220
iR 106.687+1.369" 122.005+3.571" 152.708+4.108"
SE ) P T 22 30 91.573+1.224? 161.509+4.995% 145.098+1.702
ST R 18 92.226+1.217 155.601+6.3262 151.369+2.163
4 itig A NS 5 AR SE i B 2 L D5 — 5 1, AT LAGE i

A R [ B b ARAE 19 OC FE B 5E D £
50 % AF , ELRAARAE A 5 U1 A K% 5 BEAIL o AF 54T
SRR = R R, HAR YT M B = A RGR T T B
L A AE AT SR 2 TR HIE B 2 B G — RO AR ¢ N
7 A 28 B2 55 ORS8O 5 v AN W T BT Y
O RCE b €= R I L N E o8 T G e
FEACKHR R S0 N . DL R BRI T Y
IO R AT 3 I I A A L 3852 ) 28 gt A D
A7 S BN B R WD 5 24 ORI I R B O I A B R AT
S BN WA B, S BOE R R AR N A SR
BRI it 22 | P 23 0 R A 8 7 A T Y e R
% VT S 5 AR AE S AL B0 AT UL
BOHY A N B A A AR AE B A A R B R A T
AR ABEIE SR WR , CRS AE Ay B 0 T 175
R E B — R BV ARAEST o - A4 PR i 2 2%
BEARR L R B 98 A R R AR B A2 0 40 1) 0 7K i
-8 RO 3 AR, R BRI T 7 2 B ) SRR e
{NRTITR Y 87 oy ) | R/ N SR o R R E
18 FT o B T R R B B R TG S AR RIT A2
IR T, SR, SR TR I IAR 25 1 Fi R
A RGE e T CRS 55 1Y K U B 4 B A B K i 4
R 4 N S b= R O | E o - B R o N T
SN WE /NS IIE SN RV DN R IRE SO |
TR 2B AR R DRl B PR B = R R R
KA SR RAT N, SR TR TR 25+ Fit by
I I A BB RO, X 5 HT I OC T S0k TR
Frofy I3 il DA 3K 56 A I 309 i PR 1 36 &5 2R B AT —
B

WFSEUESE , IO P05 S 1 B 0 AR E S o7 J2: 1 il i
P B AR R i E IR o — T IR B R N
% V5 3 240 M PR 30 e el 0 0 o AR T O T ORI M 22
PR, TR W R Y S LA B vh Bl | AR E A R i

B RAE RS A T 2 5 R sl AR R
i 46 J DX R 28 00 R T, 5 S DRk B = AR I S AR
FEAT 20, T i i 3L IR LA (EMRI) Je 2 it 1k
e B N AG S U S, Al R A S R R e B
A R AT A

TLR 5% % J2& 1 32 40 i 1500 45 b 3 2k ) SO L
B3 0 F2 B2 AR, TS B TLR A AL IE S 480 2 I, i
LA S B D S BRAS T 28 R 1 43 Pk R
TLR4 /& TLR X Ji% i [A] B i 08 38 3% 4R 61 1 MyD88
FAE AR P MyD 88 [# | i 111 75 5 AR AE 73 1 A7 5
P 4 i 1 32 4 . B AT TLR4A 300 42 203 i 4K
##i E MyD88 #8424 5§ F il IL-18,1L-6, TNF-a & i
B REH, 7= A R RE R RN, 25 40 AR E s B o
FEEO ORI R B, 542 CRS S CRS K U
TLR4, MyD88 & 1 i % I 4 % i5 , i I§ TLR4/
MyD88 {i5 5 il % , [a] B, CRS K BRI 7 % 1 X F
IL-18, TNF-a & it & 25 b & (M3 IL-10 7 fE BE IS,
7R O 4 T AE & 38 1 TLR4/MyDSS {55 5 i #% i &
T ERGERMR N, EHAAEENE, SR T
2 A R TN S5 BT 5 TLR4, MyDS8S &
KM 4 MK T IL-18, TNF-a & & B 3% 7H & L LT
IL-10 7% 5 BEARNG O, #2278 S0 760 F nl A 38 2o 44t
MyD88 [ 45 I % 4 i 1 S I S 17, 1 T & #2470 400 i

BUAAB B 25 — S0k T AR A i PTMAR T A e &
5 F R0 I 3000 PR3 56 R T 30 11 PR 3 56 &5 2 19 40
AAE S ARHIESE ST Sk T AR R w0 R
2 50 0TI 40 o AR 3K 45 SR K SRRl , 4 5% By 1 400 A A
W2 BT 25 — 2 BR 7 AR v X CRS KB ) TLR4/
MyD88 {5 5 18 [H A5 F S AAE 1 52 W), 3 J2 3 T iy
$97 0 490 i R K 3 R TN 400 i R K 38 97 R U0 S A 4
LT R E AL T S0k 768 7 xR RS
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TLR4,MyD88 & [ M Ifi ¥ & M A ¥ IL-18, TNF-a,
IL-10 7 it A9 52 W, oK WL %8 5 IL-18, TNF-a, IL-6,
IL-10 K #2555 K 7 4% e 5t 7 -k B(NF-«B) 55 £
A RIK XREAV AR Z A, A B BT — 2
TAE 3 F A W 5% 3L Al L 5 im0 2% 0 5 IL-18,
TNF-a, IL-6, IL-10 Pk J 5 225 5% [H 7 NF-«B %
F Y 2635, IF H % ] TLR4/MyD88 {5 53l % 1 45 5+
2 BEL VR 7510 RT3 30 390 4 Sy X B RN R AR 5 B IR
HIAE H 24587 25 — 220K T AR Xk CRS KBl & TLR4/
MyD88 15 5 38 % /i Tt F0 95 44 (Y 52 M, ¢ T B i 411
IS i H 25 58 25 — 2 0K TR R 1 RO HIL R F 9
o7 NN R TR 3 N o S B M T S (e ]
R VISR A ARARE 1 I R Bl 16 B85 HE A
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