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Effects of Jiaotai Pill on inflammatory cytokines in depression model mice with
chronic unpredictable mild stress

LIANG Ru, YIN Jia, PAN Ye, ZHOU Hao-bo, GAO Shu-ming, YU Chun-quan
Tianjin University of Traditional Chinese Medicine, Tianjin 300193, China

Abstract: Objective To study the mechanism of Jiaotai Pill on inflammation and anti-inflammatory cytokines in mice with chronic
unpredictable mild stress (CUMS) depression. Methods Mice were treated with CUMS depression model, then the weight
comparison, sugar test, opening experiment was conducted; The levels of IL-1f, IL-6 and TNF-a, IL-4, and IL-10 in the serum and
hippocampus of rats were measured by enzyme-linked immunosorbent assay (ELISA), and rat hippocampal neuron morphology was
observed by Nissl’s staining. Results Compared with the blank group, the consumption of sugar, the number of crosses and the
number of vertical bars in the model group were significantly decreased; The levels of IL-1p, IL-6, TNF-a, and IL-4 in serum and
hippocampus were significantly higher than those in the blank group, and IL-10 significantly reduced; Hippocampal neurons stratified
unclear, arranged disorder, Nissie shallow staining or disappear. Compared with the model group, the consumption of sugar, the number
of crosses and the number of vertical bars in Jiaotai Pill administration group were significantly increased; The levels of IL-1p, IL-6,
and TNF-a in serum and hippocampus were significantly decreased, and the levels of IL-4 and IL-10 was significantly increased;
Hippocampal neuronal stratification was more obvious, Nissl shallow staining. Conclusion Jiaotai Pill can significantly improve the
behavior of rat depression and hippocampal neuronal injury whose mechanism may be related to down-regulation of serum and
hippocampus proinflammatory cytokines IL-1p, IL-6, TNF-a, up-regulation of anti-inflammatory cytokines IL-4 and IL-10.
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fet FfE Wistar HEPER 150 3, 1A 390~410
g, bt 4EE R S I0 S I H AR B A F] $2 40,
VFafiES SCXK (51) 2012-0001. AT Rt B
RS YL, SRS N PERSE 1
1.2 #Hf

HOE . W B 2 RAE 2 N T 2 A F
gy E],  HHOREE R BR 2 KA 2 AR B 4R R A
S 5y 0o B ERMEY) 3% Coptis chinensis
Franch [ TR 25 KERHEYI WEE Cinnamomum
cassia Presl [P0 12 o BHAE XS FE 245 Eh R el 15 VT
RHE CHULE, ALRIRMEIAA R AR, #tT
4482A, 254 22 Tir FH R 4 7K I ) R T B
e 5 B .
1.3 FENRERSIRKFA

Digibehave XUH| [ 34T AT R EE 2.1
fRC g BB R AT, A%
2% (3£ Untrasound Technology A ] ); ¥4 2L
Ml (3E[E Beckman 227#]); DM3000 %6 BB Al
WM RS (HEE Leica AF); CUT4062 T-3
e AT ([ Slee A ] KA &
FOR R CIE S Z R R IR A F]D s IL-1B. IL-6+
TNF-a. IL-4. IL-10 ELISA &7 & (/R4
RARAFD.,

2 HE
2.1 RXFAZRAMEE

BOE WEELL10 1 L], BOGEIER 1000
g« WEETKA 100 g, il 20 BALKY . SR Nk A
TP 3 K, IZKEAKYCH 104 84 8 fiF, $2H 170,
80. 40 min, JELL, 2000 r/min &0 20 min, &3 E
TG AR I FAERESRE 3 IR, K&K
910, 8. 8%, HEHL 170, 80. 40 min, YELL, 2000
r/min 250 20 min, ¢ FIEW B0 SRR 35 0%
PIEE ISR, KR4, 60 CHET, MpEpkT
B CREEN 31.5%), BRI .
22 IS ERIER

TEPAT A2 B T LU (R, 150 2L, Bl
Mo AT HRZE S B B 250 B GRSV T
7.5 mg/kg) AR IE T il (4225 0.75. 1.504
3.0 ghkg) 41, T4125 X, @R 1 . X
WA R SR ATAT S . AR S H KR IHZ 35 d
CUMS Hilif, FreshPyaERBaNLs 7 1 Ao, [\ 1
Pt R AN 5 W, EEAFERKKIRK.
i, BRE. SR, PR AEERIAK, i
CUMS HISAE R BUREEY, IR 21 R, x4l
FEFIZH$% 10 mL/kg ig AR BEER /K, AR #5414% 10 mL/kg
ig 4 THHIN 25, HAH 35 Ko
2.3 {TAHZERN
231 JiiE ARSI 04 7. 144 21, 28,
35 RO MR AT, FEid s BT & 40K Uk
SR AR A
232 BEKVSFESEZES  SEU0 TF AR AU K RUEEAT
AGE NN G BFEER BRI TBCE 2 AN, A
1%8E K, — KRR, IZRI TR FFSE 24 he YIIZh
SERE, RIAESERIE 0. 7. 140 21, 28, 35
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SEB AT A K P AE R, TH SO K AR

KT B = BRI A5/ ORI I K )
233 JHASEE R RIEZEXET 50 emX 50 emX
40 cm W FE T (NEEN B, R 12617 344)
J8 25 4% ok, {ERSIAT AR AT RSk 4
min F KRB EESITh, WdxIFHTE 3 min
PN K B 2 TR S B R BT VB, 40 TAE S 1)

55 35 RIAT 7 5L5 .
2.4 IMEFREDEL R R E T

FEE 36 RATF 10%/K & &K K BRI, 18
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T SR, TR A A A,
Je RGO )5, 7068 PSSR B CAL X J CA3
X P2 70 M8 AR AR Iy o
2.6 FitFES

KM SPSS 18.5 BAFREAT G b, S s
PLX +s Kox, 2 4ln) LR Al H 5 3 5 22 90 B
(One-Way ANOVA) 7.,
3 #R
3.1 WRERAEREHFMN

S TS AR AR TR S e AN . SRR A

7y 14, 21 RIGBRIZ TR BRI 0 B2 L
BEWE (P<0.05. 0.01). &NVl 2180 N ik
B 21 d S5 PR S A LE Rt I B (P<
0.05. 0.01), VLB AT 5 K AR,
SEARTRE TR N 21 d 5, ELN Y
14 d, ZRMMG P mf A LR B PE 2 41K
A S B SN, SRR A L 2 S B (P<<0.05.
0.01), Ui IHATZR ALEATHEPT Er AR 5 |76 (1) 9 4. Dy R
TR AR, o6 AR S K Bl AT o5 A o 2 4
KAVHPARSHER . W& 1.
3.2 XARIEKRIFE D

DRIIES DN S S N T E Wy
IER 14, 21 K, BERALK BB ZK T FEZ 4 ks>,
Exf a7 B (P<0.01D). 4425144 )5,
AEAEIUE s A DA R BH A 24 2K RO /K AR
KRN, HS5ERA IR EREE (P<0.05.
0.01), Vi BHAZ Z8 A B HAR A B PR O . WL
%2,

#1 FERKBRARELE (X £s,n=25)
Table 1 Comparison on body weight of rats in each group ( X *£s, n = 25)

s FH/ KA RE/g
A _
(gkg™ 0d 7d 14d 21d 28d 354

Xl —  407.71+25.09 445.424+20.46  459.52+26.75 468.66+34.50 471.46+3527 485.39+38.03

] —  401.641+23.53 424.05+£22.45% 396.80+36.53"" 398.854+24.58" 376.11+27.08" 379.06+15.96"

EREIGIT  0.007 5 410.54+34.98 428.78£25.99  394.71+41.60" 391.611+34.88" 386.41+£39.35 411.701+24.45

A HL 0.75  408.80131.00 424.85+30.65" 396.83+43.09" 395.804+32.30" 392.24+38.01" 416.28+37.99"
1.50  412.09427.51 431.17+20.71  404.21+34.68" 395424+30.04" 389.08+41.70° 417.08+41.04"
3.00  398.50+47.30 409.22+41.99" 384.54+54.50" 377.70+52.71" 377.83+43.69 408.32+47.20"

LAl "P<0.05 "P<0.01; SHRALLE: TP<0.05 TP<001, TEF

“P<0.05 "P<0.01 vs control group; P<0.05 ““P<0.01 vs model group, following tables are same

Table 2 Comparison on sucrose water consumption of rats in each group ( X £s, n = 25)

F2 BEXRPEKHEEERLER (X £s,n=25)

Fillkv) B THFER /Y%
4153 4
(gkg ) 0d 7d 14d 21d 28d 354
X He — 65.55+4.18 8274+ 683 7878+ 5.65  79.85% 533 7225+ 539  70.58%8.59
| — 68.30£2.42 7225+14.79" 62.58+18.60" 59.93+11.22" 62.82+ 7.86" 60.38+8.06™
HEREIWT  0.0075 67243275 7893+ 261 7144+ 770 6545+ 3.84"  69.684+1033" 74.43+730"
EHRAL 0.75 70.12+4.98 6832+ 7.09" 6750+ 676" 61.14% 4.14" 6622+ 7.88  70.68+7.94"
1.50 70.93+5.10 7272+ 392" 6850+ 9.52" 62.65+ 5.05" 6770+ 9217  71.93+6.79"
3.00 63.97+4.46 7266+ 054" 6722+ 324" 6072+ 7.77% 6740+ 599  74.48%5.167
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SIS RN ALK AR T S0 AT e, 40
oA 7 o WA K RRAE SRt 35 d 108k il
WG 2R BB RS B B A B b, 0 A
bz B2 (P<0.01), ULHIMEE NS 80K R
H 5530 TR, 0 RS G = 2525 14 d ),
FEPEZAL. A4 AL AL R B IR B
MO ECR RN, SEMAREREE (P<
0.01), Ui A ZR AR ALY THAR S R 1) 3 32305
/D MR AR, A RGE K R
HEREAT J . ILEE 3,
34 MWXRRIE. BESPBEMAMEF IL-1B.
IL-6. TNF-a 7K8Y98200

50} B L, AR A K UL i 5y IL-18.
IL-6 1l TNF-a (7K P38 S TH R (P<0.01); 5%
R b, BHPEZ9 4Lk Sl i . i rp IL-1B. 1L-6

A TNF-o K RS, 2R (P<0.0D);
RAFAMES L ESELUCRUG . T IL-1B.
IL-6 1 TNF-o [FI7K PR W BRI, 72 57 15 3% (P<<0.05.
0.01), FRIAZZEM 1T AR R BT « 3 Srh SR
MR IL-1B+ IL-6 A1 TNF-a /K F. WK 4. 5.

F3 BEKXR IS5 dEHBITAFRILE (X £s,n=25)
Table 3 Comparison on open-field activity behavior of rats

in each group (X *s, n =25)

453 AEAgkg) AR BETIRHL
PRI 251441043 5314244
Y — 1143+ 533" 3.22+1.40"
HRHEMAT  0.0075 27.56+12.68" 5.83+1.79"
TRA 0.75 18.79+ 9.14  3.76%+1.39

1.50 19.88+1223" 4.07+1.33
3.00 23.80+ 853" 4.88+1.65"

R4 RRAX CUMS ARMFF IL-1p. IL-6. TNF-a /KFEBIEME (X L5, n=25)

Table 4 Effect of Jiaotai Pill on levels of IL-1p, IL-6, and TNF-a in serum of CUMS rats ( X xs, n = 25)

2H 5 Flt/(gkg ") IL-1B/(pgmL™") IL-6/(pgrmL™") TNF-o/(pgrmL™")

X I — 181.30+12.66 115.79427.74 98.02+12.14
A — 210.17+14.88% 317.82+48.92" 137.40+32.27%
R 0.007 5 178.08+12.71" 81.87+17.48" 57.78+13.77"
AR 0.75 196.76+18.86 270.03 +35.47" 101.47+10.72"
1.50 192.41+17.73" 237.82+35.56" 101.45+ 5.38"
3.00 191.68+13.19" 148.61 +23.23" 95.23+19.47"

£R5 RWRAX CUMS XREDHELAH IL-1p. IL-6. TNF-a /KFEHFIE (X L5, n=25)
Table 5 Effect of Jiaotai Pill on levels of IL-1f, IL-6, and TNF-a in hippocampal tissue of CUMS rats ( X *s, n = 25)

415 FlEA(gkg ) IL-1p/(pgmg ) IL-6/(pg:mg ") TNF-o/(pgrmg ")

o} 1 — 1.90+0.08 2476+ 4.68 52.72+ 7.30
it — 2.074+0.09% 52.05+12.11% 81.19+14.74%
SRR 0.007 5 1.87+0.08" 3138+ 4.06" 4351+ 333"
AEHRAL 0.75 2.044+0.08 4248+ 5.86 66.10+ 7.26"
1.50 1.9740.09 3417+ 6.74" 59.56+10.33"

3.00 1.96+0.06 3287+ 7.577 5335+ 9.517

35 WRRILE.BSHmAHAMREF IL-4.1L-10
=0p=A10)

Bt IR AL oA, ARRIAL K Rl i . T 412
tIL-4 ARCEFE TS, HERARE (P>
0.05), NI SE Th1/Th2 40 MV RE AT n] R &
IL-4 Z3 Wb S I B R s SRS 2 K RIS g EH 4 27
fIL-10 ZKF B S FAAG (P<<0.05. 0.01); Hfziig]
LA, BHPEH R @A i gl iy
W20 TL-4 A IL-10 KB TR (P<<0.05.

0.01). ZREN], AP IE K BTG ¥
e BRI IR T IL-10 (K7KSF, SR80S 41 i A
T, RGP IER, Wk 6.
3.6 X CUMS HHMRE K RIS HE TSRS
Bl 185K, 4L G412 CAL X, CA3
X AT 2, HEARA O HES I, s 24
SERE, MRFEE, BEE, ESL4WIERE, BIK
RS SATHRAILLER, B4 A2 CAL X,
CA3 XA TCHJAANG, HEAag MaHEs) 200, s
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F6 TFIAX CUMS XKRIMEFEFEDLELAF IL-4, IL-10 KFHIFM (X L5, n =25)
Table 6 Effect of Jiaotai Pill on levels of IL-4 and IL-10 in serum and hippocampal tissue of CUMS rats (X *£s, n = 25)

an Aeke) 345/ (pg ml. ) i 4/(pgmg )
IL-4 IL-10 IL-4 IL-10
Xt e — 47.01£11.92 8.75+3.03 54.15+ 9.78 10.67+1.40
] — 60.15+12.93 5.17+1.32" 63.67+ 7.18 7.21+1.64"
R HETT 0.007 5 179.39+39.30" 5.86+1.48 70.88+11.30 9.69+1.70
& 0.75 16424432917 6.25+2.74 67.68% 7.07 9.02+1.51
1.50 184.31+£25.72" 7.84+2.93" 78.94412.19° 11.09£2.80"
3.00 194.11423.177 8.194+2.35" 80.77+ 7.44" 13.10+3.317

4l CAl

X B HHRRETT

AHEHAL0.75 gkg ' ATHH 1.50 gkg ! AZFEH 3.00 gkg !

E1 ZRAN CUMS XRBDHETHESHTM (BRREE, 40X10)
Fig. 1 Effect of Jiaotai Pill on morphology of hippocampal neuron of CUMS rats (Nissl stainning, 40 x 10)
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0 0 DR A S e N AR T, AR AN R A
W AEPE RS EE A E N T2k, 2y
HEREANN 7 (IL-1B IL-6. TFN-0. IFN-y,
TNF-o %5) AT R IEA M7 (IL-4. IL-10 55) 2
2. IL-1B+ IL-6. IFN-a Z541H K 7t 55 fupe
RRE SN[ 22 R, A6 A0 A i 40 f i 22
Y ORI 2 ey

8 I S A 7= A 1 T i LR, AR ST
Wik 35 d CUMS $al e 3 K SRR AR AR , Wi 74 21
R, 2821 d FIUG, S IE B2 K U4 0T B 8
2%, HS50RAEa g% 5, BRI
T FE B AT Ny 2 g RS K. L SE O Y vk
D AR TCAFAERI UE WK SRR A AR i 2%
JC T, T B R 2R 2 I R v P B A A DR
IL-1B+ IL-6. TNF-o Bl 2 F+ i, Pra4ifiu A+ IL-10
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