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Effects of Jiaotai Pill on behavior and monoamine neurotransmitters of
depression rat model

YANG Shuai, PAN Ye, SONG Yan-qi, GAO Shan, CAI Xue-meng, GAO Shu-ming, YU Chun-quan
Tianjin University of Traditional Chinese Medicine, Tianjin 300193, China

Abstract: Objective To study the effects of Jiaotai Pill on the behavior and monoamine neurotransmitters of chronic mild
unpredictable stress (CUMS) depression rat model and to investigate the anti-depression effect and mechanism of Jiaotai Pill.
Methods A total of 72 SD rats were divided into six groups randomly, namely control, model, positive drug (fluoxetine
hydrochloride, 7.5 mg/kg), low-, mid-, and high-doses of Jiaotai Pill (crude drug 0.75, 1.5, and 3 g/kg) groups (n = 12), which were
reared in cage and execpt the control group, the other five groups of rats were given CUMS to stimulate the production of CUMS
depression model, then ig given Jiaotai Pill for 14 d. Rats in each group were measured the body weight and the rate of sucrose
preference once a week to observe the open-field activity behavior (through the horizontal grid and the number of vertical changes) at
the 5th week. All the animals were killed to get the blood and brain cortex to test the levels of NE, 5-HT, and 5-HIAA in hippocampus,
cortex, and hypothalamus by high performance liquid chromatography (HPLC). Results Compared with the model group, the test
indexes of rat body weight, sucrose water consumption, and the open-field activity behavior were significantly increased in the low-,
mid-, and high-dose of Jiaotai Pill groups. And the contents of NE and 5-HT increased, while the content of 5-HIAA decreased
obviously in the hippocampus, cortex, and hypothalamus in all Jiaotai Pill groups (P < 0.05 or 0.01). Conclusion Jiaotai Pill has a
better antidepressant effect whose mechanism is related to increasing the level of monoamine neurotransmitters in the cerebral cortex.
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FHSRER — BRI, HATREE A RBUDGFFELO BT 2 G . Xz . B YHR g
TR, A RO R A A IR A RIOR . M RERIR . R AT SR

ks BE: 2016-07-15
HEEWmMB: EXRARBFR4 EIMH (81273893)
EEEN: B I (1991—), L, Wit#FE. E-mail: g581127@163.com
*BEMEE WMWY E-mail: shm gao6703@163.com
TR, R, #9%, R, A4Sl E-mail: yeq-4@163.com



)

Chinese Traditional and Herbal Drugs %% 47 3% 323 8§ 2016 £ 12 A

* 4219 -

SRR TARIF R, 2 2010 4F RS pfE
i SR EERIET NS EIE 23.2 TN, & S8k
i P R A, T A S B A R
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WU AT 28 HL (BIE- N 10 @ D AN,
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FIAALIY R BAT A 255, JF e K.
Jis R i s e e R R B (5-HT).
EHE EEE (NE). LRI (5-HIAA) &
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PHZ AT, FH R PR 24 K5 v 24 2 B A R AR B
B> N ERHEY BIE Coptis chinensis Franch
T AR 25 M AR BE Y W K Cinnamomum  cassia
Presl [T 52 o BHPEXS BE 25 SRR b T e e (1
Yo, ALRIFMNEIZI AR A, #'5 4482A, 2
WA 22 i FH B 20 K B T TR s, B A ¥
1.3 k7

L RN BAEYIRH A IR AR NE (it
5 A7257-500MG). 5-HT ({5 H9523-25MG).
5-HIAA ( fit 5 H8876-100MG ) ¥ N %
Sigma-Aldrich 22 & ;= s R (Eikal, 38 E
Sigma-Aldrich 2A7]); L (aif4li, 52[E Fisher
NTDDs EREREIREN (OSA, 43Hr4li, 35[E Fisher
Chemical A 7]); L f&PUZFR (EDTA-Na,, dbxit
R FRHEARAFD; R &8 (KHPOy, K
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21 RFAZHAYHIE
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IR HEEERIC 3 ¥, IKEMKIRC 104 8. 8
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0 20 min, HIF FIEH, KIEKRGE, 60 CHET,
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Feo SEHETIEE AR L POK, IF HEHT 1%
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1% MK, 1A 4T R H R K, kKR
HHHIEFE, YIRS TR 24 h) o BRXTIRZL AT,
K IR BN LB 3R I IR N, I HAE
P21 d 5 ¥4 10 mL/kg 45 K B ig SPG 7T BUAS 28 AL
X R RIS 2 ) 25 T S5 sk alik, 8 14 d, 45
2 [ I 4k S A T AH N S
23 ERAE

S SCHR T vER R, of IR ZH KRR IE R4 1A
BEAAOK (1% EERE K AESL R AT AR /K 24 h BRI,
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28+ 35 Rl f K E 1% BB K FER: (BF
FEFITBCE 2 AN, 1 ANENSS T 1%EERK, 14
AL TR EE A, KR A iR, Fr
S 1 h JE R KmMBUERR TR, VHA P UK SRR
BEKIFERD, LAMERSAUR BB K w2 R .
243 AT FESEREE 36 RN AN R
FIIT 352 3634 T4 T i skl e B 441K B2 3l
BFHUORE (PR B, R A9k 25
K ok, AEHZAT RSB RGEIE K 5 min
WK B EWESAT 4, 0875 4 min PR US98
FA% (3 LA BB NBIATD R 7 (P 25 T
1 em BIW]) RHL

2.4.4 PN PR M IE 7R 36 K
B RUALAE, UK I K B i 20 2R 300k 3 2 H i
Ly MR AL, R S AL RN E
AFIHAI 0.1 mol/L &R, HH FilEs o138 %
A%, 464 °C, 14 000 r/min 250> 20 min, H(_E3§
W A AE N FRES L 20 min, BRSSO T4
o3RI E « B e 4 PE s (i hE ) Waters
Symmetry C;g column (150 mmX3.9 mm, 5 um),
WA A CE-F KA (3219 2 78), kA
414 0.1 mol/L KH,PO,4. 0.01 mol/L OSA #10.1
mmol/L EDTANa,, JfH A pH (% 3.3~3.4,

FER 35 °C, AR EN 1.0 mL/min, #EFEEN 10
ul, HESHIE A 407V, SHHA Ag/AgCl.
KSR FREC—E B NE. 5-HT 1 5-HIAA G5,
HT 0.1 mol/L (1) =y &R T, AR 5o IR
W E RTS8 B R e — R IR B S 4390
EAF] HPLC-ECD R4 TR
25 FitFAE
FAEHEIR X £5 %on, A SPSS 18.5 4iif
AT B AL B, S R 4 ) L AR FH A A
BIEHT
3 %
3.1 CUMS #IAREEL K R AR = 89520
T s T WL, ST 2K U T G
BEMEES SERME 7. 14, 21 BRI KA
e B, XA LR E R BE (P<0.01).
125 AL M2 P N IOR 21 d 54 s 1 2%
%, SRS =T B . AN 21 d )5,
Haeh Yy 14 d, ARG P mE DT
YL R AT B3, HAS R g = 7
F (P<0.05. 0.01), FREFAZZZ AT HF18PE 3%
S 30K B I G IR R B A R KT
YER, BLRIACZR M A HGPT WAL 5 L i L R 4
LIt 2 (1 25 BRYE 1 o

#1 FERKRARELE (X £s5,n=12)
Table 1 Comparison on body weight of rats in each group (X £s, n =12)

F4/ KRR/ g
41 5 O
(gkg ) 0d 7d 14d 21d 28d 35d
Xof FE — 229.33+£25.36 267.43+25.87 281.02+37.70 285.62+55.37  295.60+59.03 306.98+38.56
ey — 217.64+16.83 222.07+19.25" 229.61+32.33" 228.75+29.31" 217.24439.53" 235.25+34.87"

SRERSRIEYT  0.0075 224.61+£27.41 224.574+21.60" 227.72435.77% 227374£37.90" 237.63+36.76 261.09+14.73"

I HL 0.75

225.30+20.74 237.594+16.22% 233.71+35.95" 224.63+29.95" 22922+36.11 273.57+21.22"

1.50 216.08+10.23 227.89416.03" 233.74420.76" 226.09+22.40% 226.164+30.30 266.58+22.57"
3.00 219.01+£29.94 223.48418.73" 224.28425.52" 218.69+28.63" 232.024+23.07 261.88+19.15"

S AL #P<0.01; SERALE: "P<0.05 TP<001, T

#Pp <0.01 vs control group; 'P<0.05 ""P<0.01 vs model group, following tables are same

3.2 X CUMS HIHMESY X R iEK R 4 E B9 5200
M 2 s AT I, SEERHT A5 2K SO KT AE
HRAWEMEER . LR 14, 21 RIRA
AV RE B T 1 0 TS 28 2 B 7K 90 A 3 T ik
b, Hx4I R ZE R BE (P<0.05. 0.01). 7E
B 14d)E, ARG T mEA Ll P2
AR BB A AE R I, H SR LR 2= 7

2 (P<0.05. 0.01).
3.3 X% CUMS HIAMES KRR FF AR I A S0

M 3 GE AT L, BRI R AE et 35 d (118
P I SR 2 R RS BORN TN IR HS I B s
BRI XA LR = R 2 ¥ (P<0.0D). 45724 14
d J5, AR A7 A S B 25 4 1R K B 2 B A
B, SRR ZE R EE (P<0.01),
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F2 BEABREHEKEEELR (XLsn=12)
Table 2 Comparison on sucrose water consumption of rats in each group (X £s,n =12)
i M/ 1% BERE KT A /g

(gkg™ 0d 7d 14d 21d 28d 35d
PRI — 64.13+14.26 62.17+1423 7223+1438  74.03+8.08  69.56+ 528  63.81%+10.01
| — 52.30+17.99 55.08+17.99 60.98%+11.72" 57.44+550" 55774+13.56" 53.024+ 8.95°
EEIEYT 0.0075  67.68+£12.05 599241043 57.98+16.50"  63.79+4.20" 6625+ 332"  63.88+12.70°
HRAL 0.75 5026+19.04 54.17+ 958 5895+1291" 597245.01" 6265+12.85  67.70+12.58"

1.50 55.46+1498 5630+14.19 6267+ 313" 5727+892" 614241030  77.63+16.06"

3.00 5449+16.04 621111290 59.81+10.60" 56.02+8.55" 60.97+13.60  68.90+19.40"

R3 BHEXKRABITHMILIR (X L£s,n=12)
Table 3 Comparison on open-field activity behavior of rats
in each group (X *s, n=12)

ikl FlEAgke )  FHEARE ISR/ /s

Xof e — 23.83+16.52  6.92+3.09
i ei) — 6.67% 5.66™ 2424223
NS NN 0.0075 21.17% 6.28" 8.25+4.47"
TR 0.75 8.50+ 7.40 3.25%+3.05
1.50 1050+ 947  4.67£2.67

3.00 20.00+ 5.62" 3.25+222

AT AL A A R B 24 40 1 K B B ST IR
o, SRR E R B (P<0.05. 0.01),
AT FE LT HH M Y 3T B R R KT 2 o ERT
I IS ) HAL BT B EAT — e KB E T, 3R

AL ZE AR A IR ANAL 5 1) B S S 1 2
PRI
3.4 3 CUMS HIEBHREL X FRANLE LD M BRBR LML
B3RS Ya) &0

M 4~6 SR L, CUMS FEHK FUTIHE L |
R T gl gl NE fl S-HT s NRF, 5%
WAL 2R B (P<0.05. 0.0D), #F/ 45254 4¢:
BEAN R R B MG I 5 . BT AT 4123 NE
AS-HT (e, HASHR4] A 2= ¢ B35 (P<<0.05.
0.0, BRI S-HT =4 S-HIAA = HE T
. SRR EREE (P<0.01), BHMEZA
FIAZZEAAS I REAN R REE PR S-HIAA &, 5
BRI A 22 5 3 (P<<0.05. 0.0D). £HIAZZRA
e PRI R IR K U L o BT S T e i 4L

R4 ZIFAX CUMS HIHHRELK R ig D LALR #0258 B R R =K ERIRMm (X £5,n=12)
Table 4 Effect of Jiaotai Pill on neurotransmitters and their metabolites in hippocampal tissue of CUMS rats (X s, n =12)

2151 FIE/(gke ™ NE/(ng-g™") 5-HT/(ng-g ") 5-HIAA/(ng'g ")

X I — 371.83+ 69.73 29526+ 50.11 320.14464.95
A — 238.28+ 62.26" 240.14+ 25.17* 491.67+71.74"
ENLCE Wi 0.007 5 311.32+ 20.66 323.60+ 56.62" 244.44+43 42"
LR 0.75 265.04+ 34.41 279.31+ 50.72 393.11+£37.09
1.50 373.73+114.47" 342.15+107.15" 341.91+83.00"

3.00 288.86+ 51.47 295.03+ 4291° 330.78+75.25"

x5

THRAIT CUMS HIERFREEL K R R #4213

BRI TR (X £5,n=12)

Table 5 Effect of Jiaotai Pill on neurotransmitters and their metabolites in cortex tissue of CUMS rats ( X s, n=12)

415 FlE/(gkg ") NE/(ng-g ") 5-HT/(ng-g ") 5-HIAA/(ng-g ")
pait — 361.51+81.26 291.59+60.88 201.33+32.99
A — 231.21459.44% 187.39+54.15" 304.67+£65.91"
EN I 0.007 5 307.68+58.68" 290.54429.89" 166.52+37.44™
AEHRAL 0.75 272.60+76.45 191.98+65.63 198.28+47.43"

1.50 307.20+39.68" 230.24+47.10 229.61+16.55"
3.00 311.96+65.69° 246.28+50.09 208.22+24.04"
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R6 RFHX CUMS MIAMEE KR T LANB R R HEIE R R ARG K TRIFE (X £s,n=12)
Table 6 Effect of Jiaotai Pill on neurotransmitters and their metabolites in hypothalamus tissue of CUMS rats ( X s, n=12)

5 M (gkg ") NE/(ngg ") 5-HT/(ng'g ') 5-HIAA/(ng'g ")

Xof L — 1634.42+174.39 52370+ 95.68 408.80+ 99.64
| — 129723 +154.60" 362.16+ 90.58" 590.80+ 53.36"
RIS 0.007 5 1576.53+186.40" 527.86+139.61" 361.05+ 66.74"
eSS 0.75 1993.01+284.17" 57222+ 97.81" 437.61%= 7254
1.50 1 650.59+233.36" 495.20+108.79" 423.16+116.87"

3.00 1470.03+215.26 539.57+129.47" 437.85+ 8436

ZUR I S 438 i NE A 5-HT (KR, S5 H
W IR BT 25 AT AL 25 BPE D,
B AZ R FURHIARRE BAT V6T AE
4 g
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FHAE 2L 0K B 2B i AR AL Hh 77 2 S
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