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Abstract

The objective of the present study was to make comparison between rat models of depression
achieved by chronic unpredictable mild stress (CUMS) and reserpine injection from the angle
of traditional Chinese medicine syndrome, depict the regularity of syndrome variation of the
two models, and preliminarily explain its molecular mechanism. Rat depression models were
achieved respectively by CUMS and intraperitoneal reserpine injection. The syndromes of
liver stagnation, spleen deficiency and liver stagnation with spleen deficiency were judged by
equivalently transforming the related clinical symptoms and into macro-characterization of
rats. Elisa was used to measure the content of 5- serotonin (5-HT) in serum and Immunohisto-
chemical method was used to measur e the content of 5-HT in the hippocampal tissue CA2 dis-
trict. The regularity of syndrome variation is. Ratsin the CUM S group developed liver stag-
nation syndrome 2 weeks after stress and liver stagnation with spleen deficiency syndrome 6
weeks after stress, whileratsin the reserpineinjection group developed spleen deficiency syn-
drome 2 weeks after injection and liver stagnation with spleen deficiency syndrome 4 weeks
after injection. Compared with the normal group, ratsin CUMS group and reser pine group
both presented persistent decrease in brain tissue 5-HT content (P<0.05) and increase in se-
rum and intestine tissue 5-HT content (P<0.05), while degree of increase or decrease differed
in the two groups in different period. The model of depression achieved by CUMS develops
from liver stagnation syndrome gradually into Liver stagnation and Spleen deficiency syn-
drome, whose biological basis is that the onset of central 5-HT system dysfunction is faster
than the peripheral 5-HT system for the stress conditions; The model of depression achieved
by reserpine injection develops from spleen deficiency syndrome gradually into Liver stagna-
tion and Spleen deficiency syndrome, whose biological basisis that the increase of peripheral
5-HT isfaster than the decrease of central 5-HT for the effect of reserpine.
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Depression is a mood disorder whose main clinicadtza
teristics include lasting low motion, decrease iotinate
ability and slowness in function of thinking andogniz-
ing. It is showed in national survey that the slaciate of
people suffering from depression is 20 times highan
that of normal people [1]. Modern medical invedtiga
shows that the biological foundation of depresssne-
lated to the lack of 5-HT, a neurotransmitter clpge-
lated to human activity and the onset of depresf2dn
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which participates in the regulation of motion, nuey
appetite and sexual function. At present, deprasso

always treated with traditional Chinese and Western

medicine integrated method in clinical practice,levthe
basic research on clinical advantage of traditi@fahese
medicine is limited due to a lack of proper animmeddel
combining disease and syndrome. In that caseriegdt
according to syndrome differentiation has no patbicil
or physiology basis, thus can't provide objectivaeix for
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clinical diagnosis and syndrome discrimination.

Chronic unpredictable mild stress (CUMS) is a auifye
internationally accepted method to establish anradel
of depression, where animals were exposed to assefi
chronic unpredictable mild stresses to imitate latikely
real situation of human life with chronic, low-intgty
events. The animals’ consumption of food and weéeer
creased after the chronic unpredictable mild stress
flecting the central symptom of inner-rooted depi@s.
the absent of pleasant sensation [3, 4]. This mizdef
very high application value since it accurately tated
clinical treatment situation. In the mean time,erpine
injection is also a widely applied method to achiewni-
mal model of depression, which is commonly useden
lecting antidepressant drugs with a certain phaotogc
cal effect.

In this paper, we discriminated the TCM syndronmethe
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immunohistochemistry detection kit was purchasefr
gene technology ( Shanghai) Co., Itd. The analysit
ware Image-Pro Plus6.0 was adopted.

Establishment of rat model of depression by CUMS

The stress methods of chronic unpredictable milesses
include: no food or water for 24h, 30 degreesdilbage
for 8h or overnight, wet housing for 8h or overtijghi C
ice-water swim for 5min, 4% heat for 5min, restriction
for 2h, tail clamp for 1min(placing a hemostati@rop
1cm away from the root of the rat’s tail until s cries),
electrical stimulation at 36V for 1min every 309 f80
shocks a time. 3 kinds of stress were chosen talréed
out daily by a random number table. The stressgman
to 8-week-old rats, and lasted for 8 weeks.

Body weight determination and sugar consumption test
Rats in every group were weighed every 2 weeks fom

two kinds of rat model of depression by equivalentl \yeeks of age. Sucrose consumption test was catied

transforming the macroscopic representation of irats
clinical human symptoms and detecting rats’ ethypldg
the mean time, we tried to describe the differencgyn-
drome change pattern in the two kinds of model tnd
preliminarily explain its biological basis througheas-
urement of central and peripheral 5- serotonin T9-H
contents.

Material and M ethod

Experimental animals and grouping
A total of 30, 6 week old, male SD rats, SPF classgh-

ing 200+ 10g were provided by Beijing Weitong Lihua

Experimental Animal Technology Co., Ltd.(Experimant

animal production license: SCXK Beijing 2006-0009).

The rats were fed and housed in the animal roothef
scientific research center of Beijing University@iinese
Medicine, at an ambient temperature of 2025under a
12/12h day/night circle. All rats were fed normaiity 2

weeks, and then randomly divided into 3 groups: GJM

group (10 rats), reserpine group (10 rats), nowcoatrol

group (10 rats), among which CUMS group and regerpi

group are called the experimental groups.

Drug, Administration approach and Reagent

Reserpine injecta was purchased from Guangdong-Ban

min Pharmaceutical Co., Ltd., specifications: lmigl
10 branches in each package, stored in shadirtgyhdir
environment at room temperature.

Rats in reserpine group were given intraperitongak-
tion of reserpine 4mg/kg/d [5]. The injection wagem to
8-week-old rats, and lasted for 8 weeks.

Main reagent: the rat's 5-HT Elisa kit were prowdey

every two weeks before the stress. Fasting andrwlafe
rivation lasted for 12 h before the test. During #xperi-
ment, the rats in the sham operated were alsoitkegatli-
tary cages. Place 2 bottles with 2% sucrose watdr v
( bottle of 200ml ) in each cage, and then changehot-
tle of 2% sucrose water and another bottler of puae
ter( bottle of 100ml ) per cage 12h later. 2h latemove
all the bottles and weigh the rats [6], then caltailthe
consumption of sucrose.

Determination of ethology

Open-field test: test device is composed of thetiea
tank and recording and analysis system. The rah-ope
field reaction tank is 35cm high, with a squaretddrotand

a side length of 100cm. The inner bottom surface wa
black, divided into a total of 25 small boxes sigin
4cm*4cm. There is a digital camera just 2m abowe th
open field, whose vision can cover the whole iraérn
field. During the test, the rats were placed indaster of
the clean open tank, recorded by the recordingaaiadiy-
sis system for small animal ethology (Smartl.0,l&gn
for 3 min a time. Then calculate the frequency wiien
rat cross a small box and total distance of agtivit or-
der to avoid the animal adaptability to the opendii the
Est was carried out every 2 weeks since 8 weekg®f

Acquisitions of macroscopic characterization and dis-
crimination of syndrome

According to Chineseauiding principle of clinical re-
search on new drugs of traditional Chinese (2002 Edi-
tion), we transformed clinical symptoms of depreséﬂ)n
equivalently into rat macroscopic representatianas to
realize the consistency of clinical syndrome and-sy
drome on rats.

American RD company; Mouse anti-rat 5-HT monoclonal

antibody was provided by Santa Cruz Company (USA)The specific correspondence of Liver stagnation-syn
the secondary antibody was biotin labeled-anti-rmousdrome is: depressive mood and distension, stufficesl
IgG, provided by gene technology ( Shanghai) Ctd,;L scurrying pain in chest, hypochondrium or lower @bd
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men correspond to the decrease in both total distah
activity and the frequency of small-box crossingrat
open-field test and intensification of grab resis@ The
clinical diagnostic criteria include these symptoswit is
with the discrimination of syndrome in rats.

serum in the corresponding reaction plate hole, 4@id
Anti Rat 5-HT Biotin and 40ul Anti Rat 5-HT POD to
each hole, mix gently for 30 seconds, and then the=al
plate hole, keep the plate in room temperaturdSomin-
utes, reject the liquid in the plate, wash the eladth
washing liquid (350ul washing liquid per hole), ared

The specific correspondence of spleen deficienay sy move all the water (in a thick stack of absorbeayeg);

drome is: poor appetite, abdominal distention adtsing

repeat the washing 5 times, then add 100ul caoiidito

or in the afternoon and hypodynamia, abnormal stooleach hole, mix gently for 10 seconds, room tempegat

(pond, rotten, pond after hard, change between poid
hard) correspond to delayed increase of body werght
duction in sucrose consumption, decrease in tasgdmte
of activity and the frequency of small-box crossinghe
open-field test, and abnormal stools (pond, rotfnd
after hard, change between pond and hard). Theallin
diagnostic criteria require at least 2 of the synm
above, so it is with the discrimination of syndromeats.

incubation for 20 minutes; add 100ul terminatediitigto
each hole, mix gently for 30 seconds. Read the @Dev
intrinsic 450nm within 30 min. Draw a standard @irv
with the OD value as the vertical and standard eotra-
tion as the abscissa, we can find the concentratighe
serum sample on the standard curve according ©Dts
value.

The specific correspondence of Liver stagnation angections were preheated, dewaxed, gradient deleghirat

Spleen deficiency syndrome is: distending painastil
cavity or lateral thorax necessary, poor appetiese
stools as main symptoms correspond intensificatibn
grab resistance, delayed increase of body weigihtran

alcohol, microwave repaired for 6 min, oxidated3¥b
(v/v) hydrogen peroxide at room temperature fomdib,
and rinsed 3 times (5 min each) with phosphateebedf
saline (PBS). Sections were then incubated ovetragh

duction in sucrose preference, loose stool; dejwess 4° C with 5-HT primary antibody using a wet box. Sec-

mood with deep sigh, borborygmus and flatus, dearh tions was dropped by secondary antibody signedolseh
after abdominal pain as secondary symptoms comespo yadish peroxidase and incubated at room tempertdite

decrease in total distance of activity and theuesgy of
small-box crossing in the open-field test, increesée-

guency of stool when the rat’s tail is pulled. Tdlmical

diagnostic criteria require at least 3 of the mgimptoms
(distending pain in gastral cavity or lateral thoreeces-
sary) or 2 of the main symptoms (distending paigas-
tral cavity or lateral thorax necessary) and lhef$econ-
dary symptoms, so it is with the discrimination syin-

drome in rats.

Materials processing

Get orbital blood
Get 2 ml orbital blood in the 3 groups respectivatiythe

h, colored with diaminobenzidine (DAB), re-stain@dh
hematoxylin, dehydrated with alcohol without coVigrs
and sealed. Negative controls were also performeserev
sections were incubated in PBS instead of primaty a
bodies. Sections were analyzed using the Imagd?Ri®
6.0 image analysis software. One brain slice fracheat
was chosen for analysis. Five randomly selectddsfief
view were captured under a x200 optical microscanmek
the analysis index was average optical density (OD)

Statistical methods
Analysis of data was performed using SPSS17.0sttati
cal software. Data were expressed as mean tstaddard

time before stress, 2 weeks, 4 weeks and 6 wedds afviation, using ANOVA process and LSD method. A

stress.

Get breakpoint material

Select 20 rats randomly from each group to get e
weeks after stress and the other rats materialggas8
weeks after stress. Sampling process: Anesthdiezeats
with 10% chloral hydrate, abdominal blood 5ml, dnen
directly remove the entire brain and intestine boa ice
quickly, place the material in 4% paraformaldehyaléx

P<0.05 was considered statistically significant.
Results

Results of weight measurement

Weight of rats in the three groups had no significdif-
ference before intervention and 2 weeks after vetgtion
(P>0.05); 4 weeks after intervention, weight ofsrat

for 48h, imbedded in paraffin, the cross section igeserpine group was significantly lower than thathe

3.80mm after bregma, 5.20mm on the ear line.

Determination of 5-HT content in serum by Elisa and
expressionsin brain tissues by | mmunohistochemistry

Balance the kit to room temperature, remove theired
reaction plate, add 10ul of standard product and &
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normal group and CUMS group (P<0.05), which remains
lower till 8 weeks after intervention (P<0.05); gfei of
rats in CUMS group began to show significant irdety

to that of normal group 6 weeks after intervention
(P<0.05), which remains lower till 8 weeks afteteimven-
tion (P<0.05). (see Table 1).
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Table 1. Comparison of body weight of ratsin each group (unit: g)

Beforeinter- 2 weeks after 4 weeks after 6 weeks after inter- 8 weeks after inter-
Groups vention intervention intervention vention vention
(n=40) (n=40) (n=40) (n=20) (n=20)

588.17+45.33
507.21+44.024
420.19+40.88

control group 378.28+24.48 431.48+31.21
CUMS group  375.65+25.10 420.01+34.25  469.22+32.88 493.93+30.78*
reserpine group 380.56+21.20403.67429.22  419.03+31.58 421.04+39.67

495.01425. 548.09+33.84

*compared with normal group,P<0.05; * compared with reser pine group,P<0.05

Table 2. Comparison of consumption of 1% sucrose water in each group (unit: ml)

Before 2 weeks after 4 weeks after 6 weeks after 8 weeks after
Groups intervention  intervention intervention intervention intervention
(n=40) (n=40) (n=40) (n=20) (n=20)
control group 90.83+3.87 84.40+6.91 87.16+11.74 85.32+14.73 88.07+10.93
CUMS group 89.01+2.89 79.98+986 67.89+10.224 47.71+13.14*  28.44+8.89
reserpine group  89.91+4.56 63.16+7.77 46.06+12.15 24.95+10.57 20.28+11.98

*compared with normal group, P<0.05; * compared with reserpine group, P<0.05

Table 3. Comparison of frequency of small-box crossing (n=10, unit: /3min)

4 weeks after

Before intervention 8 weeks after intervention

Groups (n=40) Er:]t;a:l\(l)(;ntlon (n=20)

control group 71.83+6.68 73.50+7.34 69.83+6.34
CUMS group 76.08+6.34 17.17+298 6.75+2.38
reserpine group 77.25+7.09 17.17+761 8.08+3.96

*compared with normal group, P<0.05; *compared with reserpine group, P<0.05

Table 4. Comparison of total distance of rats activity (n=10, unit; mm/3min)

Groups Beforeintervention 4 weeks after intervention 8 weeks after intervention
(n=40) (n=40) (n=20)
control group 1635.21+130.87 1208.27+120.42 8837153/

238.01+33.77
305.79+20.68

371.82+26"95
347.98+19.25

1611.25+105.51
1575.56+£109.46
*compared with normal group, P<0.05; * compared with reserpine group, P<0.05

CUMS group

reserpine group

Results of sucrose consumption test

Sucrose consumption of rats in the three groupsnuad
significant difference before intervention and 2eke
after intervention (P>0.05); 2 weeks after intetieamn
sucrose consumption of rats in reserpine group Sigs
nificantly lower than that of the normal group &DdMS
group (P<0.05), which remains lower till 6 weekseaf
intervention (P<0.05); sucrose consumption of rats
CUMS group began to show significant inferiorityttat

no significant difference (P>0.05) although stitiwler
than that of normal group (P<0.05). (see Table 2)

Determination of ethology

In the open-field test, there was no significaritedénce
among groups before intervention (P>0.05); since 4
weeks after intervention, the total distance oiviagtand

the frequency of small-box crossing group of rats i
CUMS group and reserpine group began to be lovaer th

of normal group 4 weeks after intervention (P<0.05)that of rats in normal group (P< 0.05), but the C&/M
which remains lower till 6 weeks after interventiongroup and reserpine group showed no significarerdif

(P<0.05); 8 weeks after intervention, sucrose camsu

tion of rats in CUMS group and reserpine group sttbw
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ence (P>0.05). (see Tables 3, 4)
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Syndrome discrimination results

A 4 weeks after intervention in control grau 4 weeks

Discrimination of syndromes in rats was based o thafter intervention in CUMS group; C 4 weeks afteeiv-
criteria mentioned in 1.10 (see table 5). Rats WMS  ention in reserpine group; D 8 weeks after intetioen
group presented Liver stagnation syndrome 2 wet&s a Group; E 8 weeks after intervention in CUMS groB8
stress (10 weeks old) and Liver stagnation and eBple weeks after intervention in reserpine group.
deficiency syndrome 6 weeks after stress (14 wekRs

while rats in reserpine group presented Spleercidefty  Content of 5-HT in serum

syndrome 2 weeks after injection (10 weeks old) lameél  Before intervention, no significant difference vemwnd
er stagnation and Spleen deficiency syndrome among groups (P>0.05); 2 weeks after interventiba,

4 weeks after stress (12 weeks old).

Expression of 5-HT in brain tissue

content of 5-HT in serum of rats in the CUMS grovgs
higher than that of rats in the normal group (P5p.0ut
lower than that of rats in the reserpine group (BS))

4 weeks after intervention, the 5-HT content iregtinal  which remained till 6 weeks after intervention; &ek-
tissue of rats in CUMS group was lower than thataté  safter intervention, content of 5-HT in serum d&rm the
in normal group and reserpine group (P<0.05), wiele CUMS group was significantly higher than that oftsna
serpine group showed inferiority compared with narm normal group (P<0.05), but not significantly diffet
group but the difference was not statistically #gigant  from that of rats in reserpine group (P>0.05). (Ealgle 7)
(P>0.05); 8 weeks after intervention, the 5-HT eoits in

intestinal tissue of rats in experimental groupsensig-  Average optical density of 5-HT in small intestine tissue
nificantly lower compared with normal group (P<0,05 4 weeks after intervention, the contents of 5-HErimall
while CUMS group and reserpine group showed no signtestine tissue of rats in experimental groupsewegher
nificant difference (P>0.05). (see Table 6, theultssof

photos in Fig. 1).

Table 5. Results of rats syndrome discrimination at different time (n=210)

Before 2 weeks after 4 weeks after 6 weeks after inter- ?Xﬁ:ﬁfg
Groups intervention intervention intervention vention (n=20)
(n=40) (n=40) (n=40) (n=20) -

control group — —

20%Liver stagna- 60%dLiver stagnation
tion syndrome syndrome

CUMS group —

70%Spleen

ciency syndrome

reserpine group —

80% Liver stagna-
tion syndrome

20% Liver stagn-
ation and Spleen
deficiency syndrome

30%Liver stagnation
syndrome 70% Liver
stagnation and Spleen
deficiency syndrome

defi- 60% Liver stagnation 90% Liver stagna- 100% Liver stagnation
g tionand Spleen defi- and Spleen deficiency

and Spleen deficiehCyCi(_}nCy syndrome syndrome
syndrome 40% Spleenlo% Spleen  defi-

deficiency syndrome ciency syndrome

"-" indicates no syndrome of Liver stagnation or Spleen deficiency.

Table 6. Average optical density of 5-HT in CA2 of rat hippocampus

8 weeks after intervention

Groups 4 weeks after intervention "
(n=40) (n=20)
control group 430.57+26.09 497.49+149.56
CUMS group 308.33+35.8¢" 196.78+44.10

reserpine group

401.17+40.58 209.98+50.22

*compared with normal

Biomed Res- India 2014 Volume 25 Issue 1

group, P<0.05; *compared with reserpine group, P<0.05
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TR

Figure 1. Expression of 5-HT in hippocampal CA2 area of ratsin the two groups (immunohistochemical staining x200)
A: 4 weeks after intervention in control group; B: 4 weeks after intervention in CUMSgroup; C: 4 weeks after interve-
ntion in reserpine group; D: 8 weeks after intervention in control group; E: 8 weeks after intervention in CUMS
group; F: 8weeks after intervention in reserpine group.

Figure 2. Expression of 5-HT in small intestine tissue of rats in the two groups (immunohistochemical staining, x200)
A: 4 weeks after intervention in control group; B: 4 weeks after intervention in CUMS group; C: 4 weeks after inter-
vention in reserpine group; D: 8 weeks after intervention in control group; E: 8 weeks after intervention in CUMS
group; F: 8 weeks after intervention in reserpine group.

Table 7. Ccomparison of content of 5-HT in serum among groups

2 weeks after 4 weeks after 6 weeks after 8 weeks after
Before ) . . . ) .
GI’OUpS intervention Intervention Intervention I ntervention I ntervention
(n=40) (n=40 (n=40) (n=20) (n=20)
control group  118.97+18.10 120.00+26.47 125.06+19.69 113.51+26.17 119.88+25.11
CUMS group  126.38+26.97 140.52+24.60*  159.59+35.64*  196.50+40.386* 218.92+21.04
regsgl'j’;)”e 122.39+17.85 160.03+30.67 203.52+44.28 216.77+30.72 221.39+19.83

*compared with normal group, P<0.05; * compared with reserpine group, P<0.05
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Table 8. comparison of average optical density of 5-HT in small intestine tissue among groups

Groups 4 weeks after intervention 8 weeks after intervention
(n=40) (n=20)
control group 68.22+20.36 86.66+37.25

234.10+41.584
336.22+73.46

CUMS group
reserpine group

317.51+153.20*
468.89+139.71

*compared with normal group, P<0.05; * compared with reserpine group, P<0.05

than those of rats in the normal group (P<0.0%), @m-
tent of 5-HT in small intestine tissue of rats @serpine
group was significantly higher than that of ratsGodMS
group (P<0.05); 8 weeks after intervention, theteonof
5-HT in small intestine tissue of rats in experita&n
groups continued to increase compared with thaatsfin

When the function of 5-HT system is in disordekg fail-

ure to adapt to stress can lead to the onset gfteyns of
depression and anxiety [8]. Brunswick fi$covered by
the determination of the content of 5-HT in bragsae of
rats model of depression achieved by stress tieatdh-
tent of 5-HT in brain tissue of rats with depressigas

normal group (P<0.05), while the CUMS group and resignificantly lower than that of the normal contgybup,

serpine group showed no significant difference (P5D
(see Table 8, the results of photos in Fig. 2).

A 4 weeks after intervention in control group; Bvéeks
after intervention in CUMS group; C 4 weeks aftaer-
vention in reserpine group; D 8 weeks after intetiosn
in control group; E 8 weeks after intervention ib@S
group; F 8 weeks after intervention in reserpiraugr

Discussion

Seen from the result of weight measurement, suga+ ¢
sumption test and determination of ethology, bothMS
group and reserpine group presented depressiorneymp
while there is a difference in the determinationT€M

suggesting that a reduction in 5-HT can lead toeksgon,
and the experimental results consistent; but thaysalso
showed that, which is consistent with results of ex-
periment. In the meantime, research showed that bot
acute and chronic stress can increase the reldase- o
ripheral 5-HT[10, 11], which may be the reason why the
content of 5-HT in serum and intestinal tissue aif rin
CUMS group continued to rise after stress in thigeei-
ment. This indicates that the both central andpperial 5-
HT had a target for function of adapting to streSsen
from the TCM perspective, rats in CUMS group présen
Liver stagnation syndrome first and then develojped
liver stagnation and spleen deficiency syndromeytg
that in stress conditions, the dysfunction of cani-HT
system is faster than that of peripheral 5-HT syste

syndrome and the micro physicochemical index of15-H Reserpine reduces sympathetic nerve tension, lgadin

level. This is an embodiment of traditional Chinesedi-
cine theory "same disease with different syndronme"
animal models.

Specifically, rats in CUMS group developed fromeliv
stagnation syndrome into liver stagnation and spbfi-

the domination of parasympathetic nerve. As a tesul
smooth muscle 5-HT excited 5-KHTeceptors in gastroin-
testinal smooth muscle or 5-geceptor in ganglion cell,
causing contraction of gastrointestinal smooth neyso
that gastrointestinal tension increased, and pdsistis
accelerated. In the meantime, the consumption ainbr

ciency syndrome, whose time window was 14-16 weekeatecholamine and 5-HT storage reaches a levahibit

of age, that is, 6-8 weeks after stress; while irateser-

the central nervous systeffl. Result of our experiment

pine group developed from spleen deficiency syndgromshows that the content of 5-HT in serum and imesti
into liver stagnation and spleen deficiency syndrpom tissue increased while that in cerebral tissue edesad

whose time window was 12-16 weeks of age, that-8,
weeks after injection of reserpine. This resulleet that
there is obvious difference between stress and aimedi
interventions in the mechanism of causing deprassto
is reported in the literature that the biologicatis of de-
pression is the lack of 5-HT, a monoamine neurstran
ter closely related to human activity and the omseale-
pression [2], which participates in the regulat@fnmo-
tion, memory, appetite and sexual function. Dughi®
existence of blood-brain barrier, it is very ditfit for
peripheral 5-HT to enter the central nerve systeos the
central and peripheral nervous 5-HT can be consitlas
two independent system of different functions [7].

Biomed Res- India 2014 Volume 25 Issue 1

continuously in rats in reserpine group, which dsngis-
tent with the reported literature. Therefore, cdesng
the TCM theory, we can draw the conclusion thaipber
eral effect of reserpine results in Spleen deficyegyn-
drome in rats while central effect of reserpinedieto the
occurrence of Liver stagnation syndrome. HoweVee, t
experimental results showed that Spleen deficiesyry
drome appeared earlier than Liver stagnation syndro
namely the peripheral effect of increasing 5-HTteahis
faster than central effect of reducing 5-HT contevitich
may be related to the fact that reserpine needas p
through the blood-brain barrier to perform its cahef-
fect.
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