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Effect of Banggibongnyeongtang on the immunohistological change
in LPS-induced depression rats

Sung jun Park, Tae Hee Lee"

Department of Formulae Pharmacology, College of Korean Medicine,

Gachon University

ABSTRACT

Objective : This study is accomplished in order to investigate the effect of banggibongnyeongtang on the
immunohistological change in LPS-induced depression rats to confirm the histological result of the previous
behavioral and biochemical effect.

Methods : LPS 5 pg was injected to lateral ventricle and experimental groups were administered BBT
intraperitoneally. The concentration of 5-HT in the Medial Prefrontal Cortex, Striatum, Hippocampus, Amygdala
was measured by ELISA. IL-13, TNF-a mRNA and BDNF mRNA expression in the hippocampus was
examined by RT-PCR.

Result : BBT enhanced 5-HT concentration at all part of brain but no significantly difference at medial prefrontal
cortex and striatum. LPS+BBT400 group increased 5-HT concentration significantly than LPS group at
hippocampus and amygdala (p<0.05). BBT decreased IL-13 mRNA expression dose dependently but only with
significantly decrease in LPS+BBT400 group than LPS group’s in Hippocampus (p<0.05). But BBT did not
decrease TNF-a mRNA expression significantly in Hippocampus. BBT increased the expression of BDNF mRNA
at hippocampus and LPS+BBT400 group significantly increased comparing with LPS group does (p<0.05).

(¢) 2020 The Korean Medicine Society For The Herbal Formula Study
This paper is available at http://www.formulastudy.com which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided
the original work is properly cited.
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Conclusion : It is postulated that the anti-depressant effect of BBT can be validated through the
anti-inflammatory effect, 5-HT concentration increase, and the neuro-protective effect mediated by BDNF by
combining the results of the previous report about the behavioral and biochemical effect.

Key words : banggibongnyeongtang, LPS, antidepression, 5-HT, IL-13, TNF-a, BDNF.
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(SSRI), mixed serotonin/noradrenaline reuptake A3 FE2 7 3F pEEE Sprague—Dawley
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At} BE Age E=Zo| Agae wal 7
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TR EN, AFEEE fdets N-methyl- H7I3E ]t FHasich

D—aspartate receptor (NMDA R)¢] #+go] A3}

o]A, neuron death7} frE o]l &Fo] & 2) °FA
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Korean (Chinese) Pharmaceutical name Dose
name (g)
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5 (% Poria 72
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aFoZ Utk LPSE FolahA] @ar oA thal
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2 w/min fFEOR FY T 587 WS kS
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1. BBT9] Medial Prefrontal Cortex, Striatum,
Hippocampus, Amygdala °|4 5-HT -&o] tst
a3

LPSZ f=d &5
& 39 Medial prefrontal Striatum,
Hippocampus, Amygdalao]A 5-HT9] HEZ =H
3}t Medial prefrontal cortexel”] SAL group
o]l  237.33+35.35 ng/mg, LPS  group°lA
92.00%+29.87 ng/mgl.® 5-HTY =7} F25H
s thH(p<0.05). 18y LPS+BBT100 group®ll
A 78.00+£30.62 ng/mg® 23]
LPS+BBT200 groupolA 120.67+37.78 ng/mg,
LPS+BBT400 groupold+ 220.00£22.12 ng/mg
2 5-HT #&7F S7kekslont fojshxs st
Striatumell ¢l 5-HTe] #X% SAL group©lAl

sERddA BBTE Folgh

cortex,

zlo
Aaskglan,

O -
244.67£48.75 ng/mg®l FEE FAHi LPS
group®l Al 99.33£20.83 ng/mgZ FJstA 3

238 tH(p<0.05). 181} LPS+BBT100 group®lAl
67.33%£9.33 3y FashAda,
LPS+BBT200 groupelAl 150.00+12.17 ng/mg,
LPS+BBT400 group®l A& 193.33+27.19 ng/mg®
S7FIRAT 242 gtk Hippocampusol Al
5-HT¢] ¥%& SAL group®lA 277.33%+13.33
ng/mg, LPS groupollAE 123.33422.19 ng/mgo
2 SAL groupol| Hl3l] frelshAl 7F4tleh(p<0.01).
LPS+BBT100 groupoll4] 87.33+23.25 ng/mg® <
3y 748190l LPSH+BBT200 groupolld 142.67+17.52
ng/mg & 781l o™, LPS+BBT400 groupol A
211.33+14.11 ng/mgo.& LPS groupel H|3lo] 2
Sl S7FeEH (p<0.05), FEe]EH o R Sk 4

ng/mgl &

S HAtt  AmygdaladlA9]  SAL  group©lA
5—-HT9 H&EE 240.67+24.88 ng/mg¥ i, LPS

group oA E 106.67+£13.87 ng/mglZ 525
7R3t p<0.01). LPS+BBT100 groupelld 107.33+44.56
ng/mg, LPS+BBT200 groupolA 168.67+11.57
ng/mg, LPS+BBT400 groupolA+ 208.00£19.08
ng/mgl.2 LPS groupdl Hste] f-2]3tA F713k31
tH(p<0.05). (Fig. 2)
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Fig. 2. Effects

of BBT on the 5—HT concentration
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[ghg)

in the medial prefrontal cortex, striatum,

hippocampus, amygdala of rats after lipopolysaccharide injection.

LPS 5 pg was injected to lateral

ventricle for 15 days before the first behavior test.

Experimental groups were administered i.p. for 14 consecutive days prior to the test.
SAL group : Saline treated group for 14 consecutive days before OFT, FST.

LPS group :
LPS+BBT100 group
OFT, FST.

LPS and saline treated group for 14 consecutive days before OFT, FST.
: LPS and BBT (100 mg/kg) treated group for 14 consecutive days

before

LPS+BBT200 group : LPS and BBT (200 mg/kg) treated group for 14 cosnecutive days before

OFT, FST
LPS+BBT400 group
OFT, FST

: LPS and BBT (400 mg/kg) treated group for 14 cosnecutive days before

* %%  Significant difference compared with the SAL group (p<0.05,p<0.01)
# : Significant difference compared with the LPS group (p<0.05)

2. BBT9 Hippocampus 9|49 IL-1B, TNF—a
mRNA &&o] o3t &

RT-PCRE& ©]&3&te] A% IL—-18 mRNA Td
S =As9th. SAL groupollA 15.86+1.88%, LPS
group OllA 42.43%2.64% % FolsiAl Z7 8kt
(p<0.01). LPS+BBT100 group ol 4 41.38+4.58 %,
LPS+BBT200 groupollA 38.89+5.41%% H&o] 7+
23}, LPS+BBT400 groupoll A& 25.52+0.78%

57

2 B o] LPS groupel H|Ete] fol8tAl 74s
CH(p<0.05). TNF—a mRNA 2&d #]&S ZSAHG vl
SAL groupollA  23.23+£7.45%, LPS group®lAl
43.454+4.73%% )8 S350 p<0.05). LPS+BBT100
grouplA  35.56+2.39%, LPS+BBT200 group®lA]
35.1843.72%, LPS+BBT400 groupollA 24.98+0.37%
2 LPS group ©l Hlste] frefgh zpel7h qiSlnt.
(Fig. 3)



vigkekelsl wiAleks) 2] A28 A13 (20201428)
Herb. Formula Sci. 2020;28(1):53~62

™
W

Relative IL-1 levels
Ralative TNF-u levels

' (mgikg)

BBT
LPS
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Fig. 3. Effects of BBT

BBT100

LPS
BBT200 BBT400

on Interleukin—1B (IL—1B) mRNA (A) and Tumor Necrosis Factor—a (TNF-—

a) mRNA (B) expression in the Hippocampus after lipopolysaccharide injection. PCR bands

on an arose gel and their relative intensities.

LPS 5 pg was injected to lateral

ventricle for 15 days before the first behavior test.

Experimental groups were administered I.p. for 14 consecutive days prior to the test.

SAL group : Saline treated group for 14 consecutive days before OFT, FST.
LPS group : LPS and saline treated group for 14 consecutive days before OFT, FST.

LPS+BBT100 group : LPS and BBT (100 mg/kg) treated group for 14 consecutive days

OFT, FST.

before

LPS+BBT200 group : LPS and BBT (200 mg/kg) treated group for 14 cosnecutive days before

OFT, FST

LPS+BBT400 group : LPS and BBT (400 mg/kg) treated group for 14 days before OFT, FST
* %% | Significant difference compared with the SAL group (p<0.05,p<0.01)
# : Significant difference compared with the LPS group (p<0.05)

3. BBT¢] RT-PCR& ©|-£% Hippocampus®| A<
BDNF mRNA¢| &3¢ oigh &3

PCRE ©]&3}o] Hippocampus©llA] BDNF mRNA 4t

HASE =A%k SAL  groupellAl  38.07+1.47%,

LPS group®lA 19.45+2.03%°l ®late] §-<JatA 72

2819 p<0.01). LPS+BBT100 groupel] 17.43+2.65 %

58

2 938 7A3s9 3, LPS+BBT200 groupoll A
27.03+3.39%, LPS+BBT400 groupelM+= 33.35+2.10%
7} BEsle] 5= Ao R ZvIsI9iar LPS+BBT400group
o4 LPS groupell ®lste] frolstAl S71a8l3itH(p<0.05).
(Fig.4)
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(mgalkg)

BBT
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Fig. 4. Effects of BBT on BDNF mRNA expression in the hippocampus of rats with LPS—induced

depression—like symptoms.

PCR bands on an agarose gel and their relative

intensities are

shown. BDNF mRNAs levels were normalized to GAPDH levels as an internal control.

LPS 5 pg was injected to lateral

ventricle for 15 days before the first behavior test.

Experimental groups were administered i.p. for 14 consecutive days prior to the test.

SAL group : Saline treated group for 14 consecutive days before OFT, FST.
LPS group : LPS and saline treated group for 14 consecutive days before OFT, FST.

LPS+BBT100 group :
OFT, FST.
LPS+BBT200 group :
OFT, FST

LPS and BBT (100 mg/kg) treated group for 14 consecutive days

before

LPS and BBT (200 mg/kg) treated group for 14 cosnecutive days before

LPS+BBT400 group : LPS and BBT (400 mg/kg) treated group for 14 cosnecutive days before

OFT, FST

* %% | Significant difference compared with the SAL group (p<0.05,p<0.01)

# : Significant difference compared with the LPS group (p<0.05)
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32 R, S8 $xe] A3l pro— inflammatory
cytokines®] FE7} F7M3la, HAS o=
PGE2¢} 722 5 wi/EZY s%7t 718 A&
Folaupy,

= (e} e}
S

R

ol
ol

WA, WEHA, ANAA B33
4o cytokine, HPA axis, A1AAY 29| W3z
=9 A duE =z #goe] xFE Qv 1
P A=Z=7 cytokine?] &7}, HPA axise A3}
glucocorticoid A3/l <7} 5-HT, Norepinephrine,
Dopamine®| 3443 AA, AAMEL] AP AAY,
MATFRA BT S Fo] 9252 HEA gl
Hojg 5 Qo

Ao AH8E e FEEES
U= Aolrh, AWE T AskE
mast cello] #-83lo] TNF—a2
wslx] glom, PGEAES A8t &
7b QY. AA = 5-HT1A 849
3l, NMDAC] &gt AX APEE& As= adrt
Qom? LPSE FEd fFoH TNF-ao
0t BuE ey,

Pro—inflammatory cytokine 5—HT2] A4S <
A 5 g, HolA 5-HT9 Ao d=F
Wslel fedo] Zr) o]& ERIsy] 98t E A#b
v ¥ 7} F9oxe] 5-HTe v=& A3t

o -= 10

“
TET

Hippocampus, Medial Prefrontal Cortex, Striatum,
Amygdalaoll 4] 5-HT9] vt 8359 T4 T F

A zast FA4E, &edE, e AW agn
FE} 71743 el 7oY. w3, Hippocampus®]
Z7F5hH FSTollA immobility time©]
Z+~%w, 5—HTS} norepinephrine (NE)9| w7}
Z7F6PA immobility timeo] #Ashe] 3 $-& &%
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HT®] %7} As=olx st S7he =
A7 BYla, aE =]l BBT400004 folaiA Z71
A TH p<0.05). T3 Amygdaladl A= T o]E4
o® 5-HTE Z7AZ3, wsEwel  BBT400
groupell A o3t F7tE HIHH(P<0.05). 1y
striatum®} medial prefrontal cortexlAl== BBT<]
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T3 WY 7P weol
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Cytokine- =

60

= F 7 2d S, APPSR - EkEA - A9 A
Z(o]sl, HPA axis)¥ 7 elZolql/aztil 4 A &4
7 #do] AeH”. IL-18 % TNF-a ¢ pro-
inflammatory cytokine CRH, ACTHE =A}=3}9]
HPA axisS @3} A7 19 Alzede] A%
el tryptophanol 4 kyunurenine® 2 THARA7]=
indoleamine—2, 3—dioxygenase (IDO)Z &A4]3}A]
7] HollA 5-HT §4do] A% ®rh. BBTE 3t
groupol 4] IL—13 mRNAQ] L&o] JA|sl= A0l
velgth oA Fxet vldlels adE Hx
IEE(BBT400) 914 mRNAS] @& o] 23k 2ol S
HATH(p<0.05). &}, BBTE F3+ groupolA
TNF—a mRNA®] "Fdo] FolstAl 7Haahx] &3kt
BDNF+= 9] o8] wAlol|A neurotrophin®. 2 35
310, BDNF A73AIES] BEY 4 22a A
ol #ojets Aoz wltE) A3 Ao oshd
&% oA hippocampuse] BDNF X7} 7H4

Aoz WA, w3k MDD oA BDNF
P aRdA o R ol la, & & ARE
Aol A olHTHPY. BDNFE 5-HT 49
3 832 23810, 5-HTH 374 AR S
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V. 28
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