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Effect of Banggibongnyeongtang on LPS-induced Depression in rats

Sung jun Park, Tae Hee Lee”

Department of Formulae Pharmacology, College of Korean Medicine,

Gachon University

ABSTRACT

Objective : This study is conducted in order to investigate the effect of Banggibongnyeongtang(BBT) on Lipopolysaccharide
(LPS)-induced depression.

Method : LPS 5 pg was injected to lateral ventricle. Experimental groups were administered BBT intraperitoneally.
Depressive behavior was confirmed by weight change, sucrose preference, open field test(OFT), and forced
swimming test(FST). The plasma concentration of IL-13 and TNF-a, Corticotropin-Releasing Factor(CRF),
Adrenocorticotropin Hormone(ACTH) and Corticosterone(CORT) were measured by ELISA.

Result : BBT did not change the body weight significantly than LPS group, but on sucrose preference, BBT
increased significantly in LPS+BBT400 group compared to LPS group (P<0.05). In the OFT, BBT increased
spending time in the central zone and decreased grooming number. LPS+BBT400 group increased central
zone-spending time, and decreased grooming number than LPS group significantly (P<0.05). In the FST,
LPS+BBT400 group decreased immobility time than LPS group significantly (P<0.05). BBT decreased IL-103
concentration does-dependently, but only with significant decrease in LPS+BBT400 group than LPS group in
plasma (P<0.05). But BBT did not decrease TNF-a concentration significantly in plasma. BBT decreased plasma
CRF, ACTH, and CORT. And CRH and CORT of LPS+BBT400 group were shown significant decrease comparing
with LPS group (P<0.05).

Conclusion : It is postulated that the anti-depressant effect of BBT can be validated through inhibition of HPA axis
abnormal activity by the anti-inflammatory effect.
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Table 1. Herbal Constitution of BBT

(é{h()i;%iré) Pharmaceutical name D((;S)e
name
W21 (B ) Stephaniae Tetrandrae 36
Radix

71 () Astragali Radix 36
R (RE) Poria 72
A A D Cinnamomi Ramulus 36
Tz () Glycyrrhizae Radix 24
Total Amounts 204
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BiCURS%(BBT) 204 g& 7Heulo] 4o A &3] H(BBT)Y A4 1493 57 W2 FARSITh
200 go.2 HHFI F 85% WHeS A&l 3 9
FEIon, FEES Y FHT F O FEE 2)LPS A&
S TEAZANA B Azl AxAA 4 & GSol o3t &5 FERAS TET] fEiA, A
2 25 go @M, &L 12.5% o] sodium pentobarbital (50 mg/kg, ip.)ZE UFH
AZ1 ¥ stereotaxic techniqueZ ©]&35}e] lateral
2. 48 ventricle (AP: —0.2, L: 0.3, H: —6.2)%]x]°l
1) Aga LPS (Escherichia coli; 055:B5, Sigma)E 5 uge
A= FAANAE S wet erlH o R 6 oz FsoH W mAFYLS 1 ml gas—
IFo 2 Uk LPSE FoshH] i oA 4l tight glass syringe (Hanilton, Reno, NY)ell g
A AAFE FARE #(0.9% NaCl, ip.,, SAL o&#l FE (polyethylene tubing)® AAs] #F
group, n=6), LPSE Fosta v 14¥ sk A 4  #X(perfusion pump, Pump 22, Harvard
AAFE FA8E F(0.9% NaCl, ip., LPS group, Apparatus, South Natick, MA) & o|&3}o] 2 pu
n=6), LPSE Folata vjd 149 5t 100 mg/kg®] Vmin fr&o2 FY Fo 583F WA vy FA
BHL %5 (BBT) S AR 15 (i.p., LPS+BBT100 7)(syringe) & AAsIAT 2 E4tel tigh ok=A
group, n=6), LPSE Fojsal vid 14452t 200 me/kel A= v e AlFEGIE o] Alaate 24

BHCLE%(BBT)S A Z18-(i.p., LPS+BBT200 oFZ 4l 140 mM NaCl, 3.0 mM KCl, 2.5 mM
group, n=6), LPSE Tt vjd 14 52t 400 CaCl2, 1.2 mM Na2HPO4Z W= <l ZH =9
mg/kge] PO H(BBT)S  FARE  aE(Gip., (artificial CSF)& 22 W2lox Fsiglct. o] &
LPS+BBT400 group, n=6)°2.2 Wtk B E 28y Y554 gL o 2ok (Fig. 1)

Sacrifice and
e feld colfect the rafn

LIPS irnjection Fanr areas garmples
4 BBT oF Saling &drririiSEraiion \L #
-1 0 1 2 3 L L1 =} i a8 o 10 11 12 13 14 15 16 17

Forced SwWirmiimiing fest

Fig. 1. Experimental schedule for developing lipopolysaccharide—induced depression—like behaviors,
and BBT treatment in rats. Separate groups of rats (n=6 animals per group) were used for
all experiments.
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Fig. 2. Effects of BBT on body weight (A) and sucrose intake (B) in rats exposed to LPS. LPS 5ug

were injected in lateral ventricle.

Experiental

group were administered i.p.. Body weight

counts were significantly lower in LPS—exposed rats versus saline—treated (SAL) group.

SAL group : Saline
LPS group : LPS + saline

LPS+BBT100 group : LPS + BBT (100 mg/kg)
LPS+BBT200 group : LPS + BBT (200 mg/kg)
LPS+BBT400 group : LPS + BBT (400 mg/kg)

k ok ckokk ]
P

Significant difference compared with the SAL group (p<0.05, P<0.01, P<0.001)

# : Significant difference compared with the LPS group (P<0.05)
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0.43 3], LPS groupoll A+ 13.50 £ 1.31 3= SAL
groupel Rt frelstA F7Hekalth(p<0.01).
LPS+BBT100 group®lA] 14.00 + 2.38 3], LPS+BBT200
groupoll A 12.33 £ 2.29 3], LPS+BBT400 group
oA 6.83 = 0.60 3= LPS+BBT400 groupa LPS
group®ll M]3l freJabAl 7HAaFltH(P<0.05).

% 3¢ Ag(Moving distance)o] 4§ SAL
groupl| 4] 987.58 =+ 50.01 cm, LPS group ©°lA]

935.63 + 39.19 cm, LPS+BBT100 group oA
21 |
e i
5iy H

iy
1

Rueaelngs m
Earin i vy smarsilie

1076.95 + 77.02 cm, LPS+BBT200 group ©lAl
964.20 + 67.72 cm, LPS+BBT400 group°lA
1088.40 + 86.95 cmz RF 2|3t xjo]7} gldth.

FH FA HEE AZHM|E2 SAL groupoll A
59.44 + 1.11%, LPS groupolld 59.44 + 1.11%,
LPS+BBT100 groupellAl 58.33 + 1.77%, LPS+BBT200
group ol 59.17 + 1.49%, LPS+BBT400 group®ll
A 6150 £ 1.52%=
(Fig. 3)
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Fig. 3. The Effect of BBT on the Open Field test in the LPS—induced depressive—like behavior. LPS 5

1g was injected to lateral

administered L.p.

ventricle for

for 14 consecutive days prior to test.

15 days before test.

Experimental groups were

Changes in the number of lines

crossed in the central zone, in time spent in the central and peripheral zones, the number of

rearing, the number of grooming bouts, and locomotor activity (moving distance).

SAL group @ Saline + OFT

LPS group : LPS + saline + OFT
LPS+BBT100 group
LPS+BBT200 group
LPS+BBT400 group

: LPS + BBT (100 mg/kg) + OFT
: LPS + BBT (200 mg/kg) + OFT
: LPS + BBT (400 mg/kg) + OFT

* %% | Significant difference compared with the SAL group (p<0.05, P<0.01, P<0.001)
# : Significant difference compared with the LPS group (P<0.05)
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SAL group®l |3t fre]stAl S7etlth(p<0.05).
LPS+BBT100 group¥} LPS+BBT200 groupolX 2z}
7} 547 £ 8.9 sec®t 37.5 + 7.7 secE #HzES
al, LPS+BBT400 groupolA 24.7 + 3.5 sec®
LPS+BBT400 group< LPS groupol H|3} 2|5}
2223k eH(p<0.05).

SHERIAl AlZH(climbing time)< SAL  group©lAl
66.5 + 5.3 sec, LPS groupolAl 34.3 £ 6.7 sec
2 SAL groupel Mgt fofstAl gA3SIY
(p<0.05). LPS+BBT100 group °ll4 39.3 + 7.0 sec,

p

Immobility time (s)

s i 150 m am (gkg)

BBT
LPS

™M

Swimming time (s)

LPS+BBT200 groupelA 57.3 =+ 5.7 secL,
LPS+BBT400 group °lA4 66.0 £ 3.9 sec® LPS
group®l| Blate] {2k xpo]7} WHTH(P<0.05).

FHAA AIZH(swimming time)S SAL group©l Al
211.2 + 3.5 sec, LPS groupeld 2152 + 6.6
sec, LPS+BBT100 groupol” 206.0 = 10.0 sec
LPS+BBT 200 group®lA 205.2 =+ 5.4 sec,
LPS+BBT400 group®lA 209.3 + 3.3 sec® -+
gk zpoli= I (Fig. 4)

Climbing time (s)

A (rghkg)

200 e (mgkg)

BBT
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Fig. 4. The Effect of BBT on the Forced Swimming test in the LPS—induced depressive—like behavior.
LPS b5ug was injected to lateral ventricle for 16 days before the test. Experimental groups
were administered L.p. for 14 consecutive days prior to test.

SAL group : Saline + OFT, FST
LPS group : LPS + saline OFT, FST

LPS+BBT100 group : LPS + BBT (100 mg/kg) + OFT, FST
LPS+BBT200 group : LPS + BBT (200 mg/kg) + OFT, FST
LPS+BBT400 group : LPS + BBT (400 mg/kg) + OFT, FST
* . Significant difference compared with the SAL group (p<0.05)
# : Significant difference compared with the LPS group (P<0.05)

4. BBTY dRolAel IL-1B, TNF-ad = i@
23
LPS 2 #%=3 $-&5 Eid] BBTE Fofste] €
#ro| Al pro—inflammatory cytokines(IL—1@, TNF—
Wl FEe L FRISGIYE. SAL  groupdlA
IL-1BE 84.42+5.68 pg/mg, LPS groupolAl:=
288.23+31.61 pg/mge] F%7F SA=] SAL groupd

143

n|ate] g8} 27189 L (P<0.05), LPS+BBT100

groupollA]  217.93%+69.76 pg/mg, LPS+BBT200
groupollA]  154.124+54.91 pg/mg, LPS+BBT400
groupollA]  89.45+15.94 pg/mglE Ao

LPS+BBT400 group & LPS group®l ®]ale] 9
Al A3kl TH(P<0.05).
TNF—a¥ SAL group9A] 80.05+1.53 pg/mg,
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LPS groupol = 307.72+42.99 pg/mgo] =A% o]
SAL groupel Wlgte] f2lstA F7Fskvh(P<0.05).
LPS+BBT100 groupol4] 142.12+18.01 pg/mg, LPS+BBT200

b

IL-1p (pg/mg)

LPS

m_ (mgkg)

TNF-a (pg/mg)

groupdlA] 168.90451.92 pg/mg, LPS+BBT400 group®lA]
= 182.23464.91 pg/mg® Ao} LPS groupel
Hl&] felAde ik (Fig. 5)

il m

BET
LPS

@ mghkg)

Fig. 5. Effects of BBT on IL—1B(A) protein and TNF—a protein (B) concentrations.

LPS b5prg 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 + OFT, FST

LPS group : LPS + saline OFT, FST
LPS+BBT100 group
LPS+BBT200 group
LPS+BBT400 group

© LPS + BBT (100 mg/kg) + OFT, FST
© LPS + BBT (200 mg/kg) + OFT, FST
: LPS + BBT (400 mg/kg) + OFT, FST

* . Significant difference compared with the SAL group (p<0.05)
# : Significant difference compared with the LPS group (P<0.05)

5. BBT¢] @% CRH, ACTH, CORT &= W& &3}

CRH ¥®%+ SAL groupolA 31.33 *+ 5.36
ng/ml, LPS groupollA 120.00 + 12.70 ng/mlZ&
74 =o] SAL groupell M|t frelsiAl S7lekqlch
(P<0.01). LPS+BBT 100 groupel*] 80.00
ng/ml, LPS+BBT 200 groupolA 78.00
ng/ml, LPS+BBT400 groupolX 65.67 7.45
ng/mlE 3% LPS groupel B3l folsiAl 7
223 THP<0.05).

ACTH &%+ SAL groupolAd 42.67 + 10.97
ng/ml, LPS groupolA 103.67 *+ 20.10 ng/ml7}
74 %o SAL groupell M|t frelsiAl F7leklch
(P<0.05). LPS+BBT100 group°lA 86.33 + 7.31

144

ng/ml, LPS+BBT200 groupolAl 69.33 7.86
ng/ml, LPS+BBT400 groupolA] 64.33 1.20
ng/mlZ 3= o] LPS groupdl B3l F& o]F3F
o2 FoEJoy FAA feolde fIslh

CORT9 %+ SAL groupolA 40.33 + 2.91
ng/ml, LPS groupollA 121.00 + 13.58 ng/ml&
74 %ol SAL groupell HIste] frejsiAl Skl
(P<0.05). LPS+BBT100 groupllA] 99.00 + 28.54
ng/ml, LPS+BBT200 groupollXl 85.67 =+ 6.94
ng/mlz =A% Y3, LPS+BBT400  group©lA
51.33 *+ 6.84 ng/mlE =A=o] LPS+BBT400
group 9|4l LPS group ©l Wlste] f-2lskAl #Aash
AtHP<0.05). (Fig. 6)
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p

g 2

Corticotrophin
releasing hormone (ng/mL}

Corticosterone (ng/ml)

mgikg)

Adrenocorticotropic
hormone (ng/mL)

o (mpp)

»__ (mgikg)

BET

LPS

Fig. 6. Effects of BBT on Corticotrophin—Releasing Hormone (CRH)(A), Adrenocorticotropic Hormone

(ACTH)(B), Corticosterone (CORT)(C)

levels

in plasma after lipopolysaccharide injection;

assessed with an enzyme—like immunosorbent assay (ELISA).

LPS b5prg 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 + OFT, FST
LPS group : LPS + saline OFT, FST

LPS+BBT100 group : LPS + BBT (100 mg/kg) + OFT, FST
LPS+BBT200 group : LPS + BBT (200 mg/kg) + OFT, FST
LPS+BBT400 group : LPS + BBT (400 mg/kg) + OFT, FST

LI
y

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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