sojde|yelstal Al Al 26H 29

Korean . Oriental Physiology & Pathology 26(2):166~174, 2012

SEEIEERCE ST P

Effects of Mahangeuigam-Tang on Obesity-related Factors
in Brain and Gastrointestinal Tract of Mice

Tae Heon Kim, Chang Hyun Lee*

Department of Anatomy, College of Oriental Medicine, Woosuk University

To determine the effects of Mahaengeuigam-tang(MHEGT) on obesity, the obesity-related factors (gastrin, CGRP,
ghrelin, glucagon-like peptide-1, insulin, orexin, leptin, serotonin, NPY) were investigated in the stomach, pancreas,
brain of mice by immunohistochemical methods for 4 weeks after Mahaengeuigam-tang(MHEGT) administration. The
change of boy weight decreased in MHEGT administered group than that of control group. The immunohistochemical
density of the gastrin and CGRP positive cells on pylorus of stomach increased in MHEGT administered group than
that of control group. The number of ghrelin immunoreactive cells on stomach decreased in MHEGT administered
groups than that of control group. The immunohistochemical density of GLP-1 in the pancreas decreased in MHEGT
administered group than that of control group. The immunohistochemical density of insulin positive cells in the
pancreas decreased in MHEGT administered group than that of control group. The immunohistochemical density of
orexin and NPY positive neurons in the diencephalon was slightly stronger in MHEGT administered group than that
of control group. The immunohistochemical density of serotonin and leptin positive neurons was stronger in MHEGT
administered group than that of control group. These results demonstrate that Mahaengeuigam-tang(MHEGT)

increased the immunohistochemical density of factors

related to appetite inhibitors, and decreased the

immunohistochemical density of factors related to stimulator of food intake in stomach, pancreas and brain.

Key words : Mahaengeuigam-tang(MHEGT), obesity, enteroendocrine cells, neuropeptide
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Wit e) A4S X9} f1AwaA By

A7E - EEa B3 E3 VR 7] b &5 By F

H5g WA A Al B 277 Fe Agolch
Hlge AmE Hola, $EAM, FELW 59 4B
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02 SFEAR, WANE, WHHE 5 BHLUS Foo] Ay
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@elstd AT 32V, Mg HeVE ASH FHad,
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233 B 144eS 44 B

o 28 HE ¥ F oF X3 A7eto]

o7e AL rotary vacuum evaporator(NE2001%, EYELA,
b skl s60me] FE=S I

o
2Azve] FEH Ade AF 13 015 mt/25 g body

TE ARl WA= 9T

Table 1. The composition of Mahangeuigam-Tang prescription
Mahangeuigam-Tang
Name of Herbs Pharmacognostic Name Weight (g)
otz Ephedrae Herba 12
ol Armeniacae Amarum Semen 6
olo|ol Cocicis Semen 24
U= Glycyrrhizae Radix 6
Total 48

BFEAS T JYAD F A
% ZA] Bouin's solution® &
% CAAE A9 A
of utel A, &5, shebd Eojsie] 7 um94 7
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ZA 58t AAS APt Hx2H e FAEH AFS
PAE HEZAE A 30% sucrose§ Aol 24417 HI}
30/me] FAZ FZ24H7](Jung CM2000, Leica, Germany)
Ade F free floating method& o] &3t W=
spet S APt

3

odff o o

o o
ofo
o
ol

EE
:‘(_l’,
ol
i
BN
)
o
ra
12
BN
»
ot
o
jutes
1=

vty ez FEAEBEE 100% we-gol 03% 3
He &Y HAHSY peroxidaseE AAsEA T
a HHAAE-S A A7) A8k 30@7F A4
g% (normal serum, 1:50)2.2 23ttt A= $9b Aol
W37t JE Aer gRHe o 7R S2EQ gastrin,
CGRP, ghrelin, glucagon-like peptide-1(GLP-1), insuling ¥=}
FA R o] &38R, HxHd w7} J& AR ddEHE A
7tA z283 AAFH[LEZR  orexin, leptin, serotonin,
neuropeptide Y& YA 2 o] &3t At AxFaA o] 3 A n)&
2 FYS At mEt Ao|r} Joermz A7he] Ao ugh
A A8t Table 29} 22 54 &5 4
g & 4T F84AH(moisture chamber) A 244 7F FAEHA
o 23 A= 1A S whgo] € $F 583 33 01 M PBE
FABFL AR Fo] Hsu 529 ol wel biotinylated
anti-IgG (Vector Laboratories, Inc.)& 1:22002.2 3|43t & A
9] moisture chamber°ﬂ1\1 30% WHSAJZ T ohA] 587 33 0.1
M PB A #A S A F peroxidase’} EAH ABC §HollA
30%7F BFEAI Y. I % thA] 0.1 M PBSZ 1583t 23] =48}
I YA 30 mge] 3-3 diaminobenzidine® 150 ml 9] 0.1 M PBS
o =9 &AM 5&3F WA & FAtsteAE 0.005% H A

positive control testE

Hrkskel el MRS oF 1087 AT Wl Byt
2HEe B4R Yol B grs TURE AD F 29
st} HoAngo R B
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FAPPe gl Az AVD $9E Adske] Ho
2EBE v 200022 BASAG O, Wz ANHY S
AR A%/07 mhe] Hole AP 22S F Aok

217} 1041 0F4 skt
7) BAA

RE AEE meantSDE FEABIP oW, &+ 7+ o] HE
£ one way ANOVAZ 43 5 p<0.0591A4 F2& 27} e
79~ Duncan’s multiple t-testS ©]-8&3}o 773} At

Table 2. The summary of dilution concentration of brain,
gastrointestinal and pancreatic peptides involved in the appetite

regulation
Antibodies Dilution Effects Company
Stomach and
Pancreas
gastric acid secretion;
Rabbit anti-gastrin 1:500 mediator of gastric ~ A568, DAKO, USA.
mucosal growth
Rabbit anti-CGRP  1:8,000  stomach homeostasis C8198,
’ Sigma-Aldrich, USA.
-~ ’ . ) ) ab57222, abcam,
Mouse anti-ghrelin  1:4,000  stimulate food intake Cambridge, UK.
stimulation of insulin
Mouse ant-GLP-1 1:4000 release; inhibit food 2020278, abcam,
; Cambridge, UK
intake
T— decrease blood glucose 12018, Sigma-Aldrich,
Mouse anti-insulin - 1:200,000 levels USA.
Brain
Rabbit anti-pan . . . ab6214, abcam,
orexin 1:1,000 stimulate appetite Cambridge, UK.

) -~ . R ) Y-20. Santa Cruz
Rabbit anti-Ob 1:100 inhibit food intake Biotec, USA.
Rabbit . — ) S5545,
anti-serotonin 110000 inhibit food intake s Aiich USA.
Rabbit anti-NPY 13000  stimulate food intake 2250914, abcam,

Cambridge, UK.

CGRP, calcitonin gene related peptide; GLP-1, glucagon like peptide-1; Ob, leptin,
products of obese gene; NPY, neuropeptide Y.
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a 3
1. Mg Ws}

vl e AH 473 FTRAYE ¥ 159 e
Ao H3s A3 vl RFAME 1FAFE F71817) A
Zste] 4R ol 4.65 + 0.64 g F71atgch 2y vl e &
ool M e 1FARE S7kst7] AAske] 4F A6 121055 g
Z7hske} tlzol vlate] fodE AFE 7a a7E Y
tH(Fig. 1).
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2. 919k A7gAAY | ks
1) Gastrin WY& ’\ﬂ‘
RS AF A 477 BFFATE F Ak <
#=9 %‘j‘l}—i‘i‘rg} 7ol #oste gastrine] gt W4
& #2351 th(Fig. 2a, b). FENA gastrin 4
41+7.670 o np3l o 7HE Eoj P
ol Hst] FoAA 57}‘6]'9&‘4(Fig.
ZéE_,_ ol Hlste] e RS Fo

s

P
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ol A 3

gk oA wlg- ZatA
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)] h(Table 3).
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Fig. 1. Change of body weight after oral administration of

saline(control group) and MHEGT in mice for 4 weeks. MHEGT,
Mahangeuigam-Tang.

Fig. 2. Photomicrograph showing gastrin immunoreactive cells in
pyloric region of stomach after oral administration of saline(control
group, 2a) and MHEGT(2b) in mice for 4 weeks. MHEGT;
Mahangeuigam-Tang, Arrows; immunoreactive cells, x300.

2) CGRP HeHHg- Al %
o}3y of ZHe

o A% A%

NTs £

BEs F

13.6+1.170 92

a2 m1°
fol
h}{l
K%
RS
o
°$ﬁ
o
S

UJl(Flg. 3a), Pt T F

2 (Fig. 3b) &l wlate] wiejojters Fodg
A F71stAR, B A W AEE o2t B35
&4 5] 9 Th(Fig. 4).
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AEE FoAZ oA v AstA

Fig. 3. Photomicrograph showing CGRP immunoreactive cells in
pyloric region of stomach after oral administration of saline(control

group, 3a) and MHEGT(3b) in mice for 4 weeks. Arrows; immunoreactive
cells, x300.

3) Ghrelin HYRES A X
upa o) 7+ e %" Aol 477+ AR F SHHHAE S
st ghrelindll thgt A EA 9] wh-g-& 919 £&, AF & f&
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BEAE ol AF 9 o 1A rtad A v A& 4T

oA #ESATH(Fig. 5). wEAIMY A Wzte gETA
131426970 H oy vl oy FAFAAE 294+47M 2 =
ol Hsto] F QA FAasHHATh A FA 9 £F wstE oz
T A 21.0+1.070 oy vl g T 14.0£1.2702
g ztol Hlste] w7t es T oA Ko UA a3t
Aok FEolA Y 23 wale dzFelA 71.0+1247) H 2 |
e BT E 1053402 7o Hldte] 5930
a7 1=

60
OControl
* | AMHEGT
50
40

30 4

20

NO. of immnoreactive cells/0.7mm?

10 4

0
Gastrin CGRP

Fig. 4. Numerical changes of gastrin- and CGRP-immunoreactive
cells in pylorus of stomach after administration of
Mahangeuigam-Tang in mice. Values are means+SD for a minimum of 5
separate animals per data point. Data with different letters are significantly different

with ANOVA followed by Duncan’s multiple(p<0.05). MHEGT; Mahangeuigam-Tang,
Optical areas are x200.

160

OCardia
I @Body
mPylorus
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80

60

40

NO. of immnoreactive cells/0.7mm?

20 +

Fig. 5. Numerical changes of ghrelin-immunoreactive cells in cardia,
body and pylorus of stomach after administration of
Mahangeuigam-Tang in mice. Control; control group, MHEGT;
Mahangeuigam-Tang group.

4) Glucagon like peptide(GLP)-1 I
nps o AE-S AF A 473 BT
st SAAHAE A AAEa,
A3k GLP-1¢l] tigh W g4 9
3 A A BES A GLP-1&
3 frEolMe o g GAae
T 9o BE, AR 2 &

& 4 Q1A tH(Fig. 6a, b, Table 3).
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Fig. 6. Photomicrograph showing GLP-1 immunoreactive cells in
pyloric region of stomach after oral administration of saline(control
group, 6a) and MHEGT(6b) in mice for 4 weeks. x300.

Fig. 7. Photomicrograph showing GLP-1 immunoreactive cells in
islets of pancreas after oral administration of saline(control group,
7a) and MHEGT(7b) in mice for 4 weeks. Arrows; immunoreactive cells,
x300.

=
H(Table 3). ¥
5 910} (Fig. 8a) v}3}
S5 #HsHATHFig. 8b).

Fig. 8. Photomicrograph showing insulin immunoreactive cells in
islets of pancreas after oral administration of saline(control group,
8a) and MHEGT(8b) in mice for 4 weeks. Arrows; immunoreactive cells,
x300.

Table 3. Immunohistochemical expression of obesity related factors
in stotmach and pancreas after  administration  of
Mahangeuigam-Tang in mice

Groups Sites Gastrin GLP-1 Insulin
Cardia - ++ -
Bod! - + -
Control /
Pylorus ++ ++ -
Pancreas - Aans ++
Cardia - - -
B — - —
MHEGT ody
Pylorus +++ - -
Pancreas - + +

MHEGT; Mahangeuigam-Tang



3. HdAe A& &AA
1) Orexin HYRHE A|=Z
ups) o eSS A F A 47
Elo] =2l orexino] ti3t W
(Fig. 9, Table 4). ¥ ¢
hypothalamic nucleus, LH)ol
T dx7 HIske(Fig. 9a) vha o e T Al ozt st
Al #ZH AT} (Fig. 9b).

Fig. 9. Photomicrograph showing orexin immunoreactive cells in
lateral hypothalamic region (LH) after oral administration of
saline(control group, 9a) and MHEGT(9b) in mice for 4 weeks. 3V;
3rd ventricle, LH; lateral hypothalamic nucleus, X75.

2) Leptin H¥9Hg AE

v o tets AF ] 47 AEFEAS T Fad A=A
F2AJAEA SAUFHE FAs= leptinell g HA A4
2 M BESGATHFig. 10, Table 4). W F4g
HAZA #AAHAL, A EA g e Yz
H] 3} o] (Fig. 10a) w}e) ot ehS T sk Foll A v A &2
)91 thFig. 10b).

o=

TV A 2
Fig. 10. Photomicrograph showing leptin immunoreactive cells in
paraventricular hypothalamic region (PVN) after oral administration
of saline(control group, 10a) and MHEGT(10b) in mice for 4 weeks.
3V; 3rd ventricle, PVN; paraventricular hypothalamic nucleus, x75.

3) Serotonin WS A FE
nps e AF O 473 BT
3= serotoninol] T3 W O :
11, Table 4). ¥ 2] 5%& 713 (dorsal raphe nuicleus, DR)®l A
serotonindl] Uik WSS QR2FNAM = v st S U (Fig.
11a) WG FATgME FTTEZ A4 ATHFig. 11b).
4) Neuropeptide Y(NPY) W1k AL

RGP AA0 45 AT F 4450 1737
Eol=l NPYOl U@ WAGMNSE 1¥olA wAHAG

KX
= =
(Fig. 12, Table 4). B4 M4 E F-A= TFAZEA|}3H5-3(DM)

% BB F2 G4, G FEE el Hshe
(Fig. 12a) oF} o 7e Sl 2ol A ot A3 B2 E rh(Fig.
12b).

Fig. 11. Photomicrograph showing serotonin immunoreactive cells in
dorsal raphe region(DR) after oral administration of saline(control
group, 11a) and MHEGT(11b) in mice for 4 weeks. Ag; agueduct, DR;
dorsal raphe nucleus, X75.

Fig. 12. Photomicrograph showing serotonin immunoreactive cells in
arcuate (Arc) and dorsomedial hypothalamic regions(DM) after oral
administration of saline(control group, 12a) and MHEGT(12b) in
mice for 4 weeks. DM; dorsomedial hypothalamic nucleus, Arc; arcuate
nucleus, x75,

Table 4. Immunohistochemical expression of obesity related factors
in brain after administration of Mahangeuigam-Tang in mice

Groups Sites Orexin Leptin Serotonin NPY
DR - - + -
DM - - - ++
Control LH ++ - - -
PVN - - - -
Arcuate - - - ++
DR - - ++ -

DM - - - +H+
MHEGT LH +H - - -
PVN - ++ - -

Arcuate - - - +++

MHEGT; Mahangeuigam-Tang, DR; dorsal raphe nucleus, DM; dorsomedial hypothalamic
nucleus, LH; lateral hypothalamic nucleus, PVN; paraventricular hypothalamic nucleus,
Arc; arcuate nucleus.
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CGRPE A% AFA=AA AN BAF EAREA 9
AHEH] St ot 9] Ry, AR R Al 99 &
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