J. Biomed. Lab. Sci. 9 (2003) 215-222

Effect of Capsaicin on the Body fat and Adipocyte in the
Diet induced-obese Mice
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As the obesity has been known to be related with the hyperlipidemia, cardiovascular disease, cerebral apoplexy, fatty
liver, and other chronic diseases, recent researches have focused on the functional food materials and their anti-obesity

activities. This study was performed to study the effects of vanilloid family capsaicin, major pungent ingredient of hot
chillies and peppers, on anti-obesity activities. ICR male mice were fed one of the pellet diet, basal diet, and high fat diet
with capsaicin (45 pg/day) solution for 5 days. Mice in the corresponding control groups were given water for 5 days. In
results, capsaicin reduced body weights in any diet groups. Percent weight and cell size of the abdominal white adipose

tissue in mice on the high fat diet with capcaicin were significantly lower compared with those in mice on the high fat

diet with water. However, percent brown adipose tissue weight per body weight in mice on the high fat diet was not

affected by capsaicin. Capsacin reduced the levels of s-triglyceride and s-total cholesterol in the pellet diet or high fat diet

groups. There was no difference in the s-protein levels between the capsaicin group and the control water group. These
data indicate that 1) orally administered casaicin has a reducing effect on the blood triglyceride and total cholesterol
levels, and 2) capsaicin has lowering effects on the body weight, percent weight and cell size of the abdominal white

adipose tissue.
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J& HoFe AE 2AZA] vanilloid familyQ! capsaicin
aFo)A wl et A she ARz 4ANNS 7
2 newron¥} neuropeptideS AFdHo] ALL FHAA|F| 00
epinephrine £H]5 ZFZ A7), glucogenesis9} lipolysisS %
7t 71E B0 oY Fgo] HiuHo k.

E A7l nAY 8 faolg B vRE fx
gk ICR mice®)] capsaicine A3F A 3to| AF3} A FA,
WAL 7] 23 AE T mAE JFE 24}
sk} gict

J(HE of %Hﬁ

1. 858

oot

ICR male mice (4 weeks 9%, A5 2513 )& TU3A
caged & vlE]® dol ARSEIGon, AL B AMSA
LE7F 12T, FEE 50~60%7F HEE AA59 T, 3y
2 12717} (day light 06:00~18:00)% F7|& 38t 15Uz
BA A F AP .

2. Pellet diet M& micedIAM 2 capsaicin &2}

Capsaicin®] u)7t a3 I AA doseE 7] Y3} o4
A4EE& AN MiceE ™ (randomized design)ol] <]
3} 3 59F]4 control (CONT)T3} capsaicin (CAPS)T 2]
2702 e F, Qb AW peller diet (HFAID)E F
F3H CONTTS waterE A|F3 T capsaicinitoll = 8%
45 pg capsaicing §H0 2 FtojA 5Y7F S-GAAT AFL
capsaicin £ FF 39 AFE &) (initial) AFToE 3}
A, 5Y Fo AFE vpA T (final) HFO2 3ho] WIE
AR EF A2 FAE FAT] HstdA dAe
capsaicin §8L FF87] AlFF AE A (initial) 7} 5Y
o] B vl & (final)ol] AP FEZ 6412 A1 &
otet AuFolA dAg AHAUE AL AHT F FA
micro centrifuge (Eppendorf Co.)2 H4lEajsle] A& £
st Agol AgsIgith 5 AZ-L ¥ triglyceride, cho-
lesterol, total protein®] initial @ final level 2 ZA351% o, &
o K-417] (Cobas Mira, Roche Diagnostics)E AH&-51e] £4)

aF3ick
3. High fat diet F=—H[2F miced|A{ 2l capsaicin &2}

Ao} 2 Ao AlSE miceE Y40 (basal diet)T
3} mAHAo] (high fat diet)2.E V-FolA] Aol FF38t
gt APEE0 o] 2L Table 37} Zth F33 nA
4lo]o] g A2 Yuk AL 7| BAo)o] Falo] 24
3 HThs 2T A uZERgHE ZAE 9=
I (Control, CONT)ol= water® #3353}, capsaicini

(CAPS)ll = 8+ 45 pg9] capsaicin® S2E F3) 2FAA
ot gukdolFst A Aol -S 2zt AE A AFol
AFSHEE: basal diet control (BD-CONT), basal diet capsaicin
(BD-CAPS), high fat diet control (HFD-CONT), high fat diet
capsaicin (HFD-CAPS)Q] U] I8 (n=6)2.& rols AL
Faatoict.

Ao W= capsaicin S5 TF A2Y AFL 270
(initial) AFo2 3¢5 59 F ANFL D (final) A5
o2 3%} 7] YN A capsaicin 5 IFE A
Aol AFFES 6A1F BAAT F, o} Aulol A A
Fslgith A9 ALS 5ol HE vixE dof]l dPFEES 6
A7+ A28 &, 30 mg/g body Wt urethane (Sigma Chemical
Co., St. Louis)& B73ol] FAlslA vl AlA A3l 57
el A HANE Y& &, epididymal adipose tissue, retro-
peritoneal adipose tissue 2 brown adipose tissue® 2] 5}
FAE 43 tE A2 micro centrifuge (Eppendorf Co.)2
AR s S AFT Foll A cholesterol 3EE &
o) BA7] (Cobas Mira, Roche Diagnostics)E AHg-3dte] &3
skgict,

BRA-E ZZ38}) Bouin solution®. 2 1AE] sleld
BEES AFe ¥ ugjsle dHS En SEo)=8 A
gt 3 Anillin Blue B4 N-& AM-Ste] G5t Axt@Er]
73 (Olympus CK2)= 53l AAIE] ARE B2 ¥ image
analyzer (Sigma Scan Pro 5.0) Z2 238 A1835l9 Z} group
Zke) AL F71E vlmsle] BREHTHS.

4. A A&

BE to[E]+ Mean + SEE WENIS 01, statistical anal-
ysis™= Anova®} Sheffe F-test, T-+ Student rtestZ ZaiA] #
2313tk Pvalue < 0.052 #2140 &= Aoz 783k

Zz &

1. Pellet diet A& micedlMQl capsaicin &1t

1) ME #st

£ AdoA AF Wsg B2 AxtE Table 13} Zth
¥ 3 mice?] AFE CONTF (31.9240.58 g)F} CAPS
T (332214058 g)o] EF AT AF S7H%S 49
gy} viusle] %2 AHRE CONTTo] -1.63+0.59%%
ZHagh WA CAPSTE -23.99%2.12%E ZHadle], O 7
Eoll gloA] fejAel Zpojrt YN
2) €3 Triglyceride &H2fol w3t

8% F tiglyceride 3] W Table 29 2o} A9
A FAR) U gko] CONTT (27.04+1.58 mg/d)T} CAPS
T (24441203 mg/d)o] B ARG o, A9 wixjgt &

e
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Table 1. Body weights in mice fed pellet diet and capsaicin for 5

days
CONT CAPS
Initial Body Wt (g) 31.92+0.58 33.22+0.58
Final Body Wt (g) 31.4010.58 25.28+10.12"

Values are means * SE.

Within a line, value with an asterisk is significantly different from
the value of the control group at P<0.05

(CONT: control water group, CAPS: capsaicin group)

Table 2. Serum triglyceride, total cholesterol and total protein
levels in mice fed pellet diet and capsaicin for 5 days

CONT CAPS

(n=5) (n=5)
Initial s-Triglyceride (mg/dl) 27.04+£1.58 24.44+2.03
Final s-Triglyceride (mg/dl) 24781141  19.68+1.42°
Initial s-total cholesterol (mg/dl) 149.8+14.70 166.0+9.17
Final s-total cholesterol (mg/dl) 185.049.29 1442+11.14
Initial s-total-Protein (g/dl) 8.441+1.02 7.5610.64
Final s-total-Protein (g/dl) 8.48+034  9.12%1.17

Values are means + SE.

Within a line, value with an asterisk is significantly different from
the value of the control group at P<0.05

(CONT: control water group, CAPS: capsaicin group)

SARY S CONTT (24.78+1.41 mgdl)ol H A
CAPST (19.68+1.42 mg/dl)o] F-2J2Q) A8 Bk

3) E3 Total cholesterol &&ko| H3}

2 ZF Total cholesterol T3k W3l Table 29} 2t} A
A A FFU 28 E o] CONTT (149.8414.70 mg/dl)
3} CAPST (166.0£9.17 mg/d)Atelol] #-213Ql Ao)7t gl
on, A¢ viAgt d FEFAHE T2 CONTT (18501
9.29 mg/dl)oll B]As|A CAPST (144.2%11.14 mg/di)o} H-<]
Aol AAE BTk

4) 83X Total protein 29| tH3}

g4 T F9UF 39 WSk Table 29 2tk 49 A
3 gl d8fo] CONTT (84411.02 gd)¥ CAPST
(75610.64 g/dholi, AF vt & Foude) Fae
CONTZ (8481034 gd)3 CAPST (9.12%1.17 g/dl)o] &
T AR

2. High fat diet 8= —-H[2F miceM 2] capsaicin &1}

1) s Hat
Lean micei? 224 A4 3d BDT mice?] %2 BD-
CONTT (26.511.1 g)% BD-CAPST (23.3+1.83 g)°l BF

Table 3. Composition of basal diet and high-fat diet (g/100 g)

Ingredients Basal diet High-fat diet
Cholin 02 02
DL-methionine 03 0.3
Vitamin mix 1.0 1.0
Mineral mix 35 35
Cellulose 5.0 5.0
Casein 20 23.25
Corn starch 53.5 35
Sucrose 10 10
Corn oil 6.5 6.5
Shortening 0 14.25

Caps®

Cont

Fig. 1. Percent (%) body weight gain in mice fed basal diet and
capsaicin. Bar with an asterisk is significantly different at P<0.05
(Cont: control, Caps: capsaicin group).

GAF8Eei ). Obese mice® 2 24 A& g HFDT mice?]
A|%& HFD-CONTE (37.110.3 g)3} HFD-CAPST (37.5%
1.1g)o] EF ARSIt

Fig. 1= BD9 AT Wz 49 343 vlastd %
2 Uehd Ao2 BD-CONTZO] 0.73% A H|gtd
BD-CAPSTZ 10.09% Zr&23he Heol 1 ZAdo] fozxo
2 w9ttt =7} Fig 2004 HE Hie} Fro] HFD-CONTT-0]
Ag gl wistedA] wpA[T o)l 052% F7HekE Hjete
HFD-CAPST& 5.48% Ao ZA {229l #HAE Ko
1 9k

2) White adipose tissue 2 % brown adipose tissue
A

Ag vpxebg 2juke] BAE Fig 3 R Fig 49 20k &
-9} white adipose tissue F-71= BD-CONTT (2.10£0.8 g)
H)3] BD-CAPST (0.55+£0.02 gy Fodez #asidnt
(Fig. 3). =3 HFD-CONTZ (4911022 g)¥} vlm&|A] HFD-
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Fig. 2. Percent (%) body weight gain in mice fed high fat diet
and capsaicin. Bar with an asterisk is significantly different at
P<0.05 (Cont: control, Caps: capsaicin group).
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Fig. 3. Percent (%) brown and white adipose tissue weights
(%/body W) in mice fed basal diet and capsaicin. In WAT, a bar
with an asterisk is significantly different at P<0.05 (BAT: brown
adipose tissue, WAT: white adipose tissue, Cont: control, Caps:
capsaicin group).

CAPST (3.6910.15 g)= Aoz 43S vehliich
(Fig. 4). 2|1} brown adipose tissue2] F-Aloll4li= BD-CONT
T (0.5520.05 )T BD-CAPST (0.66+0.06 gy =o]7t ¢l
2199 (Fig. 3), HFD-CONTZ (0.69£0.03 g) 2 HFD-CAPS
(0.53£0.11 gyFolME Aol 7k §ARATh (Fig. 4).

3) @A Total cholesterol B9 W35}

3 % Total cholesterol 2] W#}= Fig. 5§ % Fig. 63
2t 2 2UE ko] BD-CONTHA] 0.8% F7Hsk vt
@, BD-CAPSTZ 10.7% Aoz ZAst3tt (Fig ).
HFD-CONTo| A @3 total cholesterolo] 37.3% =713 ¥FH
HFD-CAPST-ol A& 23.83%9] #9122 #A4E Wehiich
(Fig. 6).

4) White adipose tissue8| adipocyte 37| &3

ARdlo] A3l B= o Role HEY A7E SAsY EF
& A= Fig. 7, Fig. 8, Fig. 9 2 Fig. 103} Zth BD-CONT

Caps*

Fig. 4. Percent (%) brown and white adipose tissue weights (%/
body Wt) in mice fed high fat diet and capsaicin. In WAT, a bar
with an asterisk is significantly different at P<0.05 (BAT: brown
adipose tissue, WAT: white adipose tissue, Cont: control, Caps:
capsaicin group).

12

% S—Total cholesterol
|
w
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Fig. 5. Percent (%) s-total cholesterol in mice fed basal diet and
capsaicin. Bar with an asterisk is significantly different at P<0.05
(Cont: control, Caps: capsaicin group).
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Fig. 6. Percent (%) s-total cholesterol in mice fed high fat diet
and capsaicin. Bar with an asterisk is significantly different at
P<0.05 (Cont: control, Caps: capsaicin group).
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Fig. 7. Adipocyte in mice fed basal diet and capsaicin. A)
control B) capsaicin group
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Fig. 8. Adipocyte in mice fed high fat diet and capsaicin. A)
control B) capsaicin group
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Fig. 9. Adipocyte distribution in mice fed basal diet and capsaicin (Cont: control, Caps: capsaicin group)
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Fig. 10. Adipocyte distribution in mice fed high fat diet and capsaicin (Cont: control, Caps: capsaicin group)

AL dF9] ZA2v|AE (chylomicron) B 2AUEX| T
(very low-density lipoprotein) Woll 35 o] U FAX| o]
Akl B3] &2 (lipoprotein lipase)oll 23 7FrEaiEo] &
P2 SEAEC] AEe o W AAE FAERE
& APAE UZ Y] X239 gt AHES ke
HZEXLHO|E (a-glycerolphosphate) 2l FAA S
BT, whebA e I sz e] 2lolo] g BTt
A% F2 A4 tum overZ) 71 o] Qlof? zto g £
He feAEate] Frkstd AR 0] S8 |
o} M3gE Aol oJstd, Aold] o) v|RtFo] f=d &
HoAA BF FAAEH Fd2bE /M8 Rt
229 2 Agold d3 FAHAY FAE pellet dietS AT
mice % capsaicing A H 3 o] 19.68+1.42 mg/dI= A, con-
trolQ) 24.78+1.41 mg/dlell vl&)] folHog Yo FIE B
At =¥ FTU2EHES] BFE controlT?! 185.0+9.29

A Cont OCaps

e cell size

50 60 70 80 90 100

mg/dloll B8] capsaicin< 144.7111.14 mg/dle2A] f-o]4
DA ZaE Bk o]’ AFAZ capsaicino] BAE N
A &7} glom, vRkEe] Fa FHFQ o)l dXEF (dys
lipidemia)®] X8 Z ool tigt 715Ad0] Jdgol AksHrh
g, 84 ) dif-2e] gy 7oA FAdEE 84 total
proteinS SAFOZ 0w BFS AHIUS 4T 549
o= Zt ol3} 7ol &3 Ferlol gk AN 1Y
Elgo] 7hgsith £ AdolA] pellet dietE #132 miceo]
total protein®] capsaicin A3 Folik 439 ¥} gL
e Se} o] 24 capsaicin® F7o] Edg FaE 4
oA gt aRE 71§ glgo) AlE "t

olgigt o] 7k Mg oJu|dPE AZ F shorteningS
ek 2 AlolE Fa) uT miceE FE3ITE itial
HFo] basal dietioll A B 24.9 golA 1 high fat dietwol
A BT 373 g &AM high fat diet mice®] SFA7F A
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