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Effects of Gamimahaenggamseok-tang and Typhae Pollen on Body Weight
and Lipid Metabolism of Rats with Obesity induced by High Fat Diets

Jin Taek Jang, IL bok Seo, Jeung Beum Kim*

Department of Oriental Medicine, Semyung University

The purpose of this study is to examine the effects of Gamimahaenggamseok-tang and Typhae Pollen on Body
Weight and Lipid Metabolism of Rats with Obesity induced by high fat diet. Sixty four male Sprague-Dawley rats,
around 250g of B.W., were divided into normal, control, sample A and sample B groups. Normal groups were orally
administrated with saline and normal animal feed, and control groups with saline and high fat diet, sample A with liquid
extract of Gamimahaenggamseok-tang and high fat diet, and sample B with liquid extract of Typhae Pollen and high
fat diet. After 4 and 8 weeks administration, body weight, epididymal fat pad weight, weight of liver - spleen - kidney,
abdominal skin fold thickness, feed intake, and lipid level in liver tissue on morphological examination; total cholesterol,
HDL-cholesterol, LDL-cholesterol, triglyceride, free fatty acid, and phospholipid on serum examination were measured
in all of the groups.

Key words : Gamimahaenggamseok-tang(inekii# & &5, GMT), Typhae Pollen(i83%), body weight, feed intake
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Y 2ol oAl egelo] 80*~85"%E AR5k GMTY)
THUEQ MET Hol HSQ dolghs AT FUsIHA,
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Hom, HAA MEFCHEAER(IS MEHGRE &)
9 FHE THEABREBE, ol EIIAT MEHES CHER
BREEISH MRS HHE, GMT) 189 783 otF B2 ot
e 21, 48 SES 8l AF 250g Y A 3F
{Sprague-DawleyZ]) 64Ui2]E T, HET, AETA W 48
TBE TR 24 1en2IA miEsIneH, 157U 4gd &
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@ 15 : NRM A H A E(Prescription of Gamimahaenggamseok
-tang, GMT)

BwMe BEE 2% Fiflg)
mE Ephedrae Herba Ephedra sinica Stapf. 6
& Ansu Semen Prunus ansu Komarov 45

Glycyrrhiza uralensis Fischer et. De

ZHE  Glycyrrhizae Radix canolle

4+ 5%  Cypsum Fibrosum 12
#=  Scutellanae Radix Scuteliaria baicalensis Georgi 4
- Alisma plantago Linne var.

ZH  Alsmatis Rhizoma paruflorum Tort 6

BE Typhae Pollen Typha orientalis pres! 6
2 415
@ ¥4 : #¥&(Typhae Pollen, TP)

BMH BEy BE kA0
A Typhae Pollen Typha orientalis presl 6
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Table 1. The Components of High Fat Diet
Casein, High Protein 260,09

DL-Methionine 909
Sucrose 161.79
Corn Starch 160.0g
Beef Tallow 30009
Cellulose 50.09
Mineral Mix, AIN-76 509
Caicium Carbonate 39
Vitamin Mix, Teklad 1309
Choline Dihydrogen citrate  2.09
Total amount 100009
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4117} & phenobarbital sodium(Sigma, USA) 0| 5lo) A& o)
A EHE MFsINCH, B F 3000rpmoil 4] 1083} A4l 2e)
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7) EAAEI
2} £ 3H=o) gt B A A2)= Microsofte] Excel T&1
WE 0|85 two-sample Student’s t-testE X310 1L, HEx
HO] RES B+ ZFHXIZ dIW A, p-valuer} 0.05 T
RE HES ALE AlEsiHrt

g A
1. AEY g
25 PHCE AEY HEE wast 2, 34720, 2,
4, 6 I 870 2t} 2763+3.93 319.7+3.18 3682+3.21 3968+
443 9] 4092+49%gO 2 PARCE F71gH Bl8ld, tHEFS
0,2 4 6 U 850 71z} 276.1+3.95 339.5+4.06 381.7+3.94
4159+437 I 4583+6.07g2F LIER} A4kl HISkd §A4
UA(P<0.05 & P<0.01) HIYlo] REEUTH 4B TAE 0, 2, 4,
6 % 850l Z}z} 275.7+3.30 326.8+2.68 371.1+2.92 403.7+4.64
U 478+397g0 2 LER) thZE ol HI5) 25AMRE] 6540l O]
EJIMAl FAERAIP<0.05) Z4aE VBRI, 8FRlolA =
2ol vlsh daE slE o RS Yck 48EBE 0, 2,
4, 6 9 870l Ztz} 27624315 327.4+4.05 371.8+3.20 4123+ 443
o 4503+514gC 2 LERL hETOl HIah 25R1} 4FRloiAlE
FAMUEP<0.05) ZAE VERIRACL 6541 & 8FRolA=
ATl vl Z4ae sIlH FAE2 {IRirKTable 2).
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Table 2. Effects of GMT and TP on the Body Weight in Rats Fed
High Fat Diet

No. of Body Weight(g)
Group Animals 0 weeks 2 weeks 4 weeks rv 16
Normal 16 2763+39F 3107318 36824321 E 14
Control 16 07614395 33054406  3617+394 2 12
Sample A 16 7574330  368+268°  IM.1+200" T 10
Sample B 16 O762+315  PTA£405°  I718+3%0° S
Group No. of Body Weight(g) ; 6
Animals 6 weeks 8 weeks E
Normal 8 3068443 4092+4% g
Control 8 4159437 45831607 g 2
Sample A 8 4037+4644 4478+397 0 -
Sample B 8 4123443 45034514 Nomal — Contiol  SampleA  Sample B
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Fig. 1. Effects of GMT and TP on the Body Weight in Rats Fed High
Fat Diet. Norma! : Administration of normal diet for 4 and 8 weeks. Control :
Administration of high fat diet for 4 and 8 weeks. Sample A : Administration of
high fat diet and GMT(insk&i 4 HH3i%) Extract for 4 and 8 weeks. Sample B :
Administration of high fat diet and TP(Typhae Pollen, &%) Extract for 4 and 8 weeks.
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g2 ARCH 7942 AUUTKTable 3).
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Table 3. Effects of GMT and TP on the Epididymal Fat Pad Weight
in Rats Fed High Fat Diet

Group No. of Epididymal Fat Pad Weight(g)
Animals 4 weeks 8 weeks
Normal 8 536031 635041
Control 8 804033 1308058
Sample A 8 72110194 1152091
Sample B 8 725+0.18# 1224092

a) : Mean * Standard Error, ™ @ Statstically sgnficant as compared with normal
group(P(0001). # : Statstically significant as compared with control  group(P{0.05).
Normal : Administration  of normal diet for 4 and 8 weeks. Control : Administration  of
high fat det for 4 and 8 weeks, Sample A : Adminstration of high fal diet and GMT
Extract for 4 and 8 weeks. Sample B : Administration of high fat diet and TP Extract
for 4 and 8 weeks.

a) : Mean + Stardard Emor, * @ Statistically significant as compared with normal group
(PC005). ™ : Statstcally sgnificant as compared with normal group(P<001). #
Statistcally s;gnfcam as compared with control group(P<0.06). Normal : Administration
of normal det for 4 and 8 weeks. Control = Administration of high fat diet for 4 and 8
weeks, Sample A : Admnistraton of high fat diet and GMT(MIskRM&H B35 Extract for
4 and 8 weeks. Sample B : Adminisration of high fat diet and TP{Typhae Polien, & &)
Extract for 4 and 8 weeks.

Fig. 2. Effects of GMT and TP on the Epididymal Fat Pad Weight
in Rats Fed High Fat Diet. Normal : Administration of normal diet for 4 and
8 weeks. Control : Admimistration of high fat diet for 4 and 8 weeks. Sample A
: Administration of high fat diet and GMT Extract for 4 and 8 weeks. Sample B
. Administration of high fat diet and TP Exiract for 4 and 8 weeks.
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Table 4. Effects of GMT and TP on the Liver Weight, Spleen
Weight, and Kidney Weight in Rats Fed High Fat Diet

No. of Liver Weight(g)
Group Animals 4 weeks 8 weeks
Normal 8 1128+031 1052+040
Control 8 11.32+030 10.78+0.17
Sample A 8 11214022 10091051
Sample B 8 10.72+0.39 1013047
No. of Spleen Weight(g)
Group Animals 4 weeks 8 weeks
Normal 8 089+0.12 095005
Control 8 0.92+0.05™ 1124003
Sample A 8 0811004 111006
Sample B 8 0.72£005#% 097002844
No. of Kidney Weight(g)
GO pnimals 4 weeks 8 Weeks
Normal 8 2131003 241009
Control 8 193003 229+007
Sample A 8 1921003 2221007
Sample B 8 1874005 2.27+0.08

al : Mean =+ Standard Eror, ™ : Statistcaly sgnificant as compared with normal
group{P{0.01). # : Statstcally signitcant as compared with control group(P(0.05). ### :
Statistcally sgnficant as compared with control group(P<0.001). Normai : Administration
of normal diet for 4 and 8 weeks. Control : Admnistration  of high fat det for 4 and
8 weeks. Sample A : Admnstraton of high fat det and GMT Extract for 4 and 8
weeks. Sample B : Admnistration of high fat diet and TP Extract for 4 and 8 weeks.

) B Nomal
z M Control
2 OSanple A
= : |{C1Sample B

Fig. 3. Effects of GMT and TP on the Liver Weight, Spleen Weight,
and Kidney Weight in Rats Fed High Fat Diet. Normal : Administration
of normal diet for 4 and 8 weeks. Control : Administration of high fat diet for 4
and 8 weeks. Sample A : Administration of high fat diet and GMT Extract for 4
and 8 weeks, Sample B : Administration of high fat diet and TP Extract for 4 and
8 weeks.
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23}, BAFS A8 2, 4, 6 LU 8FxlolA] 212 1.57+0.03 158+
0.03 151 £0.07 & 153+0.04mm= XA} S/IEQOH, HEFS

232} 1.72+0.07 1.72£0.03 1.70+0.07 2 1.74+0.05mmE LIER}
Bakzol uls) 25 SAHUE E7HP<005 S POINE B
Fr} A FANAE AE 2, 4, 6 L 8FxlolA] 242} 1.63+0.03
1.62+0.04 1.57£0.04 & 1.62+0.07mm=Z LJER} 4F X[l A] th R
Fol vls) BYHYE ZAPONE HRL, 1 A= ED B
o Al B AU SUME YCH LB B
A8 2, 4, 6 B 8FXJolA] 242 1.6910.05 1.63+0.03 1.56 +0.06
% 163£007mmZ LER} 45 lolA] thZTOl Hlal RO
= Z4(P<0.05)E LER A Slol ATHD} ZaEE Zge
AVOU FAHE YYUTHTable 5).

Table 5. Effects of GMT and TP on the Abdominal Skin Fold
Thickness in Rats Fed High Fat Diet

No, of  Skin Fold Thickness(mm)

Skin Fold Thickness(mm)

Group Animals 2 weeks 4 weeks 6 weeks 8 weeks

Normal 16 157£003" 1584003 151007 153+004
Control 16 1722007 1.72+003" 1.70£007 1.74+005™
Sample A 16 163+003  162+004# 1574004 1624007
Sample B 16 169+006  163%£003# 1564006 1634007

al : Mean + Standard Eror, * @ Statistcally significant as compared with normal
group(P{005). ™ : Statstically significant as compared with normal group(P(001). # :
Statistically signfficant as compared with control group(P¢005). Normal : Administration
of normal diet for 4 and 8 weeks. Control : Administration  of high fat diet for 4 and
B weeks. Sample A : Administration of high fat diet and GMT Extract for 4 and 8
weeks. Sample B : Administration of high fat diet and TP Extract for 4 and 8 weeks.

W 2weeks
W 4weeks
O 6weeks
3 8weeks

Skin Fold Thickness(m

Sample A Sample B

Nomal Control

Fig. 4. Effects of GMT and TP on the Abdominal Skin Fold
Thickness in Rats Fed High Fat Diet. Normal : Administration of normal
diet for 4 and 8 weeks. Control : Administration of high fat diet for 4 and 8 weeks.
Sample A : Administration of high fat diet and GMT Extract for 4 and 8 weeks.
Sample B : Administration of high fat diet and TP Extract for 4 and 8 weeks.
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Ad 2, 4, 6 Y 8FAIQ 10Eld 1Y AIEHFATE 5F6
A, Qb AEE ARZUAS BYTOIMNE 247} 1544010
1824040 178+021 X 132+0.08g22 UEL} d3lgo] BH
Sttt EolEls GO T UERGT, TX2RIE ARl
A EFONAE 158+0.03 144+0.11 13.0+008 L 119+
0.06g2 2 LiER) BorRel @35l8d dF 2ol |KAHUA 2a
{P<0.05 E& P<0.01)3l= A HICt AETFANA = 22t
1472009 131019 129030 X 111007525 LR} 25
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4 §FAIAM = HEZET} A4shs e AL FAHS
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Table 6. Effects of GMT and TP on the Feed !Intake in Rats Fed

High Fat Diet
Group No. of Feed Inlake(g/day) Feed Intake(g/day)
Animals 2 weeks 4 weeks 6 weeks 8 weeks
Normal 16 154+0107 182040 178+021  132+008
Controf 16 1584003  144+011™ 130008~ 1191006
Sample A 16 147+009% 131+£019# 1294030 111007
Sample B 16 149+008%# 135+0114 129+022 1153007

a) : Mean * Standard Error. * @ Statistically significant as compared with normal
group(P<Q05). = - Stalistcally signdicant as compared with normal group(P<001). # :
Statistcally significant as compared with control group(P<0.05). Normal : Administration
of ncrmal det for 4 and 8 weeks. Control = Administration  of high fat diet for 4 and
8 weeks. Sample A : Admmnistration of high fat diet and GMT Extract for 4 and 8
weeks. Sample B : Admnstration of high fal diet and TP Extract for 4 and 8 weeks.
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Fig. 5. Effects of GMT and TP on the Feed Intake in Rats Fed High
Fat Diet. Normal : Administration of normal diet for 4 and 8 weeks. Control :
Administration  of high fat diet for 4 and 8 weeks. Sample A : Administration of
high fat diet and GMT Extract for 4 and 8 weeks. Sample B : Administration of
high fat diet and TP Extract for 4 and 8 weeks.

12ko] M3}

850l ZIZAWY Ayt gtEe £8% 2, 8
703+7.398 & 1240.1+339.4:m2% UERG I, W
Z}z} 241391822 W 1677.2+£137.6/m2E VEL} &
’8%101] Hloﬂ SOHUE F7HP<0.05 EE P<0.00)E LERAA
C}. A3 FANAE 45 2 850l 1855.9+96.9 T 1188.6+137.1
m2Z VER) 25 27t B8l FAEUE BA(P<0.05E
ERAQLT, A TBolAS 450l 1945.5+119.6m2F UJERL TR
o) Bl8 SAMUE ZAP<0.05)7F UEREOL 8FoAlE
1599.0£200.5m2 24 thEl Hig] Zashs g2 Aot
Fo4 e URUCHTable 7).

Table 7. Effects of GMT and TP on the Lipid Level in Liver Tissue
of Rats Fed High Fat Diet

No. of Lipid Level (;m2)
Group Animals 4 weeks 8 weeks
Normal 8 7037396 1240.1+3394
Control 8 24139+ 1822 1677.2+1376"
Sample A 8 18559+ 96.9# 11886+ 137.1#
Sample B 8 10455+ 119.6# 1599.0+2005

) : Mean + Standard Eror, * : Statstcally significant as compared with normal
group(P<0.05). ** : Statistcally significant as compared with normal group(P(0.001). # :
Statistcally sgnificant as compared with control group(P¢<0.05). Normal : Administration
of normal diet for 4 and 8 weeks. Control : Administration  of high fat det for 4 and
8 weeks. Sample A : Admnistration of high fat diet and GMT Extract for 4 and 8
weeks, Sample B : Adminstration of high fat diet and TP Extract for 4 and 8 weeks.
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Fig. 6. Effects of GMT and TP on the Lipid Level in the Liver
Tissues of Rats Fed High Fat Diet. Normal : Administration of normal diet
for 4 and 8 weeks. Control : Administration of high fat diet for 4 and 8 weeks.
Sample A : Administration of high fat diet and GMT Extract for 4 and 8 weeks.
Sample B : Administration of high fat diet and TP Extract for 4 and 8 weeks.

Fig. 6-1. Figures of the Liver Tissues. 1. Liver section from normal group
at 4 weeks. Any of the hepatic cells were not stained by Qil Red O. PC: portal
canal, % central vein. Qil Red O stain, Original magnification x200. 2. Liver section
from control group at 4 weeks. Note extensively stained droplets i cytoplasms of
hepatic cells by Qil Red O. Oil Red O stain, Original magnification x200. 3. Liver
section from treated group at 4 weeks. Note moderately stained droplets in
cytoplasms of hepatic cells by Oil Red O compared with Fig.2. PC: portal canal,
* central vein. Oil Red O stain, Original magnification x200. 4. Liver section from
control group at 8 weeks. Postively stained droplets in cytoplasms of hepatic cells
by Oil Red O were decreased compared with Fig.2. PC: portal canal, * central vein.
Oil Red O stain, QOriginal magnification x200. 5. Liver section from treated group
at 8 weeks. Note posilively stained droplets in cytoplasms of hepatic cells by Oit
Red O were decreased compared with Fig4. PC: portal canal, * central vem. Ol
Red O stain, Original magnification x200.

7. @& Z total cholesterol Q] HG}

HE 47 U 850 EF F total cholesteroli]2] W3S &
ot 27, HAKLS 5655+2.06 T 56.71+2.90ng/de® 2 LIE}
Wi, tIRTEE 77.63+£2.20 B 73.91+381mg/de®> & VIER} &
Aol B8] 724 (P<0.01 2 P<0.00)UAA S7HEACE 48

+ 68881267 & 66.41+2.34mg/d0® & LIERL, 45004] o
J_EEED} FALUA LA (P<0.05)= A 1L, 8Fol M e HEZECE
aadle dFe YRS |FYY2 ek HETBAE
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68331339 W 67.131+3.65mg/ di? ©F LiERY, 4FolA tiRT
2} SOHUA ZAP<0.05)515 1, 8FolA = hEFEL 74
Atk A2 AASL FAH S gcHTable 8).

Table 8. Effects of GMT and TP on the Serum Total Cholesterol
Level in Rats Fed with High Fat Diet

No. of Serum Total Cholesterol (mg/dl® )

Group Animals 4 weeks 8 weeks
Normal 8 56.55+2.06" 56.71£2.80
Control 8 77634220 73913817
Sample A 8 68.88+£2.67# 66411234
Sample B 8 £8.33+3.39# 67.13+365

a) : Mean * Standard Error. * : Statstcally signficant as compared with normal
group(P¢001). ™ : Statistcally signficant as compared with normal group(P(0001), # :
Statstically significant as compared wih control group(P¢Q.06). Normal : Administration
of normal diet for 4 and 8 weeks. Controt : Adminstration  of high fat det for 4 and
8 weeks. Sample A : Administraton of high fat diet and GMT Extract for 4 and 8
weeks. Sample B : Admnistration of high fal diet and TP Extract for 4 and 8 weeks.
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Fig. 7. Effects of GMT and TP on the Serum Total Cholesterol Level
in Rats Fed with High Fat Diet. Normal : Administration of normai diet for
4 and 8 weeks. Control : Administration of high fat diet for 4 and 8 weeks. Sample
A Adminstration of high fat diet and GMT Extract for 4 and 8 weeks. Sample
B : Administration of high fat diet and TP Extract for 4 and 8 weeks.

8. @& & HDL-cholesterol $}2+2] H35}

4181 47 9 850 @& £ HDL-cholesterol 3IE S8
Am, HAES 29334120 W 381 £1.67mg/d0? 2 UIERAT, T
RES 33381145 W 45.31+£2.97mg/ de? 2 LIERL Bakrol vl
& SAMUA Z7HP<0.01 EL P<0.001)HAUCt UBTFAE 45
o 804 38.88+1.48 L 46.67+1.90mg/de? Z LIERL, 4F0l
A EZRT} SYMUA B7HP<0.05)EHAIL, 8Fo4l= tha
Z7iE 30U L9442 Ak UAFTFBE 4F U 8F a4
35.55+1.62 4! 4553+252mg/de® & VER} AT RETE 406
E74= BlIRou FAHE UK Table 9).

e

Table 9. Effects of GMT and TP on the Serum HDL Cholesterol
Level in Rats Fed with High Fat Diet

Group No. of Serum HDL Cholesterol (mg/dl* )
Animals 4 weeks 8 weeks

Normat 8 2933+ 1.20° 3381167

Control 8 3338+ 145™ 45311297

Sample A 8 3B8BL+1.484 4667+1.90
Sample B 8 3555+ 162 4553+252

a) : Mean + Slandard Eror. ™ : Stabstcally significant as compared with normal
group(P<0.01). ™ : Statstcally significant as compared with normal group(P(0001). # :
Statsteally sgndicant as compared with contral group(P<0.06). Normal © Administration
of normal det for 4 and 8 weeks. Control : Administration  of high fat diet for 4 and
8 weeks. Sample A : Admnstraton of hgh fat diet and GMT Extract for 4 and 8
weeks. Sample B : Adminstration of hgh fat diet and TP Extract for 4 and 8 weeks.
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Fig. 8. Effects of GMT and TP on the Serum HDL Cholesterol Level
in Rats Fed with High Fat Diet. Normal : Administration ot normal diet for
4 and 8 weeks. Control : Administration of high fat diet for 4 and 8 weeks. Sample
A : Administration of high fat diet and GMT Extract for 4 and 8 weeks. Sample
B : Administration of high fat diet and TP Extract for 4 and 8 weeks.

9. &4 % LDL-cholesterol 9] H3}

A8 4% W 8Fo] €& % LDL-cholesterol glts 4%}
ZA3, HAS 1733+£095 2 1812+2.03mg/de? & VIERGELL,
AETS 21.25+1.28 W 22.33+1.62mg/ de? & VIER} kol
B8 SO4UA ES7HP<0.01 E2 P<0.00)EAUCE UEFAE
18.05+0.74 & 19.75+1.97ng/ d¢? & LIERL} 4F o)A tHETFHT}
SOMUA BA(P<O05)FRIL, 8FoAE T HAE SRS
U f94e gt A8 TBE 45 I 8504 20224087 W
2121+ 1.62mg/de* 2 VIER BIRF R 246k 482 U™
ou 3942 glicHTable 10).

Table 10. Effects of GMT and TP on the Serum LDL Cholesterol
Level in Rats Fed with High Fat Diet

Group No. of Serum LOL Cholesterol (mg/dl® )
Animals 4 weeks 8 weeks

Normal 8 17.33+095” 18121203

Control 8 21.25+1.28™ 22.33+1.62"
Sample A 8 18000744 19.75+197

Sample B 8 20.22+087 21.21+162

a) : Mean + Standard Error. ™ : Statistically significant as compared with normal
group(P¢001). ** : Statstically significant as compared with normat group(P(0:001). # :
Statisticaaadsignificant as compared with control group(P<0.05). Normal = Adminisiration
of normal diet for 4 and 8 weeks. Control : Administration  of high fat diet for 4 and
8 weeks. Sample A : Administration of high fal diet and GMT Extract for 4 and 8
weeks, Sample B : Administration of high fat diet and TP Extract for 4 and 8 weeks.
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Fig. 9. Effects of GMT and TP on the Serum LDL Cholesterol Level
in Rats Fed with High Fat Diet. Normal : Administration of normal diet for
4 and 8 weeks. Control : Administration of high fat diet for 4 and 8 weeks. Sample
A : Administration of high fat diet and GMT Extract for 4 and 8 weeks. Sample
B : Administration of high fat diet and TP Extract for 4 and 8 weeks.
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10. 3 % triglyceride $}2}0] 9ig}

HE 47 U 870l & & wiglyceride 132 98 A3,
HARAS 62114820 Y 38.67+4.30mg/ 02 LIERG T, XS
216.38+£19.17 L 56.11+4.93ng/ &4 E VIER} A akoll HIg) S99
HUA BEIHP<0.05 E2 P<O.00DEAUCE AYTAE 17113+
710 W 52.77+4.66ng/ L2 VERL 45004 iETHT 794
UA ZAP<0.05)EAL, 8FollA Zie RO FAHS g
Q) ABFBE 43 T 8Z0jj4] 187.11+17.01 X 50.37+4.93ng
/dZ2 UERLY tiEFHED 248k Ak Ao faye
K Table 11).

Table 11. Effects of GMT and TP on the Serum Triglyceride Level
in Rats Fed with High Fat Diet

No. of Serum Triglyceride (mg/dl)
Group Animals 4 weeks 8 weeks
Normal 8 62.11+8207 3867430
Control 8 216.38+£19.17 56111493
Sample A 8 1T1.13£7.104 52771466
Sample B 8 187.11£1701 50.37+4.93

a) © Mean + Standard Eror. * : Statistcally sgnificant as compared with normal
group(P(0.08). ™ : Statistically significant as compared with normal group(P<0.001). # :
Statistically significant as compared with control group(P<0.05). Normal : Administration
normal det for 4 and 8 weeks. Control : Administration of high fat diet for 4 and 8
weeks. Sample A : Admnistration of high fat diet and GMT Extract for 4 and 8 weeks,
Sample B : Adminstraion of high fat diet and TP Extract for 4 and 8 weeks.
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Fig. 10. Effects of GMT and TP on the Serum Triglyceride Level in
Rats Fed with High Fat Diet. Normal : Administration of normal diet for 4
and 8 weeks. Control : Administration  of high fat diet for 4 and 8 weeks. Sample
A : Administration of high fat diet and GMT Extract for 4 and 8 weeks. Sample
B : Administration of high fat diet and TP Extract for 4 and 8 weeks.

Table 12. Effects of GMT and TP on the Serum Free Fatty Acids
Level in Rats Fed with High Fat Diet

Group No. of Serum Free Fatly Acids (¢ Eg/ ()
Animals 4 weeks 8 weeks
Normal 8 38333+ 3147 4701122483
Control 8 TT781 22574 5278142384
Sample A 8 44867+ 21264 510.75+26.56#
Sample B 8 679.33+2427 54256+ 27.26

a) : Mean + Standard Eror. * @ Statisically significant as compared wih normal
group(P<0.05). ™ : Statistically significant as compared with normal group(P(0.001). # :
Statistically signifcant as compared with control group(P<0.05). Normal : Administration
of normal diet for 4 and 8 weeks. Control : Administration  of high fat det for 4 and
8 weeks. Sample A : Administration of high fat diet and GMT Exiract for 4 and 8
weeks. Sample B : Admaistration of high fat diet and TP Extract for 4 and 8 weeks,

11. 83 & free fatty acid gHo) H3}
2

T, HAHES 3833313147 U 470.11+2483 4 Eq/ L 2 VERG

A3 4% 4l %ol R Z free fatty acid S ZHS 2
=3

i, WEZS 7779142571 W 527.81+2384 4 Eq/ £ 2 UER}
4ol Bld) FAHUAA E7HP<0.05 2 P<0.001)H AT A
BFAE 4F U 8FollA] 48.67£21.26 W 510.75+26.56 #Eq/ ¢
oF Ul 25 tATZEN FYHUA ZA(P<0.001)EU L,
AETBE 679.33+£24.27 W 54256+27.26 4 Eq/ ¢ & VERL 1)
ZER Zadke 482 AR /RAHE giickTable 12).
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Fig. 11. Effects of GMT and TP on the Serum Free Fatty Acids
Level in Rats Fed with High Fat Diet. Normal : Administration of normal
diet for 4 and 8 weeks. Control : Administration of high fat diet for 4 and 8 weeks,
Sample A : Administration of high fat diet and GMT Extract for 4 and 8 weeks.
Sample B : Administration of high fat diet and TP Extract for 4 and 8 weeks.

Table 13. Effects of GMT and TP on the Serum Phospholipid Level
in Rats Fed with High Fat Diet

No. of Serum Phospholipid (mg/ dt)
Group Animals 4 weeks 8 weeks
Normal 8 104563147 87.11£316
Control 8 144.78+2.86™ 106.71+2.90™
Sample A 8 14125315 10211£1.79
Sample B 8 14267+319 9967+211

a) © Mean * Standard Emor. ™ : Statstcally significant as compared with normal
group(P¢oO1). ™ - Statistically signficant as compared with normal group(P{0.001).
Normal : Administration  of normal diet for 4 and 8 weeks. Control : Administration  of
high fat diet for 4 and 8 weeks. Sample A : Administration of high fat diet and GMT
Extract for 4 and 8 weeks. Sample B : Admmnistration of high fat diet and TP Extract
for 4 and 8 weeks,

Serum Phosphlipid{mg/

Nomal Controf

Fig. 12. Effects of GMT and TP on the Serum Phospholipid Leve!
in Rats Fed with High Fat Diet. Normal : Administration of normal diet for
4 and 8 weeks. Control : Administration of high fat diet for 4 and 8 weeks. Sample
A : Administration of high fat diet and GMT Extract for 4 and 8 weeks. Sample
B : Administration of high fat diet and TP Extract for 4 and 8 weeks.

12. &3 % phospholipid g&k0] ¥3}

48 45 Y 850l €8 & phospholipid & £83 2
3, BAHES 10456317 U 87.11+3.16mg/ d 2 LIERGDL, v R
S 14478286 L 106.71+2.90mg/ A E LIERL & AKol) Hidl
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