J. Toxicol. Pub. Health
Vol. 22, No. 4, pp. 339-348 (2006)

DXG Mojet deiAtgE MFE
S - OlENS| - MU - 0185

(5F) Foinjo) 98], m)AAygtel Y, )

Official Journal of
Korean Society of Toxicology

Available online at http://www.toxmut.or.kr

HEOM D gl 3Tt 23}
- HBE- U gYet®
sl S e e Ay el

Anti-obesity Effects of Misaengtang in Rats Fed on a High-Fat
Diet or Normal Diet

Jae Myun Ryu, Tae Hee Lee, Im Kwon Seo, Seung Ho Lee, Young Hun Chang',
Yun-Bae Kim? and Seock-Yeon Hwang®

Peerbiotech Co. Ltd., Room #121, Laboratory Animal Research Center,
Chungbuk National University, Chungbuk 361-763
"Misosang Oriental Medical Clinic, Kyumyung Building 2nd Floor, Seoul 135-892
“College of Veeterinary Medicine and Research Institute of Veterinary Medicine,
Chungbuk National University, Chungbuk 361-763
3Dept. of Clinical Laboratory Science, Juseong College, Chungbuk 363-794, Korea

Received November 29, 2006; Accepted December 22, 2006

ABSTRACT. Misaengtang (MST), a formula of Korean herbal medicines, has been used as a
weight-controlling recipe. We have investigated two experiment of body weight regulation by MST in
rats. i) The anti-obesity effect of MTS on a high fat diet-induced obesity, male Sprague-Dawley rats
were fed with a high-fat diet containing 30% in the abserce or presence of MST (0.3, 1 or 3%) or a
reference orlistat (0.05%) for 6 weeks. ii) weight-decrease effect of MST on normal diet, same animal
were fed with a normal diet in the absence or presence of MST (3%) for 6 weeks. And the body
weights, daily feed and water consumptions, organ weights, fat weights serum biochemistry were
measured. In both experiments, MST and orlistat did not affect the body weight gain. But orlistat sig-
nificantly increased the feed and water consumptions, leading to low-feed efficiency, and orlistat mark-

edly reduced abdominal,

paratesticular and perirenal fat weights, although increased the kidney

weights. In MST, low dose (0.3%) of MST decreased the perirenal fat and increased the kidney
weights in rats fed HFD, and MST 3% decreased the abdominal fat weights in rats fed normal diet. in
addition, Orlistat caused changes in parameters of hepatotoxicity (AST and glucose), nephrotoxicity
(BUN and B/C ratio) and lipid metabolism (HDL and triglycerides). In comparison, MST decreased
AST, ALP and ALT, the hepatotoxicity markers, and somewhat improved the hepatic fatty degenera-
tion. Taken together, it is suggested that MST does not exert anti-obesity activity as well as remark-
ably direct effects, but MST may be potentially benefit for dietary cure and exercise-cure of obesity.
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S MAX = AR A4FHT glow AABATTY
A UhS Shute] dAolud F4o] ofd Ao s B
32 AtHMcGee, 2005). H]3He ¢l&d HIQEA Y
==}
[+
o}

CALRY, AT, HET ZL AW A%, AF

LA #-ol o (Felber and Golay, 2002; Kratz
et al, 2002; Kaur and Zhang, 2005; Katherine and
Alfred, 2006; Vigneri et al., 2006), B35 ol g7l¢} &
HollM= 20 Aol vla) 491 <179 wlgho] 26 Fl7te)
Z7tsl9 (Lang and Froelicher, 2008), $-2lue} 7
st veteld =9 24 A & A2 dFdL 9
tHMelzer et al, 2005). ¥7F olujg} 2o st AA
o] AAI Sz ol ARFelM Mg sfQle] ojmx]s}
ARBlAdell 2] X 43S wE = AtiHong, 20086a,
b).

H)gke} oloZ= A7 goe EE YRR &
of, A=A 2]l duA 39} Anje] B48 To| 34
=3 JATHHuh, 1990). ¥igte] BERFoHE AL A4l
Aoz vie gl AdZx|7(body mass index, BMI)
7F AAR SR Bo] QAT edl(lee et al, 2001;
McGee, 2005), AARA7]AME 24.9 kg/m? ©]5HE
AZE, 25~29.9 kg/m*E HAZF, 30 kg/m?® oS
Hgto 2 A&ty Jqom(Lee ef a/, 2001; Pender and
Pories, 2005), oM = =719 #Fo] e H]gke] 7]
& Aol digt oo wet g At I 9
tHKim et a/, 1997; Lee et al, 2001; Yoon and Oh,
2004).
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AP & Y 2aste 6577 F938Th 5= ¥
dBATE AHEA JFSIEE s, Y IdsY
AL T3 ol {FE s

A58 AR 2% 23 = 2°C, A= 66 +
10%, 87195 128]/hr, 2%%7] 12417H07:00~19:00),
2% 150~300 luxz ZH Y.

2 AFdMe] RE FEAEL FEUTL H¥FE
AFA A SEAHSE YL (Institutional  Animal
Care and Use Committee, IACUC)S] 51 8}oll & 4t
Ele] BFALA(Standard Operation  Procedures,

SOPpll met 3=t

AdEn=E

ANFEFZE FEFAYAIR] P8 (Misaengtang,
MST, Table 1}& V2L E)0RFE FFrto}
FEWFAANA oM BEAZ(spray dry)ste) AH&st
Atk APEL LS AR 344 Bz A2 W
871 RASROM, AR FERER Efste] Fo38t
At BwFER AREE Xenical®(Roche Pharma Ltd,
Reinach, Switzerland} Al £33l7] Mo A&FA
& JlE3te] Xenical® WY orlistate] H%7F 0.06%%
HE g Algd] 3t

2 =2

Alg | AEsEe 7 79 gl ¥ 53222 e
Table 1. Contents of Misaengtang (MST)
Drug Generic name Amount (g)

B (FEMTF) Cyperus rotundus 8
24 ER) tale, Mg5(OH),Si,04 8
NS ) Eupatorium lindleyanum 8
2 (E 5 Angelica sinensis 4
AZ(IE) Cnidium officinale 4
wi ok (I #9%E)  Paeonia japonica 4
HEE G5 R ) Ledebouriella seseloides 4
A (4iE) Forsythia koreana 4
ub-}GHAT) Mentha arvensis var. piperascens 4
u} B (i) Ephedra sinica 4
B KE) Rheum palmatum 4
IZ () Erigeron canadensis 4
A (EE) Gypsum, CaSO, « 2H,0 4
AR (R Cinnamomum cassia 4
273 (1) Platycodon grandiflorum 4
S Scutellaria baicalensis 4
W2 (B Atractylodes macrocephala 3
) AL (HET-) Gardenia jasminoides 3
AN GIFF) Schizonepeta tenuifolia 3
D7HEH) Zingiber officinale 3
AEHE) Glycyrrhiza uralensis 2

[{e]
(=)

Total Amount

st FHHEFLZE AR lardihs S5 AWk
o](high-fat diet, HFD) @=gF -2 F3, HFDAl orlistat
0.05%% g3ty Fost vlmoFEw3} HFDY A 8E
2l MSTE ¥54(0.3%, 1% % 3%) EFste Fo
S i Al ® PG

AN A35E5S 72 29 grfe] 4 27208 duki}
Euhg Fog 23 diALES AEEE MST 3%E &
ol FA% 2oz Ralsid).

HE S5 MNapFEsE Y MEE% ot

ARS71ZE B9 F 18] AFH S5 - ARAFEE &3
slom, ol& HiEgoR *}Eﬁﬁwl ek AFF7HF
< Alsle AlEAHFAFC] AFLE W e AR
BEAFSVIFAEAFAEX100%)1S Alrkste] Hrtst
At
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Z—]g\_]

Edo] &g ARE vAYeE Fod ¥ 1Y
to] o #4E AAsid. 73 Al ether £9
uHE AA e eigiEHeig A" T 2 A7) 2 A
Wz AZsgler, ¥4 A HEI} BRE W=
10% 24 9= =98l vAsgoen, 7hxZe ogr
= A AL FAsAT

O 7% 24 74 A AAER T, 2, e
A&sle FHE A3, F A HAA T g 4
52 (%5 2HEskA

@ E7W AsE 340 54 A AR oy
B EAA7A Y] aghe] FEE Sle AR
(abdommal fat), Z8FA ¥ paratesticular fat) 2@ F

25 A% perirenal fat)s: HEsld S FH52,

‘7“715] A AT e S ZN(%)E A=t

@ AP HAE R4 Al BE AfAAM HES

ol r&

1m

Ale 2249 FYo] A5E £ At ZAXH
AL AA g ¥dig e, 3~4 pm FAZ v
T H&E FAE dAJste] z3&eto| =8 AFsInt &
AagtolEs BN AofollA AW REE o)
& it
7z ] AA gk 24 A BE A4 A
&3 k2] AT YE A AL F5 o€5}°ﬂ omn,
ol FAZEHAS AFAES Oil-Red OZ G & 71kx
2 Ao A=E FEHu| A Aokl BaslgT)
® gAstata it R Aol AjFE o 4R

g3l & Ao st AsEAFEA7E o] 831
alanine transaminase{ALT), aspartate transaminase
(AST), alkaline phosphatase{ALP), glucose, creatinine,
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blood urea nitrogen(BUN), blood urea nitrogen/
creatinine(B/C) ratio, cholesterol, High-density lipopro-
teins(HDL), Low-density lipoproteins(LDL), triglycerides,
calcium 2 inorganic phosphorusZ Z43s}3th.

SAHXzE

BE A3 = BFUAE YehAT A1 Il
Me A, BRASIEE AL A7SE] dis 27k 1)
T2 ANOVA 4 F foAdo] #2SEA Dunnett's
multiple-range testg &3t p < 0.052] FFollA 7+
o frodg FA AT

4 o}

N

FARo] BE = MSTE ZAWALEY| Egsie
Foshe 5¢ BE duddM AHER Tz Qg dut
S48 BatER] Adgttl Orlistat FAZANME AollA] 9]
AEF7E aste] oz widg o= Wl Jmrt
bRl Ag AY3tH EojFo] ol Aol #AHA
Gokom, AEE e AR ot

ANEE AR o ZE P=9] AFL 185~215 g2 F,

el Harol AAIA HEE wiRSAY. 652749
HFD 95523 orlistat 2 SE¥ MST Fo& 2%
4
[e]

o $ioiM HFD @5goiast MST £+
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Fig. 1. Change in body weights of rats treated with high-fat
diet (HFD) alone or in combination with orlistat or Misaeng-
tang (MST) for 6 weeks. @, HFD alone; M, HFD + orlistat
0.05%; O, HFD+MST 0.3%; [, HFD+MST 1%; V,
HFD + MST 3%.
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Fig. 2. Daily feed consumption (g) by rats treated with high-
fat diet (HFD) alone or in combination with orlistat or Mis-
aengtang (MST) for 6 weeks. @, HFD alone; W, HFD + orl-
istat 0.05%; O, HFD + MST 0.3%; [, HFD + MST 1%; VvV,
HFD + MST 3%. *Significantly different from HFD alone (p <
0.05), **Significantly different from HFD alone (p < 0.01).

Etor, 4500 HFD @S5godofia AlRAHA "] &
olHoR ot & 23 Aolg Uehle Ag AshH
AL e Apol7t ARHA] Fokoh, 2t orlistat £
el skl 26~43 g& MIst] AF7L B
HFD @=aalzel plell 46~65%9] o202 Be A}

& A3 Aow BFHAHFG. 2). ST U
o M= AEAHTH vl AEE JYeEMiRlEd], HFD
GSFTH MST EgFood s 24~-30 mig 45
dhod kel #22Q Zol7k vEhA] AT, orlistat
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Fig. 3. Daily water consumption (ml) by rats treated with
high-fat diet (HFD) alone or in combination with orlistat or
Misaengtang (MST) for 6 weeks. @, HFD alone; B, HFD +
orlistat 0.05%; O, HFD + MST 0.3%; [], HFD + MST 1%;
Vv, HFD + MST 3%. *Significantly different from HFD alone
(p < 0.05), *Significantly different from HFD alone (p < 0.01).
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EgFAZA e 40~60 mIE FAsl 277 E<t

2 ol Bla] 60~65% B-e oS A3 sATHFg. 3).
et ALEAF el g AlF S7He) AlRE S (feed
efficiency} HFD @5F23 =¥ MST E8F4
ol M= EZbel el Al Aol glo] Alzko] Aglel] w)
2} 248k AT Bgoy, orlistat £
o2 ol vja] A&717F Hell 35~70% AE F94 2
= 245 JepitiTable 2).

2 Al HEe ), 0 2 o] Ao Ar|SHS R
A Al Aol tist Aol A7)egelA 2k v BE
ol FHR o]yt AR UUA L, FTBTHFS

S

3
v

R

‘orlistat FoZ#H A-&7H0.3%)] MST TN
o7 Z7sktHTable 3).

74 Al A&e A7 A (abdominal fat), A8
Z¥H Paratesticular fat) @ F2=F9] A9Hperirenal fat)
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o Al % AUAEEF el orlistat Fel 2ol
AEAAZ FE FAIE BRI HFD BEF
2ol W) I 248 Epion, old) vl MST ¥

ool AEFH0.3%IMT F2d

%eg B F

AHTable 4). ol&3t A= orlistatrt X o =& A}
EAFHE B8l HFD 9539 e A

ARG, 27 0 A

& el Hls) MST=

= o]
A2

FA BEAHL

AFE7H ABAHT H AIRRE

of oA ol¥ ) & FFFE JERHA e, 2 A
24 Ul AYEF A olME T oFA anE
AR3A] Bgk AoE A,

T4 Al AF S 7he] 2A TR A SoiA] HFD @
Fool e 7S] W&} cytoplasmic vacuolation
< Sk fatty degenerationt M Z719] ThA

Table 2. Feed efficiency (%) of rats treated with high-fat diet (HFD) alone or in combination with orlistat or Misaengtang (MST)

for 6 weeks
Week
Treatment
1 2 3 4 5 6

HFD alone 2415+ 3.74 17.44 £2.82 11.71 £ 1.65 12.06 £ 2.86 16.81 +£3.37 844 +2.30
HFD + orlistat 0.05% 14.35+0.72* 1364+1.11 7.55+1.38* 7.26+1.31* 8.64 + 0.96* 3.32+1.48
HFD + MST 0.3% 2240 +4.23 16.11 £ 4.08 13.84 £ 1.41 14.04 £ 2.62 16.62 £ 3.15 11.38+5.12
HFD + MST 1% 22.48 +2.81 1574+ 2.52 15.46 + 1.96 14.92 +1.52 1710+ 240 10.29+1.16
HFD + MST 3% 21.93+5.00 1414 +1.11 1470313 1422 +2.27 15.26 £ 1.00 828 x2.19

*Significantly different from HFD alone (p < 0.05), **Significantly different from HFD alone (p < 0.01).

Table 3. Absolute (g) and relative (%) organ weights of rat treated with high-fat diet (HFD) alone or in combination with orlistat

or Misaengtang (MST) for 6 weeks

Absolute (g) Relative (%)

Treatment - - - -

Liver Spleen Kidney (mean) Liver Spleen Kidney (mean)
HFD alone 10.04 £1.03 0.75+0.17 1.18+£0.09 2731021 0.20+0.04 0.32+0.03
HFD + orlistat 0.05% 9.52 +0.80 0.77 £0.09 1.35£0.13* 2671012 0.22 £0.02 0.38 + 0.03**
HFD + MST 0.3% 10.43+0.82 0.73+0.08 1.31+£0.06* 2.83£0.16 0.20+0.03 0.36 £ 0.02*
HFD + MST 1% 10.25+0.59 0.71+£0.09 1.16 £ 0.07 2.88 £ 0.08 0.20 £0.02 0.33+0.03
HFD + MST 3% 10.25+1.11 0.74+0.07 1.22+0.10 2891021 0.21+£0.02 0.34 £ 0.01

*Significantly different from HFD alone (p < 0.05), **Significantly different from HFD alone (p < 0.01).

Table 4. Absolute (g) and relative (%) fat weights of rat treated with high-fat diet (HFD) alone or in combination with orlistat or

Misaengtang (MST) for 6 weeks

Absolute (g) Relative (%)

Treatment : - - -

Abdominal fat Paratesticular Perirenal fat Abdominal fat Paratesticular Perirenal fat

fat (sum) (sum) fat (sum) (sum)

HFD alone 524 +1.77 6.45 £ 1.81 8.07+2.13 1.41 +0.40 174041 2.17+0.46
HFD + orlistat 0.05% 2.47 £ 0.55* 3.72 £ 1.05** 3.351£0.87* 0.69 £0.16™ 1.04 £ 0.29* 0.94 + 0.26**
HFD + MST 0.3% 4.54 +1.46 524 +1.09 5.46 + 2.04* 1.23+0.38 142+0.27 147 +£0.51*
HFD + MST 1% 4.25+1.30 620+ 154 7.25+2.39 1.19+£0.31 1.74 £ 0.41 2.03+0.64
HFD + MST 3% 422 +0.80 5.26+0.94 6.69 +1.31 1.19+0.22 1.48 +£0.26 1.89+0.38

*Significantly different from HFD alone (p < 0.05), **Significantly different from HFD alone (p < 0.01).
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Table 5. Serum clinical biochemistry of rats treated with high-fat diet (HFD) alone or in combination with orlistat or
Mlsaengtang (MST) for 6 weeks

Treatment HFD alone HFD + orlistat 0.05% HFD + MST 0.3% HFD + MST 1% HFD + MST 3%
ALT (U/) 4075744 57.50 £ 9.24 41.50+9.09 4163 +£10.88 38.88 + 8.64
AST (Un) 151,63 £23.57 212.50 +60.21* 148.63 +29.32 122.38 £ 22.06 87.88 + 24.50*
ALP (UN) 453.13 £ 66.31 564.13-+ 62.03 340.13 + 84.40 367.50 +61.59 321.50+69.71*
Glucose (mg/dl} 90.25.+20.27 61.38 £ 12.83* 84.00 £ 16.93 103.50 £ 156.22 108.50 + 21.88
Creatine (mg/dl) 049+0.04 045011 044 +£0.09 0.45+0.08 043+0.05
BUN (mg/dl) 11.85+1.61 18.90 £ 5.77* 12.65+1.77 1278 £1.77 1211 +1.49
B/C ratio 2434 +297 3945 + 14.89* 29.756+594 29.04 £ 567 28.83+4.97
Cholesterol (mg/dl) 96.88 + 12.28 104.88 +20.90 100.88 + 15.82 103.00 £ 14.38 87.50 £9.55
HDL (mg/dI) 28.75+1.98 3325+5.12* 29.00+2.93 31.50£342 28.25+2.31
LDL (mg/dl) 17.88 £2.42 2275+7.19 20.25+3.92 17.00£4.54 13.25+3.28
Triglyceride (mg/dl) 60.75+12.53 148.38 + 96.96" 73.00 +15.59 63.25+10.78 57.75+£18.30
Calcium (mg/dl) 14.45+0.37 15.08 £ 0.87 14.64 £0.51 14.49 £ 0.50 14.46 £ 0.56
Phosphorus (mg/dl) 761+039 749+1.11 7.48 £0.60 7.58 £0.25 744+ 0.26

ALT, alanine transaminase; AST, aspartate transaminase; ALP, alkaline phosphatase; BUN, blood urea nitrogen; B/C ratio, blood
urea nitrogen/creatinine ratio; HDL, High-density lipoproteins; LDL, Low-density lipoproteins. *Significantly different from vehicle
control (p < 0.05). **Significantly different from vehicle control (p < 0.01).

A ukalojatoll A HzE AIEe] &3 cytoplasmic
vacuolation, 214x2] Y, 3] A|gkHo|x| vk YFA ¥ 2
AFg 5 AukEel fatty degenerationo] WEEATH 2
Hu} Oil red O 23 AUAH ] 7= 42 ’3] Fdgata
o 55 A4 s astel X 8kE, MST
Aol M= IA Aol FAl BEE F F3F LHEC
A5 AFE7|= oV &% &= %5}5191
3, F2F HAAAME BE 2ol foT T ®ig
&2 Aol IEERA] P}

golst BA A orlistats ZA ol Bl WBC,
RBC, hematocrit, hemoglobin ¥ plateletsE <A1 A
CHTable 5). olo] H|s] MST= MCHCYHS EE& &3
(0.3~3%)lI 771 BS BRI, platelets=
7H1%) 2 28-3H3%) 1A, WBCSF hemoglobine A
|F S HA FSTPAAIRE AAE S W] HEtE
2 oJu)7t Sl

I

£ o

O{N

A, XA EAA orlistate 7S] A E<
ASTE E°|3 glucoseE WF3oH, Fa&3e] A
BUN= B/C ratios sAHem, AZdALY] X #<

HDL 2 triglycerides® Z7FAZtHTable 6). ¥FH MST
E AST ALP % ALTE S50 100, 32, A8t
g o]/ A= IS PIAIA] UL

A"

AE elAst Bl R Qi Abgsh QulAlEe] MST

& U s AT prade A A3
2 ol RE Aol NPEY T2 A% L4
BFEA Qgkon], SolHa ol 4R B

o, AVYFE G A Wit

& rlo i

NS AlEE o 28 Y9 AFL 190212 g2,
& ko] Ho] YA HEF wiRlsY. 677k o
HAlg dEFAE MST 3% Fod 250l 4435
B R FUkIner, o8 F7ht i og #
7ro] 949l 2ol AAHA] ASktHFig. 4). AHEAF
goll dolA F F BFr} wlE)d 1Y HFAEAFH ol
oF 20~25 go.2 &7+ BAIA folAde BaEXR dgke
H(Fig. 5), SFAAFNE ANAREH 4FA7A = vl
T 1Y HadFH o] ¢F 30~37 mIE So|FHQl Afeolrf
AR ARAIT, 5, 6FAA MST 3% dow9
O/\/g_,i,]ako] o 39 m| o]/\}_gg cHz;Lo]] H|&)] 2} ok 97
33% Eoldez =189 tHFig. 6). U AlERE
(feed efficiency) X% A F3 ALRAHZIA A7he]

o3

A3kl Wel gashe e RolAT 27 felFal
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-
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Fig. 4. Change in body weights of rats treated with normal
diet or in combination with Misaengtang (MST) for 6 weeks.
@, Normal diet; O, Normal diet + MST 3%.
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Fig. 5. Daily feed consumption (g) by rats treated with

normal diet or in combination with Misaengtang (MST) for 6

weeks. @, Normal diet; O, Normal diet + MST 3%.
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Fig. 6. Daily water consumption (ml) by rats treated with

normal diet or in combination with Misaengtang (MST) for 6

weeks. @, Normal diet; O, Normal diet + MST 3%. *Signifi-
cantly different from HFD alone (p < 0.05).

et Foj2e] GERANAAN A 2] &3} cytoplasmic
vacuolation® F4el= fatty degeneration2 EHFSH=
’\7301 g5 A=At 22y Ol red O F¥4A3 A
io}oﬁ ER AuEd e
v A= ZE JHAGA
%51 ] eFUTH.

BAH fo8E e
é#ﬁ %i°iz1 gk AST, ALP = ‘4—7}‘—01 FRoH, T A
AtiAL & o] 8 2
ZoZ FAEA

Table 6. Feed efficiency (%) of rats treated with normal diet or Misaengtang (MST) for 6 weeks

Week
Treatment
1 2 3 4 5 6
Normal diet alone 3945+ 3.16 30.03+£3.32 16.32 £ 2.09 2017 £1.43 12.61+3.17 13.20+ 3.01
Normal diet + MST 3% 34.06+4.13 29.84+4.28 17.33+2.23 22081274 13.88 +4.47 11.83+1.20

Table 7. Absolute (g) and relative (%) organ weights of rat treated with normal diet or Misaengtang (MST) for 6 weeks

Absolute (g) Relative (%)
Treatment -
Liver Spleen Kidney (mean) Liver Spleen Kidney (mean)
Normal diet alone 12.42 £0.79 0.83+0.10 1.48+0.15 3.19+0.27 0.21+0.03 0.38+0.05
Normal diet + MST 3% 12.99+1.53 0.88+0.13 1.48+0.18 3.51+0.65 0.23+0.04 0.38+0.05

Table 8. Absolute (g) and relative (%) fat weights of rat treated with normal diet or Misaengtang (MST) for 6 weeks

Absolute (g) Relative (%)
Treatment i ; i |
Abdominal fat Paratesticular Perirenal fat Abdominal fat Paratesticular Perirenal fat
fat (sum) (sum) fat (sum) (sum)
Normal diet alone 479+0.98 6.31+£0.85 732+219 1221022 1.61+0.19 1.87 £0.53
Normal diet + MST 3% 3.61+£0.98* 537+1.85 540+£1.50 0.91+0.20* 1.35+£040 1.37+0.34

*Significantly different from Normal diet alone (p < 0.05).
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Table 9. Serum clinical biochemistry of rats treated with
normal diet or Misaengtang (MST) for 6 weeks

Treatment Normal diet alone Normal diet + MST 3%
ALT (Uh) 3463+226 28.86+3.24
AST (U/l) 159.70 +£ 25.20 12549 £ 18.25
ALP (U1l 240.88 1. 25.54 24243 +32.04
Glucose (mg/dl) 11440 £ 16.27 124.57 £ 19.71
Creatine (mg/dl) 0.49+0.04 0.51+0.04
BUN (mg/dl) 1485+ 145 16.26 + 2.53
B/C ratio 30.50 +2.45 31.64 £4.80
Cholesterol (mg/di) 88.38 £ 6.89 90.14 £ 19.45
HDL (mg/dl) 26.38 £1.77 234312388
LDL (mg/dl) 14.50+2.20 16.71£4.11
Triglyceride (mg/dl) 92.38 + 26.06 51.57 £24.92
Calcium (mg/dl) 9.30+£0.26 9.46 £ 0.19
Phosphorus (mg/dl) 8.44 + 0.68 9.00+0.39

ALT, alanine transaminase; AST, aspartate transaminase;
ALP, alkaline phosphatase; BUN, blood urea nitrogen; B/C
ratio, blood urea nitrogen/creatinine ratio; HDL, High-density
lipoproteins; LDL, Low-density lipoproteins.
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