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Effects of Acupuncture at Taekjung and Ungyo(GV2s)
Bloodletting on Liver Function

Kwan-Il Lim - Joon-Moo Lee*
* Dept. of AM-Meridian & Pointology, College of Oriental Medicine, Sangji University

Abstract

Effects of acupuncture at Taekjung and Ungyo(GVas) bloodletting on serum glutamic oxaloacetic
transaminase (GOT) activity, glutamic pyruvic transaminase activity(GPT), total Protein, Albumin, Alkalin
Phosphatase(ALP), 7 -GT, lactic dehydrogenase (LDH), total cholesterol and triglyceride were determined.
1) In the Ungyo bloodletting group, GOT, GPT, ALP, 7-GT and LDH activity showed a tendency to

decrease compared to those of CCly only group and Taekjung acupuncture group.
2) Serum albumin content showed a tendency decrease by treatment of CCly and to increase by treatment
of Ungyo bloodletting.

3) The values of serum total protein, total cholesterol and triglyceride showed no significant difference
among all the treatment groups.

4) All the biological values showed no significant difference between the CCly only group and Taekjung
acupuncture group except the values of albumin.

Results from this study indicate that the Ungyo bloodletting showed the possibility of liver function
recovery in liver-harmed rats by CCl.
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Table 1. Composition of Experimental diet

Crude protein 22.1%
Ether extracts 3.5%
Crude fiber 5.0%
NFE 60.4%
Crude ash 8.0%
Ca 0.6%
P 0.4%
2. RR 9 EmgRE

A2 R, HIR(GVag)ell AMS sl Ro =
P2 whye] Z4) Laser detector(Akuplas
MFL, MBB, Germany)2 o] &3}o] HX3he]
on figH 2 BMERE 6% Z9F CCLE JF
BEE A2 & 244718 7P oz 3o
1,3,5,7, 9, 11, 1302 KA &I o).

BEEM TR 5%

CCl4(SAM CHUN pure chemical indus-
tries Ltd.)¢} olive oil(Shinyo oure chemicals
Co., Ltd)& 1:322 Z@3}9] 0.5ml/200g, B
W. sFedlA Adz Ed & o] 83le] 647 5
3 ARk 9o

4. BEERS] 9 ¥ BESE

HERE 33 AFe 7H7he (Eias e s}
A8kl om 1l 159t wiA sle) dmig
FRECEERRD), CCL, EHEE, CCL A& &
FHEEIEAY, CCL A el ¥ WiiBmEME, CClL
AelF EP SR 9 AEiEn EEEe 2
ol CCLA =& Alatg 2 159 & njol o
A2 RIS i RFE shd ok
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5. #RI B¢ IniFE5>EE

fgHst Bl RS A A A 149 Ad o
€ WA E Diethyl ether® ©}3 3 F AAA
o o3 ¥ 5m A= AP, FA) T

6. PFHE

SREES
AOAC. 4 e E3rh

(2) Serum Glutamic oxaloacetic Transa-
minase (GOT) ¥ Glutamic Pyruvic
Transaminase(GPT) &3 2 REITMAN
-FRANKEL#4 Well &3¢},

(3) Serum total Protein
Total Protein &% -2 Biuret Methodoll
olsted = s,

(4) Albumin
8 A Albumin#) & Bromocresol
green methodel &) &ted =8l c'”.

(5) Alkaline Phosphatase(ALP)
ALPiEMH{E= IFCC methodel <3

= = 18
=R Ycp?,

Table 2. Effect of acupuncture at Taekjung and
bloodletting at Ungyo (GVss) on the
activity of Glutamic oxaloacetic Transa-
minase(GOT) in liver-harmed rats by

CCly
Treatment Aljﬁ)fngfs (kannGeO’nI‘urﬁt)
N 15 42.97+2.51°
C 15 155.22+17.38°
T 15 148.15+21.44°
U 15 109.38+19.29"
TU 15 101.24+20.71°

: None treated group

: CCly -intoxicated group

: Taekjung acupuncture group after CCls -in-
toxicated

: Ungyo bloodletting group after CCly -intoxi-
cated

: Taekjung acupuncture and Ungyo bloodlett-
ing after CCly -intoxicated

2 o Haz

(6) ¥ -GLutamyl Transferase (¥ -GT)
7 -GTZ4 & -amino Are]Aahy e} 2
st &Y},

(7) Lactic dehydrogenase (LDH)
LDHE SFBC Methodel] <3 &3 3+
20)

(8) Total Cholesterol
Serum total Cholesterol =2 Enzy-
matic colorimetry methode] && =3
et

(9) Serum Triglyceride (TG)
TGE auto-Lab ¥ o} ¥4 7]( Boehring$}
Mannheim CO, Germany)oll &3 7]7]

2490,
M. & & m #&

1. Ii% GOT ¥ GPTo| O|x|= &

GOTE IEFHCEEEFANA = 4297 £251
elelgon, CCL EME(HIFHS 155.22
+17.38%$1 & el e, CCLEMRET
$HEHEN(Sample [ ) 148.15+21.44%4,
CCLE MBI EMEIH(Sample  T#HE
109.38+19.29%91, CCLEHLEP SR 2 H
BN [EEER IR (Sample  [[#H)S  101.24%
20.71¢1 & Yrelil o] Sample [E¥3} Sample
#Eel AAE AET Aeld: vehlld
(P<0.05)(Table 2., Figl.).

GPTy [EFERAAM = 37481£3.09%8)015 o
o, RS 140.97+21.48%H 9 & eliigl e
v, Sample I[##S 14355+18.71%41,
Sample T#< 98.21+17.33%+$], Sample I
FES 104.25121.5749E Yelle] Sample
I#= Sample ML A= HEZ Aol
2 Yehdch(P<0.05). 2 Sample [T#E
Sample [I#E 7toll= FEZ Aol & vebiA
23k el (P>0.05).(Table 3, Fig. 2.)
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a,b,c : Means on the same column with different
superscripts are significantly different { P<0.05 )
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. None treated group

. CCl, -intoxicated group

. Tackjung acupuncture group after CCly -in-
toxicated

. Ungyo bloodletting group after CCly -intoxi-
cated

. Taekjung acupuncture and Ungyo bloodletting
after CCly -intoxicated

ot S (VRN

Fig 1. Effect of acupuncture at Taekjung and
bloodletting at Ungyo (GVas) on the activity
of Glutamic oxaloacetic Transaminase
(GOT) in liver-harmed rats by CCls

Table 3. Bffect of acupuncture at Taekjung and
bloodletting at Ungyo (GVi) on the
activity of Glutamic Pyruvic Transami-
nase(GPT) in rats with CCls

No. of GPT
Treatment  Animals (Karmen unit)
N 15 37.48+3.09°
C 15 140.97+21.48°
T 15 143.55+18.71°
U 15 98.21+17.33
TU 15 104.25+21.57
N : None treated group
C : CCly -intoxicated group
T : Taekjung acupuncture group after CCls -in-
toxicated
U : Ungyo bloodletting group after CCly -intoxi-
cated
TU : Taekjung acupuncture and Ungyo bloodlett-

ing after CCly -intoxicated

o & %

ab,c : Means on the same column with different
superseripts are significantly different ( P<0.05 )
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80 - unit) _,Ag,,“__,}‘
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. None treated group

. CCl, -intoxicated group

. Taekjung acupuncture group after CCly -in-
toxicated

. Ungyo bloodletting group after CCly -intoxi-
cated

. Taekjung acupuncture and Ungyo bloodletting
after CCl, -intoxicated

ot > LoD =

Fig 2. Effect of acupuncture at Taekjung and
bloodletting at Ungyo (GVs) on the activity
of Glutamic Pyruvic Transaminase(GPT)
in liver-harmed rats by CCls

2. Mm% Total Protein BIE

Total Protein ¥ EF A& 6.67£0.21g
dielg o™, hite 6.9810.35g/dlE Ve
QQor, Sample I#-Z 692+0.25¢/dl,
Sample [1#-& 6.54+0.37g/dl, Sample [
£ 6.95+0.14g/d1 & vetio] Sample IEE}
Sample MEe] AN E HEY o) & et
W tHP<0.05). 22t} HEkEs} Sample TEf
o] AT, Sample 13 223 Sample 1
% Sample ME=ET & 4%E 2ot A
&3t aolE JehliRle  AUtHP ) 0.05).
(Table4, Fig.3.)

-9 -



B D EUR(GVa) L] e RIS B

Table 4. Effect of acupuncture at Taekjung and
bloodletting at Ungyo (GVss) on the
serum total protein in liver-harmed rats

by CCly

—
N 15 6.67+0.21
C 15 6.98+0.35
T 15 6.92+0.25
U 15 6.54+0.37
TU 15 6.52+0.14

: None treated group

: CCl, -intoxicated group

: Taekjung acupuncture group after CCly -in-
toxicated

: Ungyo bloodletting group after CCly -intoxi-
cated

: Taekjung acupuncture and Ungyo bloodlett-
ing after CCls -intoxicated

2 o Raz

ab,c : Means on the same column with different
superscripts are significantly different ( P<0.05 )

Total protein

6.9
6.8
6.7
6.6

— . 1
[ Total protein |

6.5
6.4
6.3 |
6.2

. None treated group

. CCly -intoxicated group

. Tackjung acupuncture group after CCl: -in-
toxicated

. Ungyo bloodletting group after CCly -intoxi-
cated

. Taekjung acupuncture and Ungyo bloodletting
after CCly -intoxicated

o] [ oD

Fig 3. Effect of acupuncture at Taekjung and
bloodletting at Ungyo (GVas) on the serum
total protein in liver-harmed rats by CCls

Table 5. Effect of acupu at Ungyo (GVas) on the
serum Albumin in liver-harmed rats by

CCl,
Treatment Aljx(i)r.n(a)\{s A(l;o/%llm)n
N 15 4.26.+£0.07"
C 15 3.45+0.04°
T 15 4.02+0.07°
U 15 4.09+0.05"
TU 15 4.05+0.09°

: None treated group

: CCl, -intoxicated group

. Taekjung acupuncture group after CCly -in-
toxicated

: Ungyo bloodletting group after CCls -intoxi-
cated

: Taekjung acupuncture and Ungyo bloodlett-
ing after CCly -intoxicated

2 o saz

3. miFAlbuming AIE

fiEAlbuming®-S  EFEEIAE 426+
007g/diolgl o, HEEEe 34510.04g/dI S
Uhellel ov], Sample TEES 4.02+0.07g/d,
Sample I#< 4.09+0.05g/dl, Sample I
2 405+0.09g/d & vepiol 7h Meld AA
& w)ms) ww CCl RHH =57F IEWHFER
o 2o e vebdgies 2 CCly RIEREH
A= [rEdEo) Sample MEFRth ¥ s
el ok (P<0.05). 22t Sample o %
Sample MFE Mol AER 2ol 5 vietlA
okgttH(P ) 0.05).(Table5, Fig4)

4. 3% Alkalin Phosphatase(ALP)ofl o|X|=
me

ALPe Eifis EFEiIAE 12420+
1544y diolsd o HiglEe 227+21.25v/dl
=2 yehyglen, Sample I[#2 20993+
30.02w/dl, Sample I# 175.35+17.95u/dl,
Sample M#EES 181.52+20.44/dl & ek o
CCl, R =5 EEMRc 22 F42
Vel chP<0.05). CCly JEEHRAA <

.23 .
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a,b,c : Means on the same column with different
superscripts are significantly different ( P<0.05 )

Albumin

. None treated group

. CCly -intoxicated group

. Taekjung acupuncture group after CCly -in-
toxicated

. Ungyo bloodletting group after CCly -intoxi-
cated

. Taekjung acupuncture and Ungyo bloodletting
after CCl,; -intoxicated

w > LN

Fig 4. Effect of acupuncture at Taekjung and
bloodletting at Ungyo (GVas) on the serum
Albumin in liver-harmed rats by CCls

e O
33X O

Sample I#¥e| Sample M#EERE T &
rojFq ov (PC0.05). 22y} Sample [F
3l Sample [M## [l &4 FEE Aol & et
W=} ergkel(P > 0.05).(Table6, Figh)

5. M3y -Glutamyl Tramsferase(y -GT)oll o]

=] t— 4 3688
x| = %-‘i‘

i 7 -GTY (&M EFHIME 1.27
0.09w/diel gl on, HhigfEe 1.64+0.1Twd &
vehliglom, Sample [ -2 1.60+0.14v/dl,
Sample [##2 1.35+0.19w/dl, Sample [
2 142+0.17Tw/dl 5 el ] CCly B =
7 EEREG 2 HEES RAFUCh
CCly JEFEREZ A = BT Sample TR
Sample [##3} Sample M#fRc} =& HES

Y .

=

o] &

=]
T

Table 6. Effect of acupuncture at Taekjung and
bloodletting at Ungyo (GVas) on the
serum Alkalin phosphatase(ALP) in
liver-harmed_rats by CCly

No. of ALP
Treatment Animals (Wd )
N 15 124.29+15.44*
C 15 227.48+21.25°
T 15 209.93+30.02
U 15 175.32+17.95
TU 15 181.52+20.44"
N : None treated group
C : CCly -intoxicated group
T : Taekjung acupuncture group after CCly -in-
toxicated
U : Ungyo bloodletting group after CCly -intoxi-
cated
TU : Taekjung acupuncture and Ungyo bloodlett-

ing after CCly -intoxicated

a,b,c : Means on the same column with different
superscripts are significantly different ( P<0.05 )

ALP

. None treated group

. CCls -intoxicated group

. Taekjung acupuncture group after CCls -in-
toxicated

. Ungyo bloodletting group after CCly -intoxi-
cated

5. Taekjung acupuncture and Ungyo bloodletting

after CCly -intoxicated

(WOl Vo

I

Fig 5. Effect of acupunture at Taek jung and
bloodletting at Ungyo (GVsg) on the serum
Alkalinphosphatase(ALP) in liver-harmed
rats by CCly
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Table 7. Effect of acupuncture at Taekjung and
bloodletting at Ungyo (GVss) on the
serum 7 -GT in liver-harmed rats by

CCly
Treatment Aljﬁﬁgs (yljii?‘ )
N 15 1.27+0.09°
C 15 1.64+0.17°
T 15 1.6040.14°
U 15 1.35+0.19*
TU 15 1.42+0.17%

: None treated group

: CCly -intoxicated group

: Taekjung acupuncture group after CCly -in-
toxicated

: Ungyo bloodletting group after CCly -intoxi-
cated

: Taekjung acupuncture and Ungyo bloodlett-
ing after CCly -intoxicated

2 o Haz

a,b,c : Means on the same column with different
superscripts are significantly different ( P<0.05 )

Yy -GT

By ~GT

. None treated group

. CCly -intoxicated group

. Taekjung acupuncture group after CCls -in-
toxicated

. Ungyo bloodletting group after CCly -intoxi-
cated

. Taekjung acupuncture and Ungyo bloodletting
after CCly -intoxicated

o o WM~

Fig 6. Effect of acupuncture at Taekjung and
bloodletting at Ungyo (GVx) on the
serum ¥ -GT in liver-harmed rats by CCly

20§ 39/ th(P < 0.05).(Table7, Figb)

6. Mm% Lacticdehydrogenase(LDH)ol| o|%|=
e

i/ LDHS &iEfEic EHBA = 18755
+1942%9 oldle, HEFHES 1067.71%
8751t & Jelvglen, Sample RS
992.64+£54.29%+¢], Sample [I#ES 327.29+
42.15%+¢], Sample [M##-S 309.18+37.88%4]
£ debiel ZEEMA EEHEG CCLE
B 257 22 £XEF HeEb P <0.05).
CCly MBI N A = B Sample 1 o]
Sample [#£7} Sample MifRct £ FX 2
el oHP € 0.05).(Table8, FigT)

7. Total Cholesterololl o|x|= B2

Total Cholesterol> [EHHfel &= 8254+
5.62mg/dlel gl 2™, Bidt g 90.06+
7.85mg/dlE  “tetiglem, Sample TH#2
97.27+5.33mg/dl, Sample [#f2 96.29+
6.21mg/dl, Sample M#HS 92.35+4.94mg/dl
5 vehlel BN 25 BRI 2o 2
A& el P (0.05). 22y CClL #EHE
Ffel = A& Aol & vepl A AsckP )
0.05).(Table9, Fig8)

8. Triglyceride(TG)oll o|Xl= ®&

TG#L EERIAE 67.24+3.27Tmg/dl¢)
deon HEHS 70.21+544mg/dlS e
glem Sample T#EE 68.35+£3.94mg/dl,
Sample [[##& 72.21+4.54mg/dl, Sample 1
S 70.39%+5.58mg/dl & vEl o] CCl, EH
ol E¥#RY da 2 F3E veple
733ke] glont M7t HES zfol & e
Z] ¢¥skel (P 0.05). (Tablel0, Fig9)
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Table 8. Effect of acupuncture at Taekjung and

bloodletting at Ungyo (GVa) on the
serum Lactic dehydrogenase (LDH) in

Table 9. Effect of acupuncture at Taekjung and
bloodletting at Ungyo (GVas) on the
serum total cholesterol in liver-harmed

a

Jbe :

ing after CCly -intoxicated

Means on the same column with different

superscripts are significantly different ( P<0.05 )

liver-harmed rats by CCl, rats by CCl,
No. of LDH No. of Total cholesterol
Treatment Animals (wroblewski unit) Treatment Animals ( mg/de )
N 15 187.55+19.42° N 15 82.564+5.62%
C 15 1067.71+87.51° C 15 90.06+7.85"
T 15 992.641+54.29° T 15 97.27+5.33°
U 15 327.29+42.15° U 15 96.2946.21°
™ 15 309.18+37.88"° TU 15 92.35+4.94°
N : None treated group N : None treated group
C : CCl, -intoxicated group ' C : CCly -intoxicated group
T : Taekjung acupuncture group after CCl, -in- T : Taekjung acupuncture group after CCl, -in-
toxicated toxicated
U : Ungyo bloodletting group after CCly -intoxi- U : Ungyo bloodletting group after CCl, -intoxi-
cated cated
TU : Taekjung acupuncture and Ungyo bloodlett- TU : Taekjung acupuncture and Ungyo bloodlett-

ing after CCly -intoxicated

a,b,c : Means on the same column with different
superscripts are significantly different ( P<0.05 )

LDH(wroblewski unit)

1200

1000

800

. LDH{(wroblew

600 |i__skiunit)

Total cholesterol

mTotal
cholesterol]

N

S

. None treated group
. CCly -intoxicated group
. Taekjung acupuncture group after CCl, -in-

toxicated

. Ungyo bloodletting group after CCly -intoxi-

cated

. Taekjung acupuncture and Ungyo bloodletting

after CCly -intoxicated

Fig 7. Effect of acupuncture at Taekjung and

bloodletting at Ungyo (GVzs) on the serum
Lactic dehydrogenase(LDH) in liver-harm-
ed rats by CCly
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. None treated group

. CCls -intoxicated group

. Taekjung acupuncture group after CCly -in-
toxicated

. Ungyo bloodletting group after CCly -intoxi-
cated

- Taekjung acupuncture and Ungyo bloodletting
after CCly -intoxicated 2

Fig 8. Effect of acupuncture at Taekjung and

bloodletting at Ungyo (GVsg) on the serum
total cholesterol in liver-harmed rats by
CCly
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Table 10. Effect of acupuncture in side Taekjung
and bloodletting at Ungyo (GVas) on the
serum total Triglyceride (TG) in liver-
harmed rats by CCly

Treatment AIE_(i)I'n:fs Trzrgr?;gz de
N 15 67.24+3.27
C 15 70.21+5 .44
T 15 68.35+3.94
U 15 71.21+4.51
TU 15 70.39+5.58

: None treated group

: CCly -intoxicated group

: Taekjung acupuncture group after CCly -in-
toxicated

: Ungyo bloodletting group after CCly -intoxi-
cated

: Taekjung acupuncture and Ungyo bloodlett-
ing after CCly -intoxicated

2 c Raoxz

a,b,c : Means on the same column with different
superscripts are significantly different ( P<0.05 )

Triglyceride

|[@Triglyceride
68

67

66

65

. None treated group

. CCl; -intoxicated group

. Taekjung acupuncture group after CCly -in-
toxicated

. Ungyo bloodletting group after CCls -intoxi-
cated

5. Taekjung acupuncture and Ungyo bloodletting

after CCly -intoxicated

CLonND —

N

Fig 9. Effect of acupuncture at Taekjung and
bloodletting at Ungyo (GVzs) on the serum
total Triglyceride (TG) in liver-harmed
rats by CCly

N. Z £

WG A TE WSEZE HERE R
WA T 245 0 2 sled TS Akpe ik
< JES) Mol HwstT A vk 2 ke
ipaet T Bt ez FE AMEEEES
RS CFFEB R KRR (EM A
FEED) A TR’ el=t st (M R
BEAESAR) o) “ABAR) MEFRAT o) 2ksled o7
3 pEIEgAEe]l K== A Sl E nhim, fitm,
WESE, ARATES fEike) K2 4 ol
om HFel ERiY RlAgsee] LI K3l
B REEMLLSd IFRESS 1BHAT
K, 1BVENER, WEAE, ATIMESA FFMAE
o BPEAT A ) A EEBATIR S 1BMhE ALKk
oAl E2 vehts jEielnz o] F & TR
B, IR, IFLA RS g2 T
FEET BIBRe) e o 4 oloh™ B B
BRI BEFES o= Tl EE
FiL fFe)l FEsh A2 EHEE K 58
e Bl EEEge] A4S AR
= Aolm o= TR AT TASE 4
#el 8 o))zt = FFY TH T FE)
sS4 o8 Briftigage] delve AAw
FHENS FO) 220 AFS uH A5 &
Mot dfgel E¥Eye) AMERHS EireaAl 2
o BFe Briftsh gie) EHRto = Bhfe
FFRel BR@st FHiee) A, Mm-S imifge)
Pt B MEHaEe s QA9 R}
Mol BE-& FMEIse) o, MR, KBTS AW
o} HeittfER 2 EEEES AN o HEYe)
A sk Aol ek BRI S A = ik
o) BEo 2 Kste] Hifthhee) SEHE o) Bk
He Aoz o KBEW RMFEA ol 27
2o} M RS S BRA 7 EEse £
2 MBS IR EIED A B
Rlos fFEe] iB#he] fiksd Aoz WHE I
B IRRS S B = sy LA 2SS AR
e = FRime] WY Mo R WS
WIRIDHE ZS A7 S o e
B = PENRE, BABENAS, WENRE, Ik

.07 -



B

HaFsise] diEtile]l 93 ZKEEER
Hlebl SIS S ErERste) WEe) wheh At
s LEY Rt SRS NEEDE S 17
e e AR 3 e

GEM FARZB) A “REALAE S8
W (R IR A “HRE LET
2 HEAFM B2 ER GER REERR) o
A “FHRE WG TR S1/NME ol ehsled zhal st
of wWalel odFIAP® hEREHER A=
“FEME SRS fAfes Wele] BES WIE
< Y el WE e R SEAA B
% ol upe} o) HBENE BE NE LIE
ek ise) 2 shede). AR kil i
BFIR IR BRI, PO T @
AR ERITRY BkZes BT BES
HAo zate) Mg s o

e P gmulnae fEs MR B
BRGS0l o) rhEkeln ghiEst R
Eel ez Fihs KBER 2 BRI
ol o fERP 0= BIRS) #E kol T ATRR
3 TS RERE RS EMUE HE
Mol X MIEE B el olew
Fihe KA, BRA, WO SRR
Rhige) sl et

HPIE RS virus, %64, NSRS BES %
BEE EEel o s ot weby o E =
F w3 Babsled 2 Lo gl = AHEA
Aele] wg HAg 27t Pasic I
A BTRRS BRI S WiEsty] st 2%
el A e AFEe] AR, 2}
2 Ase] sldel glelA] Abekal ofige) 9
QL AT e A Fubw s Aws) det mo)
o AAR AP age QAAA F9
o}, webd B A3E APRE Aeads A
17] $18te) CClig 5o 8 Ratoll Al & §ifil
W A EMRTEE 3 & AERMEHE v,
Zedch 2 A3 GOT 2 GPT= CClL, B
To)l EFHRT Ads] 22 £X8 no
CCly ZEo] 7o ™A AHSZ 24 TS
nojFoch ¥ GOT ¥ GPT iHlfE: <
AR A dtd oz 7EE W ATHERLIKAE

. o}

)=
-

!

o fEEEA de o] &5

B A AN I BIEERE A
GOT % GPTH {&iHEF st=hsted iz 1Eim
BRFE7} ATASEE OBl R S-S A A F
Aot ey CCle RIEHMS miEdA =
GOT ¥ GPT 257} fiiixg BRI EEs} Eh
o R R i FERR ] CCl, B— RHE
B S SRR AR B A
BojFgr) .

Total Protein®¥2  JF#acel ®HBHE 9
Globulin®Ale] = &9 & F3 gley B A
319 Ao M= CCl, B— RHFAA 713
ES FAE BFg oy} 7 X ke HED
zpo] & vehl A= ¢gkeHP ) 0.05).

8 Albumin® 73] 7i%5e] stehsld &
Alel dt=tainh & b ¥R RHAKS F
fEssolnz 7k © 2 ¥x Albumin
o slgtg s AAW G2 YAHEFE
ebd o, 2
7 IEERE Aot G2 £X& v (PC0.05) AF
fEReel E¥l Ud5S et Fdoh zEv
CCly BRI NA $ ¥ Bil RIEFES CCL
B EWELAc & £XF Re (PC0.05),
R EMEIEST TR OB =8 T
AsE A F o

ALP¥ CCly &Pl E¥BRY 22 44
E Yehdoh(P<0.05). 2yt HAR IS EIERE
o] CCly H—IHR} 2 35 et
(P<0.05). ALP= Tl % &R Eie] LA
sha gwrE ez Zrhghtt,

mapx] B A AseE EEREY £
2o} CCL BE— EHPe] & 48 vehl
o] CCL Azol s AFtkpcol olare] A3}

=5 BFgh

w3 CCly BB A Bz (B TR
A o g o £=3E5 »od(P{0.05), HiEE
MmEr 7L FFigae el add g & A ars 3
Aok



RS B BR(GVx)iEILel AFtgaEl mA= BB

Wk, v R BMEENFES BT
o3t zte]l & vehl 2] odol ERE BMEREE
oA ATHEgEtEe]l AAANFS A A

¥ A1LDH+ ATEeeel B¥EAEE Adsie
FL EE. 2 AYM® CCL B— i
HfFe] IEERER T 7T~8W) Axe & T2 &
Bof fitkreel BEREL AA3E noFg)
th. CCly RHREHEA = Mz B MR
E o R O B [FRREFER A AFE]
w2 2§ Bo] R EMmEES FreiE
b & AAbE Fsloh

Total Cholesterol® Triglyceride+ HFigel A
ARE = o2 AR REAES A
Aoz A= I, a8y o5 A%
=< NEEER] BdH oz 2Hg-ste] ve
Y7l x stE2 fTfkREtel AAE s e
= A7 sk 2 Ao Total Chole-
sterolo] IE#BER T} CCL B BT o
2 EE FAE 2oy FEY AelE vE
WA= B HP)0.05). 28] 3 Triglyceride
=3k 2] 7toll HET 2ol E “ER A $ghe
o (P)>0.05), ¥AHT HEALE BoFA] ¢
sket.

ojAbe] A#EANE F¥std rW GOT,
GPT, Total Protein, ALPE2] ¥ 3l FE
Hale 2FE Vel FRGS REN Bk
Fele Aoz 2ex o FEYE A7/ 2
23 Aoz HEEC

V.# &=

Erhgl 2 B M) ATHEE KB v A&
RS WFgEsl7] Y135t Ratel CCL.2 AT
< FEAZ F QA Eha Aol AHE S
= el #gtet EmE 3 H O miE el
glutamic oxaloacetic transaminase (GOT),
glutamic pyruvic transaminase(GPT), total
Protein, Albumin, Alkalin Phosphatase
(ALP), 7 -GT, lactic dehydrogenase (LLDH),
total cholesterol, triglyceride%<l #4{t2S #l
Eate] e 2 #Hmes ddh

1. GOT {HfE < CCLEHEAAVCIBIMERERE
3 CClE RIS 2 B MERE
HiHAME AEENE BAOE Ul e
W CCLIEFMLHR B MRS CClLER
REREH W B MEREERES] Bln
M= FEMHUS #HRE el

2. GPT {&tEEEe} Total Protein®] &&ES
CClJEH B IS MBI CCLUEIE%
el B AEMFERRERAN = FE
= WAPE et o

3. Albumin®&-& CCly A &jell o3 zHas}s
v BRI o o8 F7
BojF ot

4. ALP®] FHEE CCl EER 25 IE
EiEd 22 #3& vyl e CCLE
AL TEe] CCLETMLE S o
HESIE MR EAE R T =2 FX & 1Y
ol

5. Total Cholesterol ® Triglyceride®-2 = 2]
Zroll HES Aol & veb WA skl

6. v -GTe] HHWE = CCLURMIZARAZ IR MER
B CClLRHERFBrhER 2 MRZGE MEH
WEA A = AEEN s BPE el
o}

7. LDH®] 2RI E¥iLc 25 37}
e A %S vehligdl ey, COLEIBRARE
EMEFEES CCLRIEMABH T 2 A
BEFREMAES CCLEREETHIEEH
o] gAY AEMUE BAE dEs
t}.

_~
ol
oL
rlr
o,
ol
te [o

ol e AHAINE F3std »y GOT, GPT,
Total Protein, ALP, 7y -GT, LDH%-¢} H 3}
A FEMA = 23S vrebdo] sk EilL
o] fHEES] 7153 & &AL 71T 4 9l
< ez oY B U BEIS WRE=
5 &g flige) HEE oz FEL=Ecl

2 £ XK

1 &EE, &RE  ABFRARE, A&, |

- 29 .



10.

11.

12.

13.

14.

15.

. BALM, S8R, ERE .

o2
)

L XES B E MRAEE ] A Bhet

a2 K3 AEATEGC vA = 28 2
sted, A g =+A, Vol. 2, pp. 2-8,
1979

.G 2587 Alloxan IRELERIMIE T

cholesterol & 2Fo] transaminase 4 o
X = f2, dshskehg) peks) =] Vol 1,
NO. 1, pp. 35-43, 1976

. PTEREF o SEEREIS) SERREREy BIZE, HE

#3£, Vol. 100, NO. 6, pp. 607-610, 1979

Wl A e R, AU AASAEE,
P1-25, 1981

A5 9%, Vol. 6,
NO. 1, P 97-107, 1990

R IR &85 = G AR

FHBE vlA & 2%, AT =3,
Vol. 8, pp. 185-194, 1985

CAMRIE - BEERERIRE S kel CCl P#ER

ol Ffgel mlx= &) e A7,
7333 eld =23, Vol 2, pp. 109-118,
1979

- A FEEMEKSRCl KT THEREAN A o)

WRBRE RIETEIRIES X & B8, A3
o) =4, Vol. 10, pp. 127-149, 1987
WNEE . Ikl CCLES 3 A BEHT
ol wlx& #E, A3l =FF, Vol
10, pp. 627-642 1987

®ES - Frzkilie) CClL TERHREITRE
of uwlxle M A NHATHE=T,
1989

HAFRER R o1 X= &3,
3]#], Vol. 7, NO. 1, pp. 1-18, 1999
S« Z&HIEC] D - Galactosameff £
BHERFEE o1 X 2% A3AE
3=+, 1985 )

MEER - IR EY A nE, B
oo} 8 13, pp. 63-68, 1976

Retiman S, FrmKels : Am. J. Clin.

Yy .

L
A

16.

17.

18.

19.

20.
21.

22,

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

- 30 -

h =]
-

Invest, Vol. 34, PP126-131, 1955

Wett, 1., and C. Trendelenburg : J. Clin,
Chem. Clin. Biochem. 20 : 235, 1982
Doumas, B. T, et al. : Clin. Chim. Acta
31: 87, 1971

Tietz, N. W,, D. F. Shuey : Clin. Chem,,
32: 1593, 1986

S, dCHTTE - B EEKRMCEEEER
H, HIUESE. pp. 137-146, pp. 326-343,
1964

Anon : Inform. Sci. Biol. 7 : 229, 1981
Study Group, European Atherosclerosis
Society. Strategies for the Prevention of
coronary heart diease : A Policy state-
ment of the European Atherosclerosis
Society. EUR. Heart J. 8 : 77, 1987
WAHER MW EIREN, 2L BEWE
JEB R, pp. 88, 271, 1976

HAR  SRPLK, 574, AREERK
jit. p.53, p.91, 1982

& EER R e Rmea, A1,
pp.139-145, 1985

AL BRRIRER - PEEEE g B
BEATHAREE, pp.10-18, 1978
FiimpREi . PEARE, T, p.110,
pl67, 1977

BRART ¢ REBISAKEE, ALREE R M
ik, pp. 6565, 1988

ZEHEFRE ER - BRE HE RE
WRE(T), BIE, pp. 857, 1991

BRRT - PRISAKEL, ALRESE
MRiit, pp. 1022, 1988

ZEEBRKE K - KR8 HE HwE
SRcE( L), £, pp. 713, 1991

HlsE - REAEAREE RS Bk
#, pp. 645~648, 1999

R NEIRE R EEE) CCLe 9
g ANTEGC oA = ERETY e
7% 43dstad g, 1982

BHESE - SEHRIERTSC] CCL EARS T
Bl vAe M AsdIdad ey,

PR,



34.

35.

36.

37.

ERII 2 B (GVa)iBILe) TR Pl R

1980

T ERUMEC CCLE FHEE AR
/l AFEEel w2 = 28, AR g ad g
4, 1996

2 %3 . Benzo(a)pyreneol| &3t 717] %3
slol) wlxj= SEEAel FWHY WA aTd
g oA, 'SR Y, 1996
FHEEUR ¢ ABUKEHC] Al Ehebae] £419
Az Az vA = &3, g A7
Z] Vol. 8, NO. 1, pp. 227-239, 1991
FARIR - FEREE R SREKEe] CCLE &
s 3] {AFEH vlX = 28 g
AT7835 32, Vol. 10, NO. 1, pp. 297,
1993

38.

39.

40.

41.

42.

- 31 -

NBE - EEEKRHEC] CCLE53 7485

ffell o)A = 2%, it A73]=] Vol. §,

NO. 1, pp. 227-239, 1991

EEM © §HREEFE} Thioacetamide %5

A ARG vlA = 2 73 oArE

=, 1982

BEZEWHERT « EEARA ERRARTE, 4K

2 BRES, PP390~395,1991

Wright Millward-Sadler, Alberti Karran
Liver and biliary disease second

edition, bailliere tindall, pp. 470-483,

1985

ADRES - MRS S BRREEL2,

W, &E B, pp. 363, 1968



