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Antioxidant and Hangover Cure Effects of Compound Prescription

Containing Phyllanthus emblica and Azadirachta Indica Leaf Extract

Su-Bin Lee, In-Hwan Joo, Jong-Min Park, Su-Hyun Han, Young-Joon Wi', Dong-Hee Kim*

Department of Pathology, College of Korean Medicine, Daejeon University,
1: Hanul, Private Company

The purpose of this study was to investigate the antioxidant and hangover cure effects of compound prescription
containing Phyllanthus emblica and Azadirachta Indica leaf extract (CP). In vitro experiments, HepG2 cells were
induced oxidative stress by hydrogen peroxide (H;0,) and treated with CP at 50, 100, 200 pg/md concentration.
Antioxidant enzyme (superoxide dismutase (SOD), catalse (CAT), glutathione peroxidase (GPx), glutathione reductase
(GR) activity and glutathione (GSH) content were decreased by hydrogen peroxide-induced oxidative stress, but CP was
increased that. In vivo experiments, experiment rats were orally administered alcohol 3 g/kg and, after 30 min
administered CP 200 mg/kg. After 1 and 3 h of alcohol administration, blood was collected from the tail vein, while
after 5 h, blood was collected from the heart. CP modulates alcohol dehydrogenase (ADH) and acetaldehyde level,
thereby decreased alcohol level in serum. Also, CP decreased the levels of aspartate aminotransferase (AST) and
alkaline phosphatase (ALP). These results suggest that CP has antioxidant effects and alleviates alcohol hangover

symptoms.
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715488184 (ADH; alcohol
dehydrogenase)o]] 9J5] olN|EYH|So]E (acetaldehyde)Q}
NADHZ ¥sjs]o], ol2i3t opjEdTslol=rt Salo] Hel 43
£ 25T 7] £4 L AYSAS oplAFY. E e 2
4129l NADHE Atstslo] -OH @ -02-9 e HHMLE Yot
of Astd 2418 QEstT aAket AAE B

£ ugol A8Y 2% AY (P2 AdATAH, Y, A

A, A2, 3%, WA, eulAh, Zdh, o218, ZE, gx, A%,
uts, AR, AR, B, X%, T, slH|AHA, e3a T3
W&z A=, £3], A, 22%, 0ja’, Quat?, z
gt oalg)e aagol Esfiet 470 Holdicte ARt
uaso] ek,

53} (Euphorbiaceae)?] 99 w59 Ao A2 (phyl
lanthus emblica, Indian goose-berry, Amla):= Q=oA 3&
o BUz LA 9o, 25 Y woig Y5 0§ A
2ol aupl e YL2W ATE o 33, 3, 03I
W2 Yt AlZolu AFEZAIE] PEi2 AREEL Qo
fjodgAH|g]o& vitamin CQt phenolic compound, tannins, p
hyllem-belic aicd, phyllembelin, rutin, curcuminoids, emblic
ol 5 ChJgt Fatst 2R E0] gQEof on !, ojo] H3| F
Atgh 29 oF Az o oy, Pgu'®, uNFS L AAAt
gt A &ap'97t oty Mg up ok &R (Meliacea
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e)9] 4= w29l d (Azadirachta Indica)e Q% Z3toA] T
ReA9 ddozA 7MY fE3 AEos ool EY 4 ¥
O S7tolA & AT @2 AE 42 A o2 add &
o] JEE shgsttt d9] o= nimbin, nimbanene, 6-desa
cetylnimnineme, nimbandiol, nimbolide, ascorbic acid, n-he
xacosanol ¥ amino acid, 7-desacetyl-7-benzoylazadiradion
e, 7-desacetyl-7-benzoylgedunin, 17-hydroxyazadiradione, n
imbiol, querceting}t Z-& JEo] SoJATF. Y FHZL H]
=74, HEHHoIYQ Zlor HuEQon, WY 2, FAF, ¥
P 54 2t Aoz WL EF [y A=Y, Pk

23 5o A7Zprt waEo] Yrt.
ool & ARolMEL Qrjinvelet U £5EL T
23 Aol S 85E sy sl At KA A=
Al

HepG2 Al Y

-

Fatst axo 24 FAsL 45540 0l
£ 232 gUstant gk Nelson NGE A7 o] met &
22 RO LPF BN ¥F LIS LIS N WAa
& $F W8 U 215 0RE 9P AWHOR A @
Aot 2 &332 27t Qe B AYoRM AEMsHE AL
staAt gt

a
e R EH
L A&z

A AMgE AddrAde], d9l, e3a}, FH|AAAE 2
LoN FEHtey, UHA] A= @IUsHoA LUt
RAdHARAS SHBYAFAE (RIC-TBRC)OA] & & ALE-51Q
Utk ol% Table 1t Zro] /d€ FA|E (o]sh, CPE #7])9
55 1S 2] NRIEY ERFE sted, paper filter2
o1}st1l rotary vacuum evaporatorgE AR2sto] ZHY =E51%
k. 55%Y 892 freeze dryer® FZAZAXRSI] oWl 13.1 g

(458 : 151%)9 $Fe 2R YEL (B0CYIN st
LYl BeF sE2 R4 46 Agalgct

2 Algo] AMRE  A|2k2  dulbecco's modified eagle's
medium (DMEM : Welgene, Korea), fetal bovine serum (FBS
: Welgene, Korea), penicillin-streptomycin (Sigma, U.S.A.),
trypsin-EDTA solution(1x) (Welgene, Korea), trypan blue
(Sigma, U.S.A)), EZ-Cytox (Daeilab, Korea), dulbecco’s
phosphate buffered saline (D-PBS
hydrogen peroxide (H;0, : Sigma, U.S.A.), glutathione assay
U.S.A),
colorimetric assay kit (BioVision,

Welgene, Korea),

reductase
US.A),
peroxidase activity colorimetric assay kit (BioVision, U.S.A.),

kit  (Sigma, glutathione activity

glutathione

SOD assay kit (Cayman Chemical Company, U.S.A), catalase
activity colorimetric/fluorometric assay kit (BioVisioin,
US.A), ethanol (Merck Millipore, U.S.A.), ethyl ether
(Samchun chemicals, Korea), ethanol assay kit (Bioassay

Systems, U.S.A.), acetaldehyde assay kit (Bioassay Systems,
U.S.A.), alcohol dehydrogenase assay kit (Bioassay Systems,
US.A) 55 AMEsY.

Table 1. The Formulation Ratio of CP

Ingredients scientific name pg?gggg;go?g)
QI AL AH|Z| Phylianthus emblica 6
2% Azadirachta indica 5
@3zt Abelmoschus esculentus 4
G| Bt B Hibiscus 4
& Prunus mume 4
INERA, Hovenia dulcis Thunb. 4
4z Pueraria lobata Ohwi 4
4 Curcuma longa 4
Q0| Xt Schisandra chinensis Baillon 4
Z3t Pueraria lobata Ohwi 4
Qels Alnus japonica 4
ax Glycyrrhiza uralensis Fischer 4
S Zizyphus jujuba Miller var. inermis Rehder 4
4z Zingiber officinale Roscoe 4
ot Sorbus commixta 4
A Celosia argentea var. cristata 4
A Cinnamomum cassia Pres/ 4
g Eugenia caryophyllata Thunb. 4
PO Rehmannia glutinosa (Gaertner) Liboschitz 4
ex Steudel
e Piper longum 4
CH A Silybum marianum 4
5o 87
3. Al uj¢

HepG2 A= 10% FBS2t 1% penicillin-streptomycin© 2
T’J¥ DMEM HjR]E AMgstlon 37°C, 5% CO; =70] {AlE
£ Az "7 vigstin 2-3Y F7]2 A Higste] AdA
2 mastect

~

NzREE 54

96 well plateo]] HepG2 A|Z2 2x10* cells/well2 EZ5}o]
2417t St vl Sl ARZ 517 Ho NEE vjgdEos w
Alstg i, CPE 74zt 50, 100, 200, 400 pg/mlQ] == 2 X|2]5}o]f
CTFA] 24A12F 5t HigsQict. vlg & 10 mo] EZ-Cytox 883
A7tsto] A= "ig7]olA 307t ¥HAIFT ¥R § micro
plate readerg &oll 450 oA &FF=o] WstE FAst Oz
o] gt NxFESZ WEgaE et

5. Nl 4 superoxide dismutase (SOD) &4 &4

6 well plated] HepG2 AEZS 2x10° cells/well2 EZ3}o]
2417t SO WSSt W F Al2e wlgloz WAISHAL
CPE Z}zt 50, 100, 200 pg/me] =2 1 mM H,0.°t 34 A
25t ThA] 24413 SO Higstgict. A7t N2E HepG2 Al
= pBSZ 13] MMt T 1L HEPES buffer (pH 7.2,
containing 1 mM EGTA, 210 mM mannitol, and 70 mM
sucrose) 5 m)o]] Y2 S sonication W0z 38 ToF #Aslst

At #Astd A2 1500 gold 53 F¢t ¥ 2ste] &S
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Bg AAZ 3 F2 pellet sample buffer 200 104 go] o]
iRl HF & Mo ALttt 96 well plated] radical
detector2 200 W& EZ3H § A2 10 109} xanthine oxidase

=0t Ae0]A shakingdto] WrSA|7l &
450 mm Pgolx SFFEE FA5ITE. SOD &/d-2 superoxide
radical2 50% dismutation st=0] T Qg SODFL 1 unitoZ

sto] 24738 = (U/md)2 JepfAct.

6. AIX U catalase &4 &4
H,0, ¥ CPE 2]t HepG2 A& PBSZ 13] AAg H
assay buffer 150 105 22 ¥ sonication ¥Hoz A5} A
21 % 10000 golA 158 £¢ €Al Balstol Aojd S ©
wiAl M2k S Aldo]| AF25EC} 96 well plated] assay bufferg
T 35%E high control &2 =3lsto] Y
5HA 10 po® dojx9lct High control B4l stop solutiong
3.0 H 1 mM)& AS-983} high control 38 &
5 12 A du ARoA 307 3¢ ¥HZAJZIt} High control
Hy9 AQJst 2o stop solutionS 10 1A FolF 3 develop
mix (assay buffer 46 pd, oxired 2 pQ, HRP 2 pl/well)S 50 pd
A golzgleh. AeolA 108 §9 WeA7 ¥ 570 m wgolA
E45E =A519ct Catalase 842 1 nmol9 formaldehyde
2 MAsted =Qast catalase®] %L 1 nmol2 5] TP E

(nmol/m))E UERITE.

N
(@]
>

—

7. J]& U glutathione peroxidase (GPx) &4 &%

H;0, @ CPE A 2|3t HepG2 A|Z0] assay buffer 150 m0=
g9 35 gonication HHoz 38 =oF #A3H A1 & 10000 g,
4COIA 158 S9F A Belsto] ol ASOL T Ayt
o] Mo AL2s51Y¥ct 96 well plateo]] assay bufferE 40 A
B=xst 5 Alg 10 1109} reaction mix (Assay buffer 33 12, 40
mM NADPH solution 3 uf, GR solution 2 pl, GSH solution 2
w/well) 40 W# du A2ox 155 5t ¥HSAIZl F 340 mn
oAtoA &332 11X} &ASict. Cumene hydroperoxide
solutiong 10 w0 g2 & H20A 53 F ¥ Al § 340
m IPgolA FFEE 27 £ GPx9| &/d2 AOD 24}
EX-1xF 5R)0.& kit 49 NADPH standard ZAZgA o] ozt A
AHE] it

8. AJ]® U glutathione reductase (GR) &4 &4

H;0, @ CPE X|2]$t HepG2 A|Z0] assay buffer 150 m0&
4o 5 gonication ¥Hoz 38 =oF #A3}F A7 & 10000 g,
ColAl 1567 &< A4 #2lste] ol 52 IBA Pt
13lo] AM23t4Ich A& 100 weo] 3% H,0,5 5 e 22
oA 5% &< WA U5 catalased 5 w0 g A2
oF uk2 X|71t}. Assay buffer 30 102 96well plateo] &
Hr-298 20 109} reaction mix (GR assay buffer 40 1Q,
DTNB solution 2 10, NADPH-GNERATTM solution 2 pf,
GSSG solution 6 pd/well) 50 Wg ¥ 405 mn TIFoA FFe

> =
ro >
P2 o

o
a1
o ol

ok

£ 12 54 3 108 2o 22 S4st9ich GRY BHE AOD 3
(2R} 5A-1xl &A)2& kit 4°] TNB standard A=A w2}
Ait= it

9. = 4 glutathione (GSH) & &%

H,0, ¥ CPE #]2|gt HepG2 M|Zo] 5% 5-sulfosalicylic
acid (SSA)S 60 W4 '‘Fo]F 3 sonication WHoz 38 Zof
LA aA171 AI2S 10000 goflA] 108 Eot YAl Balst
o dojdl F5AS TUE Y & Lo A&ttt 96 well
plated] 459 10 et working mix solution 150 & ‘gojx
Act. A4 52 ¢ ¥HEAIZ1 & NADPH (0.16 mg/m)S 50
WA dolx = 412 mm mpoA 58 ZoF 18 7tAog sacs
S74sioth. GSH 528 BESA FYTUL J1E0R AN
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a7

71E 7HR9A &
o= dut AR (Altromin, Germany)?t 52 83| 345}
. =8 AFSA9 7L conventional systemO g 22+2°
4 Z 12A]7F2 200-300 Luxz Z9sti, 12Xt BE
Aottt 2 Ade dAdidy sEAdRD A9y
(59193 DJUARB2019-023)2 wol FE&2|&Xo] 975}
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96 well plateo] 2u] 3]A%t FFZ 100 1904 '3 reagent
A 100 WS Z7}5to] FLoA 3087t WFSAIZCE WS AT 3,
stop reagent B 100 p0E Z7}5t1l micro plate readerE %3j
580 m SpolA 57gstol e AN

13.

ue

28 YA UY BA

96 well plateo] AL 20 WA 2 wello] 21 1 wellof=
working reagent 80 mE, TtE wello:= blank working
reagent 80 102 ZF7}5t9] micro plate readerE E5j 565 mm
opgollA ERSHACE olF, 2ol 30%3t ¥HEAI &, A

gt ¥ micro plate readerg &3l 565 mm IJo|A FAdste] &
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ZF2 AAstEck Table 2. Antioxidant Effect of CP in HepG2 Cells
Group SOD Catalase GPx GR GSH
) ) (ug/me) (U/me) (nmol/me) (mU/mQ) (mU/me) (nmol/m@)
14. opIEYTS|E FF +4 Normal  947:0.12 10.83:0.33 147.34%846 6447268 92.13+2.80
96 well plateo] ¥HE 20 WA 2 wello] @1 1 wello= Control ~ 549+0.09 3.36+0.06 69.22+1.78 27.81+2.52 33.50%3.06
50 549+0.07 3331022 69.72+482 2727+6.60 33.53+1.27
i = a2 L i
working reagent 80 WE ©E wellfi blank working 100 555:0.55 379:021 7033:261 2931:7.84 3373071
reagent 80 WS Z7}sto] AL2o]|A 3087F ¥R A|ZTE ¥ESA|TI 200 6.35+0.89* 420+0.12* 73434170 3240+958* 39.54+0.94*
3., micro plate readerS £3| 565 mm TAOA] A 5to]
< A4tstdct. A 12
10
15. 3t 715 AAL g
_ . . 5 8
Halst ¥4 300 0= biochemistry auto analysero] F< :’;
st RIHAAL 9|tA  JlolEa}Ql (clinical and laboratory z °
standards institute, CLSI)E 7|&2& 7t 7|5 R|®EQAAQI AST é 4
(aspartate aminotransferase), ALT (alanine aminotransferase), . ,
ALP (alkaline phosphatase) 32 ®A3519ct
0
Normal Control
16. %7:"7_(12‘] Concentration (ug/m€)
Ald A= SPSS 21.08 0] 83519 meanztstandard error ® 15
of mean® 2 UEh]9lon], ANOVAES Atgsto] 15 v|wslR1
Tukey's HSD test2 £3] p<0.05, p<0.01 ¥ p<0.001 &&= o
A go4e AR 3,
£
= g
= J—q' ke *
& 3
1. HERES l
o
HepG2 AM=Zox AN=ZRBEESE AT 2y, UzdZ 0
Normal Control 200
100.00+£0.32% 2 JERIS o, 50, 100, 200, 400 pg/md =T oA
77 100.2240.41%,  100.31+0.86%,  100.92+1.31%, Concentration (4g/nt)
79.53+0.92%2 UERITHFig. 1). © 180
_. 150
120 - 2
E 120
5 100 - g- 90
= 5
S 80 % 60
5 5
£ 60 - 30
Z
2 40 0
E Normal Control 200
20
Concentration (ug/mé)
0 u
Control ) 80
Concentration (pg/mg)
Fig. 1. Cell viability of CP in HepG2 cells. Cell viability were calculated E 60
as percentage relative to the control. The result were presented by the 2
mean t S.D from three independent experiments. = 20 *
2
2. A U gatet a3t & 2
A= 0 st aste 4% Ad, CP AR SOD,
Catalase, GR¥} GSHO|A] djx4of H|3] 200 pg/md =Eof|A & 0
Normal Control 200

o7 A+ (+ : p<0.05) F7HS YERIoU, GPxolA& 2Z&
Eo|A Fodo] LERR] eiktHTable 2)(Fig. 2).

ofr

Concentration (ug/mg)
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® 100 R | o EQHSE AP EAF Hut, CP RFo#2 3
_ Azt SAIZE ZofA] RO Hls] F94 QU= (xx : p<0.01
ES 80 * : p<0.001) ZFA7F UebdcHTable 5)(Fig. 5).

E
= 6
5 Table 4. Effect of Alcohol Dehydrogenase Level in Hangover Rat
-FE 40 Model
3 Unit : U/L
T 2 .
,_: Group Time 1 hour 3 hour 5 hour
) Normal 19.2+7.1 10.0+9.2 172+3.7
Normal Control Control 253+12.7 39.5+£10.1 4594117
CP 79.04£7.1%** 105.0+11.6%** 67.1+£11.3*

Concentration (ug/mg)

Fig. 2. Effect of CP on antioxidant enzyme activity and content in
HepG2 cells. The result were presented by the mean + S.D from three
independent experiments (Significance of results, * : p<0.05 compare to
control).

3. 23 ¥
2o U 232 FFL BAY Zik CP EolFe BE AT
oA Az 2ol Blah S04 Sl (s++ © p<0.001) ZA7} Upehgtch

(Table 3)(Fig. 3).

Table 3. Effect of Alcohol Level in Hangover Rat Model

Unit : mg/dL
G Time 1 hour 3 hour 5 hour
roup
Normal 20.1+£3.2 14117 12.5+2.8
Control 1524457 122.9+4.0 89.4+35
CP 100.0+10.2%** 78.4+15.9%** 28.0+17.3%*
mNormal 7 Control = AMLA
180
160
2 0
S 10
£
5 100
3 8
I
]
2w
20
0

Time (hour)

Fig. 3. Effect of alcohol level in hangover rat model. The results were
expressed as mean * S.D.(Significance of results, *** : p<0.001 compared
to control).

E L%
A Y g3is graras AFE 24 A, CP Fo#2
J : p<0,05, TT
p<0.001) 717} UepdcHTable 4)(Fig. 4).

5. opjE LTSS 3
232 oA
Fete Aoz 2 ot

g
s

mNormal #Control B AMLA

DC\WHSP
8 83 8 8 B &

Alcohol dehydrogenase level (U/L)
~
S

=

Time (hour)

Fig. 4. Effect of alcohol dehydrogenase level in hangover rat model.
The results were expressed as mean + S.D.(Significance of results, * :
p<0.05, *** : p<0.001 compared to control).

Table 5. Effect of Acetaldehyde Level in Hangover Rat Model

Unit : mg/dL
Time
Group 1 hour 3 hour 5 hour
Normal 10.8+1.6 9.7+29 11.8£3.0
Control 34.0+3.7 37.7+4.0 48.8+5.6
CP 47.0+4.5 28.0+0.9** 25.8+1.1*%**

mNormal 7Control £ AMLA

60

Acetaldehyde level (mg/dL)

Time (hour)
Fig. 5. Effect of acetaldehyde level in hangover rat model. The results
were expressed as mean + S.D.(Significance of results, ** : p<0.01, *** :
p<0.001 compared to control).

¢33Za CPE Wistol HH Al Uehd & A 7]
Brtstz] Ystel 7k 24e] Bt AEZ o]

&9 Hgts FActuxt @S

Ajstet Bt gﬂ} CP EolZ2 AST9 ALPO|A fjxZo] u

_O}m.lﬂolr
AU T

ol
)
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Qg gl (s+ : p<0.0L, *xx © p<0.001) AT} LEhgort,
ALTOIHE =ol7} Uephx] gSkcHTable 6)(Fig. 6).

Table 6. Effect of Biochemistry Analysis in Hangover Rat Model
Unit @ 1U/L
Group AST ALT ALP
Normal 188.4+354 67.5+13.7 164.3+24.5
Control 541.04£53.7 66.1£12.0 516.0+44.9
CP 399.4+69.9%* 66.0+11.3 361.4+13.6%**

(A) 700
600 -
500 - -
400 -

300 -

AST level (1U/L)

200 -

100 -

0

Normal Control AMLA

ALT level (1U/L) =

=

[ N w = wu (2] ~ (-] (Y-

(=] (=] o o o o (=] (=] (=)
.

o

Normal Control AMLA

(© 600 -

500 -

300 -

ALP level (1U/L)

200

100 -

Normal Control AMLA

Fig. 6. Effect of biochemistry analysis in hangover rat model. The
results were expressed as mean * S.D.(Significance of results, ** : p<0.01,
*** 1 p<0.001 compared to negative control).

SR
H QAL in vitrooA] QdAAH|Ee YUY FEH5EE

Z3hste B3 Xure Q17te] ZHN|E9l HepG2 A=Zo #ajst
H,0,5 A2isto] {88 A5 AE A0 st Pkt a4

-[olt

2y U gl Al G AYslTh g0 I 7
24 52 590 Sojste] ATt Fuo] e ¥F YA, FIL
244 ¥ OPNELHSE FFe Bt

AU <3 A= alcohol dehydrogenase (ADH),
microsomal ethanol oxidation system (MEOS) ¥ catalase &
9] a40] oJsto| ALY o]F0] 2§ tjAl= free radicals A
qgoem Pus} A2LE G UAPSY. Fagd ot
No PAsk Aot APUMSR opje} pupEel Ash
BHAA ¢R2Y 49 BUoRtn a8 o e
L 9si CYP2EL #A=29] ata} apAojA whgs)
(reactive oxygen species, ROS)at gHatat 714
24 7t &x10] =9 Qolog =@ uty c}®. Free

ok P
o J

n:?,

oo o Y o
e
K
[

. P
Fr e
oX.
N?- > Mo
e
pA

yeE ALY & Y AL
£ ulgsto] A U AL RETArEe] A 5HE oRIA]
7 9lsl 13 wolrlMoE BaA Ashio] /HE BQatT Qe
o superoxide dismutase (SOD), catalase ¥ glutathione
peroxidase (GPx) 58 s} SODE= AIA] U 955t AgAat
A5 ietea R ALEARR AEH20,- + 2H+— Hy0,+0y)
A711, BAE H,0,= GPxl} catalaseo] 9lsfo] B Bxjo} Ata
2xp2 MY AEeT AEY o2 HuolN =

gsto] xAlo| WAltE olxsto] AAE WEste oz FalA
A, w2 2 G0 CPE stAsAL 40l Aelolo
TENIO| F4tet a4 BHEE 5743 2, Fig. 2004 HojR

o] CPE NF 2 H,0.0 9ol Fad FAkst a4 %_Vé %
st FIMNZACEH AStAE A tfdt Fitet Gats AUA
o A 4 Yoict.

A32L2 AUYo]A alcohol dehydrogenase (ADH)of <2]sf
acetaldehyde”’} =0, o] C}A] ALDHO| 93] ofy|EAto = At
Sl COS b SO2 WHECHY. N 2L RS
ADH, ALDHO] &40 3432 F+ oj2] a1l 93| QQ% a
oz oA Q¥ AdFL2o] EAL oI L A}H| W ola}l 7H9

o er=a

A g0l F= giAEE M ABPEE= oHNELH 3=

ooz &

gt Aoz PR Yok LAY Hx A o ELT]
Sb s S42ERA L2 He Wl 0 k1 54
of FE LN WYY FUA BAolofY, 23S Wt
¥a Az AY 3o £5° A9 o A 47 YL U
2 Qof. 2 A7 An A9 ) 232, oMHEIYSE sEb
gxol ulstel VPN Hch WA Uehgn, ADH &t o
xZ0) vlsto] APPoA Bt $7 Uehgch obEASIE &
FL EHT A%, AT 1A FoN AR ws) w4 U
S, ok CP Folx| 9 o 3 Tl Y Bl
SRLAA 2] vls) 222 cwsu 32 28 aq=ud
C

ol
—_
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ozH £3a40l 983V 28H 4 e Aoz wart
7t Axo] &4Ed mt tNz2RE 549
aminotransferase(AST), alanine aminotransterase(ALT)9] &
Ao] z7tEg] 7oA @% o2 ¥rEECr} alkaline phosphatase
(ALP)= 3+ 2¥ 4 ANZ, #, 2%, AT 5 o2 7l 2=
e fde 9o of fbol WA Bl U 1 oy
% YT 4 Y AE2 Leld Uk W AST, ALT ¥
ALP—J AR Y& FAE0 7 Z43t ;Y o)
mAr] A2 40] Y98L dJulactY. B Aol 2
2ol i A TANe U 58S @
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