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Abstract

To investigate the protective effect of omija(Schizandra chinensis Baillon) tea extracts against the aluminum toxicity,
Sprague-Dawley rats(100+£10 g) were divided into 6 groups consisting of a control group, a 3% Schizandra chinensis Baillon
tea plus extract group, a 1,000 and 2,000 ppm aluminum group, and a 1,000 and 2,000 ppm aluminum plus 3% Schizandra
chinensis Baillon tea plus extract group. The rats administered aluminum were given 1,000 and 2,000 ppm of Al (SO4)3
dissolved in distilled water. The aluminum content in tissues from rats administered aluminum was lower than in the tissues
of rats of administered aluminum plus 3% Schizandra chinensis Baillon tea in the water extract. Aspartate aminotransferase
(AST) and alanine aminotransferase(ALT) levels were increased in the aluminum group and lower in the group receiving
a 3% extract of Schizandra chinensis Baillon tea. Lactate dehydrogenase(LDHase) was lower in the group receiving a 3%
extract of Schizandra chinensis Baillon tea plus aluminum than in the aluminum group. Cholinesterase(ChEase) was higher
in the 3% Schizandra chinensis Baillon tea-aluminum group than in the aluminum group. Plasma levels of renin were
increased in the aluminum group, compared to the group receiving 3% Schizandra chinensis Baillon tea plus aluminum.
Plasma levels of aldosterone were increased in the aluminum group compared with the 3% Schizandra chinensis Baillon
tea plus aluminum group. These results suggest that the group receiving Schizandra chinensis Baillon tea in water extract
had a lowered level of aluminum accumulation, and it is believed that the Schizandra chinensis Baillon tea plus water had
some protective effects against aluminum toxicity when administered in rats, but the mechanism of these effects remains
obscure.
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Al AR SHT SH502A 79 Az, 2R 71242
4 AL SEAR AHGEE § FES SEE st AL
HEolA AEHe2 25T Qe SRl 40 gt
771 BE QeHEl-Maraghy -5 2001). @A) dFolE =/
gt A+ 5 7P 28U ok =94 X|vl(Alzheimer's
disease) 1|, oF&] 1 lo] gHAs] WA UA| ANt 7}
A 5 T 7= Holl ¢FrlEol $A57] diwelzta gk
(Candy 5 1986).

E4 Ago] F7hae] ek wxx o) sy Ferol
F7karthe ARAo] ofe] A7 AnolA waA ShohAksar
& Stoppe 1996; Armstrong 5 1999; Neill 5 1996; Salib &
Hillier 1996; Jeffery 5 1996). 3+#, o140 th3t =& A=
U w3 5 ARolE A4 5 eT o dxsjolnyT
dFulEe WA gt o]Hd= UtkDeloncle 5 1999
Landsberg 5 1992).

wehy FASAES GRS A5 A% ke Bz
(Magnoliaceae) 2&E91 < U|RK(Schizandra chinensis Baillon)
£ 53 oA 2, W 45 A8 W AT S 2go) 9]
£ A0 FeAYE AR o A Nomum 5 1994)
=3} A|(Nishiyama 1996) @ HY =3 Z8(Long & Xie
1979) 5 ThaFer AR 7)Aol BuEem, A, gl
So] oj92) BT Fu2 Uepiith Se) oulx 23
N O] F-2 A2 anthocyanin®] 7|Q1stH, 2, & 59 7FHAIE
of A9 H2 ME Fofst(Lee & Lee 1990), HYejst3]
2o A= 7t S ZHH(Kim & Jang 1994), 33 ZF-8(Shoe
1987), FAA G5l vlX= F3HOck 1995) 5ol Uk
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2. MESE MR
4 2351 3 F+= Sprague-DawleyAl(male, 100+10 g)
2 U¥l cageo]l 8ut 4] Yol Ayt YPARMFDHE 17D
B ARA 2ARE 2382T, F&E 50~60%)° A-ZA171
S Y3 H O Z stainless steel cageo]] 102 do] z+ £ 8
o4 67]x- o= Table 13} Zro] fLEstTh &, At
= w5 2, 3% 2R 22 o2, ER s =
£ 2% 1,000 ppm, 2,000 ppm TFEF AL, 3% 20|A}F FE
Hofl 1,000 ppm, 2,000 ppm EF0lE HEPFIFLE e
o 65 T ARSSERTh

Aluminum(ALSOy); F5-2 44 AEoA A5

L S 596
LH9E 7hsdol UL He S5 v 8 v IE

Table 1. Classfication of experimental groups

Experimental Aluminum in Schizandra chinensis
groups drinking water Baillon water extracts

CON" - -

sB? - +

LAL” 1,000 ppm —

HAL? 2,000 ppm

SB-LAL” 1,000 ppm +

SB-HAL" 2,000 ppm +

b CON(Control diet): deionzed water, without heavy metals.

% SB: Schizandra chinensis Baillon water extracts.

? LAL: Al-1,000 ppm added, non-Schizandra chinensis Baillon water
extracts group.

Y HAL: Al-2,000 ppm added, non-Schizandra chinensis Baillon water
extracts group.

% SB-LAl: Al-1,000 ppm plus 3% Schizandra chinensis Baillon
water extracts group.

9 SB-HAI: Al-2,000 ppm plus 3% Schizandra chinensis Baillon
water extracts group.
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¢l 02 ppmE 422 1,000 ppm, 2,000 ppme] AF0]E<
FH5HA sFtH(Han & Shin 2005). A 77 F<F H A
F7)= RAZE Ao 2 2L, FRAE 159 &
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AAT & BAE 53 g
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2351}y of 382 ICPS(inductively coupled plasma spectro-
photometer, Liberty 110-Varian)S A}&-5}o] Table 298] XA S
= =39

5. 8839 &4 Mz =X

Asparatate amino transaminase(AST) & alanine amino trans-
aminase(ALT) Reitman-Frankle®j(Reitman & Frankle 1957,
Ginsberg 1970)]] 7]1%3%t @A transamiase =48 Kit A|2F
(82, obiRlehe Algsle] 2GR AST @ ALTE]
A4 d9= 84 ml g Karmen unit® 2 519G th(Karmen %

Table 2. The operating condition of ICPS

Classification Condition
Plasma 15.0 m/min
Auxilary 1.50 ¢ /min
Pump speed 25.0 rpm
Carrier gas flow 75 psi
Nebulizer 250 kpa
Intergration time 3 sec
Cooling water flow 2 kgF/cnt

[e]

ok
T

lot

3

4]

il
of

5+51%)

[e3

1955).

Lactate dehydrogenase(LDH) &4 =7 (Wroblewski & Ladue
1955; Amador 5 1963)-2 Lactate dehydrogenase =48 Kit A]
OKYE, Mizuho, Medy, SR-1110)2 ©]83}4] spectrophoto-
meter(Model Gilford STASAR-3)Z 570 moj|A] TFE=E =4
33 Tl Wro. Unit(Wro. U=0.4821 TU/ )2 3}$ith Cho-
linesterase =742 cholinesterase =7J-8 A]2KRoche, switzwer-
land)& ©]&3}o EA]7]7](Cobas Integra 800, Roche switz-
land)2 &#35}%th

6. & Renin ¥ Aldosterone ==

A renin SAAEE 25 0] R tiFFe] renin 7] E-&
AHg-3to] AAE angiotensin [ & &£431= vy o2 Auks)
FTHCho 5 1987). Angiotensin [ 2] A+ Goodfriend 5
(1964)2] HFHof w2} angiotensin 1 (5-Ile, 9-His)S E7]9]
A albumino] FEAIA S| Freund's adjuvant@} 2H4] o]
657t 1514 oj2] glo] FAelst. 2573 E A Fstol
1 titerE SFsFH o R 56 ColA 3087 B/ 3}st
o] 245t Titer7} AAH angiotensin [ AL ALE-
of Hsteg A 3|Asto] 2 HYipo] —70To X
35} Renin 7182 Cho & Malvin(1979)2] Hh#of| wha} gt
S renin BHE S-S 93 angiotensin [ o S4L2
Sealey & Laragh(1973)9] HP'H-& ¥ g WH(Cho 5 1989; Cho
& Kim 1982)0]] w}kch HE G 4 L angiotensinase2] 2A|A| 2
+= EDTA, phenylmethyl sulfonyl-fluoride 2 8-hydroxyquinone-2

ARSI Angiotensin T €] radiommunoassay+= boivine serum
albuming X33t Tris-acetate buffer(pH 7.4, 0.IM)E A3}
= Rkl W wit) 4T st A 18~30A17F W] &
charcoal suspension(activated norit a charcoal, 6.0 g; dextran T
70, 0.625 g; phenylmercuric acetate 34 mg; Tris-acetate buffer
(pH 7.4, 0.1IM)Z 1 ¢ A 3} bound form¥} free formS £
23} 2. 1 gamma counter(Autogamma 5500, Packard, Downers
Grovn, IL, US.A)E A3} I radioactivityS &4 514 th
G} aldosterone 5=+ aldosterone solid-phase RIA kit(diagnostic
products corporation, Los Angles, CA., US.A)E Alg3te] &
Qe

7. SHXzZ
2E Ay A= SPSS(Statistical Package for Social Sci-

ences. Inc, Chicago IL, USA) software package 3= 13}(ver-
sion 11.5)2 ©]-83t] AT B EFHAE ALSHA
1, dLux] BAME A (one way analysis of variance)S 3+ &
p<0.05 5=0)| A Duncan's multiple range test2 324 H74
SFAT.
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o F& 2098 g0 2 YRFIE FTE Zo|S Hol7] U}

o 3 27 =g gEe 4FujE dEg2el BlEty

Qu)zp 2EAT} GFulE HEPFoTo| TR U £

AE YA gtk 285 AF%HS 4R vls 453

2ol Hlste] ARnE enjzt FEH HiFgoLo] St

st o FoE Aol Itk Al F7HFolA x2S

68.97 g, LU} &N TEFOITE 6734 g0 &t H]

sto] MThE ztolE HolA] ¢ S’}E} T3 77t =2 gt

A0 dEFo]LL 63.87~64.00 g, 2U|A} & HA} o

2] HTFAEL 60.70~62.02 gO 2 271} Qu)z}

Table 3. Feed intake, water intake body weight gain and
feed efficiency ratio(FER)

;) Feed intake Water intake Body weight gain

ooz} FE%0] GTo)E Fojof 9

Group FER
(g/a day)  (ml/a day) (g/ 6 week)

CON 19274543 21374327  68.97+3.45”* 1.18+0.08"
SB 20.98+327 21434421  67.34+7.29"  1.10+0.02°
L-Al 19494327 18214340  64.00+7.18°  1.05+0.06"
H-Al  19.53+324 18.95+330  63.87+8.97"  1.05+0.04"
SB-LAl 21.1543.32 19.48+634  62.02+5.38"  0.97+0.02°
SB-HAI 21.02+4.23 19.1543.65  60.70+4.45"  0.99+0.03

D See legends Table 1. % Values are mean+S.D.(n=8).
% Values with different alphabet within the column different of
p<0.05 by Duncan's multiple range test.

g9 dFrlE FHE VA= ¥ 31

2o ool vleto] YeulEat 2ul Wekdolzol
oJsi ZHAFAT. o] BES 2T LulR HEF
ofol| H|ste] GFnlEd en|2} Wekgodwto] oA A
3}k Berlyne S(1972)% 31F o) 1~2%2] AlL(SOs):E £
T AT A8AFPFOE AFo] AR, Lee 5(1992)
= 1~2%9] ALSO.):9] §92 F=7F Ees Aol A4
3 AFo] FASHATT Buste] B A7 ABsh AR
AEE B AFolE polyphenol 4 tannin A& 52 kit
&) catechino] Bol gHHElo] 3lo] o] HROZRE A 7t
% 23479 29 AA 0 ERARAS Gt dodu 3
THChung & Roh 2000). wehA 2m|2te} 42 u)E HIao
o] o2 ATl Blsty foFoz AFo| FaH AL
onlArl ARolES FHstel WAL 2AAA uA o
At A2 WR AL E AtREH

o Sl 259 Hoj (ol HE TolE Mol Pgke
o Zh7e] SRS Yed A2l Folio] Hlste] Y2ulE
3} ou) 20 WEFolRe) Puke AAHo R st

7} 27 29| o=ulk koA RILL 037~2.19 ng
/100 g, S.H|A} 2ZH FEFOZL 039~2.45 ng/100 gO.&
qz2ats UrhE o2 HolX) ekt 27 FEE 9
3 d2o)E HEFTLLS 0.61~7.87 ng/100 go &, &=
B3 o)zt 229 WIFHLL 0.79~5.06 mg/l00 g
SRS 9d Ry GEFATo] Hst YRk}
Qn)x} 259 WEFolgo] Fastart B3, Az
N BES gelst d2ulE Folwol 72 A vt &
e Fpsisted ol ¢fnisel 413 23 715
oFSlE FhAerhn B 4 QL ATl olito] gl Alg
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Table 4. Effects of Schizandra chinensis Baillon water extracts on aluminum concentration in aluminum poisoned rats

(Unit: mg/100 g)

Tissue/Group" CON SB HAI SB-LAI SB-HAI
Liver 1.010.15>™ 0.89+0.03° 1.67+0.24° 2.7540.75" 0.98+0.01° 1.75+0.12°
Heart 0.37+0.01° 0.39+0.02° 0.6120.13" 1.45+0.16" 0.87+0.07" 0.9440.03°
Kidney 0.68+0.11° 0.52+0.13° 1.63+0.14° 1.78£0.15° 0.79+0.22° 0.98+0.05°
Lung 0.84+0.02° 1.07+0.03™ 243+0.25° 3.1941.02° 1.400.95° 1.43+0.12°
Stomach 1.8120.19° 1.09+0.14° 6.1120.71° 7.87+0.29" 5.06+0.66™ 4.59+0.51°
Small intestine 1.3820.07° 1.3520.02 3.20+0.24 4.60+0.21° 2.49+0.17° 3.8440.43%
Large intestine 2.19+0.05° 2.45+0.12% 439+0.21% 5.29+0.18" 2.68+0.17% 3.2240.24°
Spleen 1.3240.19° 1.47%0.10° 4.2040.15 4.51£0.11° 3.5540.19° 328+0.16°

D See the legends Table 1. ? Values means+S.D.(n=8).

? Values with different alphabet within the column different of p<0.05 by Duncan's multiple range test.
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= X 31(Sedman S 1984; Krischbaum & Werth 5 1989)2}
= fAbsHAT

At o2 Aol FaHol SHEU A8 HE, A5 7
2, HY 58 e Y F5 Sl Uehe, §3] 7oyt
Ao SHE7] i, dF 548 352 8ud B2 5=
M= AxA 1} gkgste] Aol AA35] =4 28-S et
W AESHE w7|7F o] det F=o| HH 47t E7F
53t StH(Choi 5 2002; Chung 5 1999).

53] Beryne 5(1972)2 ¢FulEs Aol Hof A
ATR o R Rk A3 ot £} A8 HE, S50 =Y

Sesiehn masien

L u|R}o]| EZ3HE HE 3HGHE-S phenolic hydroxyl 7] & 7}
A7) ool Tl W slek Ad) BA-ET} AgoRs 4ol
o], FHitsl At Fo BB 7I T Ho A BEof &
A% 202 Ui JrkKim S 2002). wreby] AAHO =
FnulE BEFolTol] sl Lulat 22T FRulE
BEFY Fae 2uRtf| EAstes EHE 4=l
AolE B4 oled FAL Fyele] A A71ZA &

S0y S g7 AR AR

ha}

3. &% Renin ! Aldosterone S

dFojEH eujat F2HS Fo4F AF 9 renin % aldo-
sterone g+ Table 52} ZrT} Renin 5= o)A T]2-0] 266.26
ngAlnl/hr, 0|7} 220 FZE 19123 ngAlml/hr, ZHzF
FEE Gt 4R BEFoTS 352.17~445.42 ngAl/
ml/hr, AFu]ETE QuR}p Szl WEFOITL 259.09~292.35
ngAl/mt/hr& 2 SFu|E dEgoie] H|sty ZF AgTol
fol7 o7 7FAsHH ) Aldosterone FE= ) ZF0] 373.70
pg/ml, U} &0 FoJFL 364.18 pyml O 2 27 He S
g3 dRulE dEFo7S 655.16~659.82 pgml, EES
Rt GFulE) QnjR} 25N HF oS 525.18~546.62
pymlE GFu|lE dEFojtol HIste Z+ Aol 79F
© 2 Zasigich eu|te ofejahg-2 FAEA o SR
A7 9] A& 245, AFEHA TS 245t A &8

sfofe] 2u) 27 g, o) Bl 57 28, A3 FRA
7= A8 5o] ctal skchTang & Eisenbrand 1992, Huang
1993).

A7) 7152 =Y Wi A A, ARE7] B
3 o el 7] etz AgelAe] Ao 2HL sodium
v AdegFo] ol e-E|m, o] AREA kg, A8F o5t
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Table 5. Effects of Schizandra chinensis Baillon water
extracts on the plasma renin and aldosterone hormone in
aluminum-treated rats

Renin activity Aldosterone hormone

Groupl) . .

(Unit: ngAl/m{/hr) (Unit: pg/ml)
CON 266.26+27.357 373.70+38.15°
SB 191.23+22.37° 364.18+29.17°
LAl 352.17+14.89° 655.16+30.76"
HAl 445.42425.13" 659.82+24.90°
SB-LAI 259.09421.30° 546.62425.11°
SB-HAI 292.35422.66° 525.184+29.87°

D See the regends Table 1. ? Values are meantS.D.(n=).
? Values with different alphabet within the column different of
p<0.05 by Duncan's multiple range test.

I 32X prostaglandins 5of 2Jsle] A EH T Aol A
wipe] o} Aoge] Wake Bt e o7 =
A, = 2HAH Y AT 2 LA oA EB] == renind 7h
o A} RA] &= angiotensinogen< angiotensin® 2 A S}A| 71
th. @A renin FE7F O H AA7)5 0] AstE L £A419
oA &H]== aldosterone> Mkl 2-g3to] B W
Nat FEE ¥£0]|3L TAl K+ =5 RFE= 282 5}
B 9 ARY SRS helA §AAYIE s2EoR
Aohagel W%, oo} ¥E QAN B HE renino)
HAZG] o8] B == angiotensin®] P& Werhal 7
THBrenner & Rector 1981). &8, A= 224 JYA] 1 &=
AL =37 Yot WSS 23 MT(metallothionein) & $H4g
gleto] F=3A7I=H Fa&0] AWl &2 F¢ =2
7 9D A% 2Z 04 MTY] /o] 34 F7HE o= 7
549 53 F549 248 WE0] I 545 934
7|H P2 A A AFRZ o2 FFE5S st S5
< AR vjdE F=rthal th(Rhee & Hung 1989).

wetx] GFulE dEFoe] Bsty eu|z} &Nt
dFuE HEETY F8 Fae Y7 gdH e s
oA Q= 7155 R A Fe 24 2u|Rte] FF-E polyphe-
nol7| tanin AJE-0] metallothionein®] A& Z A &4F o]}
E84 ABES FATH AW EFrlw 5 AAIS
3 AE7|FE AL EN AT AW dRuE F
g AN Ao AR EY oo tigt S 71 He &
o g2 A7t dasit

—_—

=2 4

4. X = ALT, AST &N B3}
A 59 ALT, AST 242 A4 AdHlolx= a4 24
o] Yo}t MA, 7k 25, EF Y xF o] ¥H A w
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Table 6. Effects of Schizandra chinensis Baillon tea water
exreact on the serum ALT and AST activities in Aluminum

treated rats (Unit: King-Amstrong)
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Table 7. Effects of water exreact Schizandra chinensis
Baillon on the serum LDH and ChEase activities in aluminum
treated rats

Group" ALT AST
CON 58.71+ 3.987 249.82424.29°
SB 62.20+ 834 258.00:£16.05°
LAl 87.83+17.29™ 439.00+24.31°
HAI 96.40+19.21° 455.26+29.60°
SB-LAI 77.80:13.21° 363.80+17.98°
SB-HAI 81.20+13.21% 375.90+39.10°

D See legends Table 1. ? Values are mean£S.D.(n=8).
? Values with different alphabet within the column different of

p<0.05 by Duncan's multiple range test.

AAY &2
Rz, 4974, A, =
£9| WAooy HAE REFeet. wEbA FAE
= @3 9 54 B4o] Hout Aryo] 1y
A o a3l Eo] A Eo] EAete E4v) thefoz d
Zof| 0]%53}7] wiizol| AST9} ALT7} 715 K Bergmeyer 1995).
dFulE Fojo] WE enjat 259 Foi7F ALTS AST &
Aol o= o] YL WA EAE 2AE A3 Table 6
I gtk ALTE tfZo| 5871904 v|ste] eujz} &l
Fo7L 622002 7 2718 B EE g o
B DEFOITEL 87.83~96.40, TRU|ET} Q0|2 FE
FHgolo] 77.80~812022 AFulf THEFol o] ulate]
A& ASTE 42 58 22t &7 9539
T2 439.00~455.26 19| H|ate] Qu|R} FEHT} FRuE
WG o L 363.80~375.900.F LFuly BEFoILo 1]
sto] fojHoz ghastgch

2 A¥2Y &F0E 902 S7Hd ASTELALTY| 5=
£ 20A &9 G2 549 o] Fad A2 2]
2k FEdo] 7k &40 &) adrt vk ¢ Bil(Zhu
S 1999)9}F AR Lzt FE o] dFulme] gk ZHA|
o] £48 ol Ar ot Ao E AlRHch
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5. &3 = LDH, ChEase
LDH &4 F7h= A%, 7h A%e
Hg, HEY SO & 5 v B
% 1992), Table 73} o] YFulE FojTo
sto] QuR} 2z FlZL 1312412 7+
Al Zpol= Stk

5l 20| dEFo T 3,150.83~3,479.43
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Group” . LDH C.hEase
(Unit: Wro. U) (Unit: TU/ 0)
CON 1,620.28+146.727°® 436.28+30.73"
SB 1,312.41+ 97.49° 447.34+39.17°
LAl 3,150.83+230.92° 361.33+62.79°
HAI 3,479.43+228 47" 387.15+66.80°
SB-LAI 2,638.43+134.06° 422.15+37.52°
SB-HAI 2,233.43+122.37° 416.18+43.21%

D See legends Table 1. 2 Values are meantS.D.(n=8).
* Values with different alphabet within the same column different

of a=0.05 by Duncan's multiple range test.

e mlste] dFulEat enjx} 25N HIFo{To] 2,23343~
26384302 ARl Folzo] Hstel felHoR Fhas
%t} ChEase T ko] Hlsto] 2n|z} &0 o7t
S7IsHAE, &R ulE GEFeiTo] 361.33~387.15¢1H] H]
sto] dRulEa enjr} &9 YigolFo] 416.18~422.152
7oy 793t AJol= §lith ChEase: acetylcholine
TS 228t YA H acetylcholine2 A A 2= A
& Agshe Aoz A,
wehA dFojEo] H2A o S ABAHRT HAAS
& © A choline acetyl transferase(CAT)L} acetyl choline esterase
(AchE)9] &/4=7} radrhar stk
orz ol o] Hujge] A9 cholineX 715<] Fol7t )
O CATS] A =7} AA 1A A 3}5 n(Marquis & Black
1984; Bowen 1983), A1 35 EoA €FrlES FAYE o
ZANA AAHG7T IAYE FZRE(neurofibrillary tangle)
o] ¥¥(Candy 5 1986)HTHaL qtrt & AFoA izt
SulR 2Z o] Hte] Tul Folwe] ChEase HE7}
e AS A2 o] WAL YSE HoiFT
l=t 2u|#} §o2 4% ChEase 325 o= A= 5
7HAZ A& 2m A9 ployphenolA] A&l oet dFu]E
g3t BTE B 5 9lo] W% ol Qe A2 A=



34 2 o

o o

_,_,
oE

=
L

i

L 902 Aol Kol ggom, 42 FEg 2

vl GE gl vstel Lol FEoat BRolE
| 37k

AFFE EFrE dsgoldol vlst] dFuled 2u|zt
F29 FPFoTel STt ey HHE Aol (Sl
As S7HgANA 2L} enat F2H Fojwo] H|sto]
FES elg AlEd euld) FeFizol Folo
gasigon, Aolage 2 oojx gz
fol arolEa} 2nla Wakgelwol sk
t o] dFnlg oA dza 2n|zt &
WO Aol molx) ghgron A2t Fx
ulE gojol vlste] FEnlE enz; =
FToIRY BFe AAMCD Fosyn,
A 24 A s=E G dFrlE FoTol o
Ao uatel folHoR Sl ol Ayl
o] A 24759 o3t ZHA2ta B 4 ok
Renin 2 aldosterone 28 =l 4Zn|E dEFoL
of vjste] Z} Aol FoFoem Hastich ALTSF AST
L ool eujd 239 Wagel Rl vt dRulk
SEgeTel $o4o2 S7lelst LDHE SEE gele
SolE gEFolzo vslel 7 gzl folHom e
Stgith. ChEase 5%+ 2T Qu|R} FE2Ho] FojFo
Hste] Rl TEFolo] SoHo R FAs
wEba] 2 AFoA eujz} FEAo] gdRujE Foi= ¢l
3l Z+ A7) Z2A13} AST, ALT, LDHase, ChEase 484 =,
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