SolHRISISIXI K 203 65

L= e S o
RYES oS FSH F&
O SEH* - /ey’ -
sojujsh Sl Toist Yeistmal - sh)

Korean J. Oriental Physiology & Pathology 20(6):1604~1611, 2006

Efay JlsrnEA A
55 - 225
BT, 1 ARETA, 2: WS

Development of Health Assistances for Anti Stress used with Ostreae Concha

Yong Tae Lee®, Byung Tae Choi', Yung Hyun Choi,

Kyung Hwa Kang

Department of Physiology - Research Institute of Oriental Medicine,
1. Department of Anatomy, 2. Department of Biochemistry, College of Oriental Medicine, Dong-Eui University

Ostreae concha is natural products of sea that haves good function for anti-stregs. WE observed the effect of
Otreae concha, Yukkwooltang and yukwool-tang add Ostreae concha for catecholamine, GOT, GPT, LDH and TG after
immobilization stress, Ostreae concha depressed the stress response. In immunohistochemical analysis, The area of
white pulp of the spleen decreased in the control groups as compared with control ones. At same time, more severe
histological changes of spleen such as the decreased diameter of periarterial lymphoid sheath and splenic node were
demonstrated in the rats challenged with emotional stress. But these changes were slightly recovered in rats pretreated

with Sample 1, Sample il and Sample III.

Immunohistochemical analysis showed that the expression of the

inflammation-related protein tended to increase. But a decline of these expression, especially TNF-a by pretreated with
Sample |, were observed in the red pulp of spleen of the experimental rats. These results suggest that osireae concha
may act as a therapeutic agent for stress disease through a regulation of stress-related hormones.
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g olgIst A e ZV)E QA Xl AEYHAE
SEsIAL, ZEE AEMAE FUSIH 719 87, HdE A
Aeke SH e [k olE vot 7] A MEIE olch
ol 728 S ZASTIL S

olgIst 2ol AFSSE IR Agko] SSHOE, 58
B <9z, <EAKIE> B <9sllE> Bofl £EE0]
I, He THe Z2X CEAT BEsEK BRARSlE 85
o] Yo < YEZ>A $EE AU <TZ97> Aol 4

7} 3%0] Z7tE Aotk

olo] APHOR AEwA Kol WHE TISIEL, BUEA
s~ el ohlel, ZEA AEHA ¥IZ0] Tk B waEe T
S£AEYATPDE 370 Roisly, BH, S8Y 171 82

B 7l EEE 747 AT Fodt & E@F catecholamine®ld,
Aspartate aminotransferase(AST; GOT), Alanine aminotransferase
(ALT; GPT), Lactate Dehydrogenase (LDH) €4, Triglyceride
(TC) B, Bl&0l nlA= Helza sy Ba ¥ 9d5uE o
o] thigt W XA SIEHE HelE A ETE

=
1. Mg
1) S
A3 AZE 130 g W9 Sprague DawlyA A

H o

o

SIS EEAE], 3128 TUSI THAIS (I uigiAL
UEER, HURAAIE, S BS S50 G54 4
HA BHEE: 20:2 C, S5 40~60 %, ek 12 A7
light/dark cycle) 3lolA] 2 F HE F AESIATH

il

;

2 Aol AIRS ehilE AlBojAl Pl ddst Ae
AIgBIG o, S8 XY (REEE o A" HEd w
g} ZABIGCH, 1 9 AehHEF} 22 Table 13} HTt

Table 1. Prescription of yukwool-tang, yukwool-tang add ostreae concha

BED £ ¥ F 5 £
IZEONS CYPER! RHIZOMA 75
SE ATRACTYLODIS RHIZOMA 6.0
&= LIGUSTICI RHIZOMA 60
) CITRI BETICULATAE PERICARPIUM 40
42 ZINGIBERIS RHIZOMA 30
gHsHRI) PINELLIAE RHIZOMA 20
4= PORIA 28
N GARDENAE FRUCTUS 28
Afet AMOMI FRUCTUS 20
gx GLYCYRRHIZAE RADIX 20
24 OSTREAE CONCHA 40
HES 2.1

3) 717 @ Aley
2 Agds M8k 8247](COBAS MIRA, Roche,
Germany), Gamma Counter(1470-Wizard Gamma Counter,

Willac, Finland), 94E8g8]7] (IEC Centra-8R centrifuge

SAEHAY NVEREA Y

international EQUIPMENT COMPANY Extraction apparatus 3
unitx500 ml, USA), ZI¢HsZE7](Rotarapor REII BUCHI
Switzerland) 5 AME3ISTH

2. g
1) g9 =4

471 Agdl 10 F Ege Al
round flaskojA] 2 A]17} 30 & 71
2 500 ccHA Y B&HTI JF HE6IL
SHA tIA] ALEBIRTE

2) P& AEFA B W HH Bof Y

g 8 miZlg 1 L& 5l ok ARG %2 Y
(Normal), V}RE THE F&2AK5x20%5 cm)ol] ol 1°E 241
H(LF Al ~thSd 28 9A)) 7d IF FEATIEA s
T Roigh A Z(Sample), 7UTF FEATIHAL HEAESE 2
T 2ojd thaF(Contro) 2 S AU 19 13 2411
Aloll AlgH 1 o 2839 3 1 5RE #F ASl 8lE1
ml/kg)lod ATEATIHNOH, T&E 12417 S EAAIA
o} A F& AET g FASIITE sample F2 EdT
(ostreae concha, Sample ), FSET(yukwool-tang, Sample 1I),
SEEHRE TH(yukwool-tang add ostreae concha , Sample III)
o= UFIr
SEERREE

7479 A SEE 7RI ether THAI F AF XIS
o BHg AFFPom HAEF 7] (IEC Centra-8R centrifuge
international EQUIPMENT COMPANY Extraction apparatus 3
unitx500 ml, USA)Z 2014 g& 25 27+ AU EDISI] 83 2
glst &, 1 g8e dEd AZsiirt
4) 2FEA

(1) 38 & Catecholamine T2 &8

&A Z Catecholamine I ZHE REEA7]Y]
1470-Wizard gamma CounterZ

3 olEEAE (Double
Antibody Method)& Ed1A] £& 3=t sample L& standard
Z9] Catecholamine0| A O F Anti-Catecholaminestt Z§5171
9] [125dabeled  Catecholaminest AMZE  AEEied)
1125-labeled Catecholamine 3} Anti-Catecholamined} Z gt 2
Qo 21 A 7Y Z2E6IA EHol bound form i free formo] &
H5] B2lEo] bound form?t S35 Bk
(2) @3 & Aspartate aminotransferase(AST; GOT) &% &8
YH & ASTEEE A 241717] (COBAS MIRA, Roche,
Germany)E Reitman-FrankelH & &30 ghdsh= HZ40 &
BT 5531L EEEH YA E 2 SHOE stgAA &
Yot AFMOE HE] A B9 ASTE ZHIIN
(3) €4 % Alanine aminotransferase (ALT; GPT) %‘-@E =5
HE & ALTESE S A= 2447171 (COBAS MIRA, Roche,
Germany)Z Reitman-Frankel# & E35}0] ehlish= a9 &
L ZF51L ZEEH YoM T 2 HHOE BSAA &
Ao A OE e HA 9 ALTE S86IA

il

35l &/ 1700 ccE
&3}l rotary evaporator

, o] Hofl whk

-{)-ll

O}L r:i =4

O_\L
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o1t - AEel - ASE - BES)

(4) €3 % Lactate Dehydrogenase (LDH) 4% &4
8% £ LDH 282 AHE 2437)7] (COBAS MIRA, Roche,
Germany)E LDH7} Ziibg 418}, m1sRl4beg M5k, 254
91 NADE NADHZ SFHA, 340nmol49] EEE7} E71
sh=tll o] 8% Hal&EE £33k Al Yslod LDHY] &
SRE ToHL FEEH JME 22 BHOZ 9HSAIA 2
Het HHHOE B AA 59 LDH 558 &FoIirh
(5) €8 & Triglyceride (TG) & &3
8E & Triglyceride £ 2 A5 2417]7] (COBAS MIRA,
" Roche, Germany)& ] Glycerol &A% (GPO with Glycerol
blank}E Eslo] HISES ©HEE HEHOE FFsl BEFEE

Foll AoM L Z2 GHOE vISAIA Zhdt dEH2E FE

fl

BA BY Triglycerides =& ZHFINACE
5) EAA W RAHEZ Y BE

HIZFS EZ)5)0d 4% paraformaldehyded] 4°C 124]7} 18
sl 6 m TS ARG, EAWSE BRE sk
hematoxylin-eosin & periodic acid Schiff's (PAS)@A & 4A]5}
2T}, Bl WA S HHE ASe SURANnE
(periaterial lymphatic sheath, PALS)®} H]Z&4~E(splenic node,
SN)E T3l ¢ip]AslolA micrometerE H2 AAE 55

SI%A

il

6) BAEA B BE
HAZRA e #HEE Q6] 10 mM sodium citrate buffer

(pH 6.0)0141 95C B5EIF AEIBIMI, ©l& 3% methanolic
hydrogen peroxide of] 3027} 4204 A2]3IAT) PBSE A&
Sl % goat normal serum (Vector Lab.,, PK-6101)22 4120l
3087} AE161% €, tumor necrosis factor (TNF)-q, interleukin
(IL)-1B, cyclooxygenase (COX)-1, COX-2, nuclear factor (NF)-x
Bp65, inhibitory (I)-kBa 84| (Santa Cruz Biotechnology Inc)&
200:12 3451 4T &40l 16417 S¢F HISAIZITE PBSE Al
#3511l biotinylated anti-rabbit IgG (Vector Lab., PK-6101)E 4
204 308 B9 g8 Al3em PBSE AA & ABC kit
(Vector Lab.,, PK-6101)ol 4d20)4 6027 ¥RSAIZICE DAB
substrate kit (Vector Lab., SK-4100)2 4 204 527} R3]
o A7) 48 Wy & YA} FAUK 10% BSA/PBSE A8}
I BYT HELE GMt A HATLE HJTE
7) BA B4

S5e BIAEEQAT LERIRIOR), BFA09 29
43 & Student's T-testZ 01851 HAFSIAL paro] 0.05 Bk
W 7S ASE ARSI

2 3

1. €3] % Epinephrine &2kl D)= P&

- @& & Epinephrine®] 1252 NormaloflA] 209.80+7.70(pg/
m¢)01$18m, Control2 686.33+17.92(pg/ me) = Normaloll B]5icd
2018Kp<0.001) Z712 HH.Om Sample o)A 311.89+29.10
(pg/mt)= Controlol] BISIH FETHpP<0.001) AALE LIERARAL

Sample IIofA1= 480.71+36.62(pg/md)Z Controld]] HIGlA F<)
BHp<0.001) ZAZ LERNRI R Sample MMo|A = 1834942213
(pg/mt)Z Controlol] ¥[5le] FATHpP<0.001) LAE VIERIATE
(Table 2).

Table 2. Effect of ostreae concha, yukwool-tang, yukwool-tang add
ostreae concha on the Serum Epinephrine Level after Immobilization
Stress in Rats (M+S.E))

Group No Epinephrine(pg/ m)
Normat 6 209.80£7.70
Control 6 686.33£17.92""
Sample | 6 311.80£29,10"*
Sample I 6 480.71436.60
Sampl i 5 18349+22 13

M+SE. : Mean * Standard Eror. # : Significantly different from Normal group(###
p{0.001), * ; Significantly different from Control group(™ p¢0001). Normal = No treated
group. Control : Administration of Normal Saline. Sample | @ Administration of ostreae
concha. Sample 1l @ Administration of yukwooltang. Sample il : Administration of
yukwool-tang add ostreae concha

2. ¥% & Norepineprine 3ol B|X]&= gk

@& & Norepineprine®] $12+2 Normalol|A] 1534.11+156.32
(pg/m)O1RA LM, ControlS 3177.96+89.72(pg/ml)E Normalo]
HIgld  Fo8Hp<0.001) £712 HACH Sample Io)AE
1217.78+73.92(pg/mf) & Controlol B]&td 39 5Hp<0.001) ZA
£ UERHJL Sample Mol 193242+153.24(pg/m)Z
Controlo]] BBl SY8Hp<0.001) ZHAZE VERAQ O Sample
N0l A= 1383.80+69.83(pg/ml)E  Controlo] HISKH FYSH
(p<0.001) ZAE UERARICKTable 3).

Table 3. Effect of ostreae concha, yukwool-tang, yukwool-tang add
ostreae concha on the Serum Norepineprine Level after
Immobilization Stress in Rats (M+S.E.)

Group No Norepinephrine(pg/ ml)
Normal 6 1534.11£156.32
Control 6 3177.96£80.72°%*
Sample | 6 1217.78+ 73,80
Sample I 6 1932424153 24
Sample I 6 1383.80+69.83

# @ Significantly different from Normal group (### p<0001). * ; Significantly different
from Control group (™ p<0.001). Abbreviations fisted in Table 2.
3. €3 & Dopamine ol PlAl= &

& & Dopamine®] §H2F2 Normaloll A 114.12+13.23(pg/
)01} M, ControlS 207.92+32.80(pg/ mf) 2 Normalol] 0I5}
FOoHp<0.05) &71E HICH Sample Io)A]= 60.59£15.13
(pg/m) = Controlol HIGI] FLJTHp<0.005) B LIERAALL
Sample IoflA}&= 367.63:81.50(pg/me)E Controlo] HIGl] Z71
SRV 7S LIEHWAL 25U Cer Sample IoA{=
39.841+16.83(pg/ml)E Controlo] BBl FSHp<0.001) ZAE
UERARICHTable 4).

. @3 & Aspartate aminotransferase(AST; GOT) gl&to] wlA]

@A % Aspartate aminotransferase®] £HE2 Normalol A
107.17+215(U/Ho| %1 S, Control= 112.50+2.58(U/) &
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Normalol 8151 FOI8Hp<0.05) £718 H O Sample IofA]
= 115.50£2.83(U/1) & Controldl]l 118l £715193 0L FAH2
LIERAA] Q29O Sample Mol A& 120.67+2.68(U/1)Z Control
of nlsled FABKHP<0.05) EIIE SR 2 Sample oA =
114.17+2.87(U/1) £ Controloll H]3ld 71517 2L FAH 2 L)
ERIR] S24EH(Table 5).

Table 4. Effect of ostreae concha, yukwool-tang, yukwool-tang add
ostreae concha on the Serum Dopamine Level after Immobilization
Stress in Rats (M+S.E.)

2

EYlaY 7ISEEA 7t

Sl FAABHp<0.001) B/IE EAFCH  Sample IolAlE=
52.70+1.55(mg/dl)E Controlo]l B3l FBHp<0.001) HAE

VIERARL T Sample Mol 41 50.03+3.82(mg/dl)E Controld]] H]
5l §9EHP<0.001) ZAE VERIRCH Sample HojAlE
47.93£2.98(mg/dl)E Controlol]l HIEId FoHp<0.001) ZA4E
VERAATHTable 7).

Table 7. Effect of ostreae concha, yukwool-tang, yukwool-tang add
ostreae concha on the Serum Triglyceride Level after Immobilization
Stress in Rats (M*S.E.)

Group No Dopamine(pg/ ml) Group No Triglyceride(mg/dl)
Normal 6 114.12+13.23 Normal 6 5042+1.06
Control 6 207.92£32.80° Control 6 8283+398*"
Sample | 6 60.59+15.13* Sample | 6 52.70+155™
Sample Il 6 36763£81.50 Sample It 6 50,0338
Sample If 6 39.84+16.83™ Sample I 6 4793+2.98™

# = Significantly different from Normal group (# p<0.06). * + Significantly different from
Control group ™ p<0.005, ™ p0.001). Abbreviations listed in Table 2.

Table 5. Effect of ostreae concha, yukwool-tang, yukwool-tang add
ostreae concha on the Serum GOT Level after Immobilization Stress
in Rats (M+S.E)

Group No GOTU/
Normal 6 103.17+215
Control 6 11250253
Sample | 6 11550283
Sample 1| 6 12067+2.68*
Sample Il 3 114.17+287

# © Significantly different from Normal group (# p<0.05). * + Significantly different from
Control group (* p<0.05). Abbreviations listed in Table 2.

rr

A & Alanine aminotransferase (ALT; GPT) g&ko] u]X]
SRS Normalol A
32.50£0.89(U/1)0]R S, ControlS 48.67+1.94(U/1)& Normal
of Hlgkd KABHP<C.001) Z71E BHOM Sample IojA}E
27.17+0.54(U/)Z Controlofl B]3ld $JoKp<0.001) AAE L}

ERHRLL Sample MofA)E 36.33£0.88(U/1)Z Controlo] B]}

88X % Alanine aminotransferase?]

FYTHp<0.001) ZAAE  VERARCH  Sample IHoAE
33.50£0.34(U/)Z Controlo] U5l 398K p<0.001) ZAE L)

ERAACKTable 6).

Table 6. Effect of ostreae concha, yukwool-tang, yukwool-tang add
ostreae concha on the Serum GPT Level after Immobilization Stress
in Rats (M+S.E.)

Group No GPT (U/)

Normal 6 32.50+0.89
Control 6 48674104
Sample | 6 2717054
Sample I 8 36.33£088™
Sample |l 6 33.50£0.34

#  Significantly different from Normal group (### p<0.001). * : Significantly different
from Control group (** p<0.001). Abbreviations listed in Table 2.
6. 84 & Triglyceride (TG) &2l TR Yok

dFH & Triglycerided ¢HF2 NormaloA] 50.42+1.06
(mg/dl)o]R 2™, Control2 82.83+3.98(mg/dl)Z Normalo] H]

# + Significantly different from Normal group (### p¢0.001). * ; Significantly different
from Control group (™ p<0.001). Abbreviations listed in Table 2.

7. @3 & Lactate Dehydrogenase (LDH) g2kl m|X]l= &gk

g% & Lactate Dehydrogenase® €2 NormalofA]
829.50+32.87(U/D)O1R A,  Control2  999.50+38.60(U/)Z

Normalol B]8l 7o) 8Hp<0.05) E71E HAP 2O Sample Iof]A]
L 883.00+56.92(U/)E Controlol| H1El ZHA5H oL |94

S UERIA 29tom Sample IOIAE 730.50:61.55(U/)2
Controlol] 8|5} F8Kp<0.005) ZAE 515 Sn Sample I

oAl

nas

726.50+39.88(U/1)Z Controlo]l HIEl 2918Hp<0.001)
BieiTHTable 8).

Table 8. Effect of ostreae concha, yukwool-tang, yukwool-tang add
ostreae concha on the Serum LDH Level after Immobilization Stress
in Rats (M+S.E.)

Group No LDH (U/)
Normal 6 82950+32.87
Control 6 999.50+38,60*
Sample | 6 883.00£56.92
Sample Il 6 730.50+61.55*
Sample I 6 726.50+33 88

# = Significantly different from Normal group (# p<0.05). * + Significantly different from
Control group (* p<0.005, ™™ p0.001). Abbreviations listed in Table 2.

8. H1&9 =2Ye

O_lgl:

(1% B )
= 2
Z o
O

el vigel ZHBY 44 Hols Nommalol H|3)
ControlojAfi= & 8 WSRO BT IS

Lol A pdollx] Y S0 BlEo] PAS o HI8E Hole
MZ7F e BERHACE S 5 SMEAJTIEL B E A

Z1A0] Normal, Control, Sample I,
Sample II, Sample 117} 2} 47.442.3 m, 37.6+1.9 (m, 38.0£1.0 m,
39.0£1.4 m, 38.6+1.7 molm H|ZAE AAL 242+14 m,
18.6+1.2 ym, 19.4+0.6 pm, 18.8+0.9 m, 20.6:0.5 mO|SAT} Control
9 SHFIAntESt HIAALE AHLS Normald] HIGH S
A8 B3 OL) Sample I, Sample II, Sample [HoflA] thx=72o]

i R =4
T S7HI 20 dAeH Hels iich
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Wiean diameter (um)

NOR CO SAM | SAM!I SAM III

Fig. 1. Comparisons of means of periaterial lymphatic sheath (PALS)
AND splenic node (SN) diameter. The restraint stress induced a decreased
mean diameter of PALS and NS compared with normal. * P<0.05 when compared with
normal. All bars indicate means=SE of 5 rats. Abbreviations listed in Table 2.

9. BIBY MARANA 47

Table 9. Immunoreactive reaction of inflammation-related proteins in
the spleen of restraint rat

Stain Regions Normal Control  Sample | Sample Il Sample Il

RP £+ +++ ++ -+t 4
PAS PALS - - - - -
SN - - - - -
RP * ++ + ++ +
TNK-a  PALS - - - - -
SN - - - - -
RP + +H+-+++ + At ++ ++
IL-18 PALS £ +-4+ +-++ ++ +
SN * * + + *
RP -4+ +-++ R +-4+
COX-1 PALS - - - - -
SN - - - - -
RP + ++ + + +
COX-2  PALS - - - - -
SN - - - - -
RP ++ ++ ++ ++ ++
xBa PALS  ++ ++ + + +-+ ++
SN +++ ++ ++ ++ ++
RP + ++ + + +
NF-xBpB5  PALS - - - - -
SN - - N N -

0-+++ Indicate the relative intensity of the reaction : +++, intense; + -+, moderate;
+, weak: 0, abscent, Abbreviations: RP, red pulp: PALS, periaterial lymphatic sheath; SN,
splenic node: TNF, fumor necrosis factor IL, interleukin: COX, cyclooxygenases: |,
inhibitory: NF, nuclear factor. Other abbreviations listed in Table 2.

Fig. 2 and 3. TNF-a (Fig. 2) and IL-18 (Fig. 3) immunoreaction of
the spleen in the normal (A), restraint stressed control (B) and sample
1 group (C). Numerous cells with intensive immuncreaction of both TNF-a and -1
B (arrows) were mainly observed in the red plup of the spleen of restrained rats, but
fewer cells were detected in yukwool-tang with ostreae concha-treated rat. bar=200 .

Control HIZQ] H oA PASHY HISAZ0] &7l HE
o AE5HHE o st HARIEE £71813ck COX-1 & I-
kBoE ALt BE WELIS0] SV en 3] 1189 HY
ghgo] 71a SREict o
e %o 319 E i ohA 2 WeRtso] 24515 9 TNK-aol]
A= Sample Tio] Bl8 Sample 12 AR S W o 24514
L} Control® IL-18+= EYWFTIZoNA £718ht Sample 1
4 Sample Ilof Qo] Z4ld 2™ FkBas Controloll 4] Zast

I-
L+ Sample I3} Sample IIAZ|OIE HEE B FA 2.

2
=
o
)

ample I, Sample II, Sample

i

al

e 22 BEE <AUsEXRE>d $2F o <Bx
BE>M " RS THEoHL BE 719 'e BHEA ok &
€ TESH E(R)S AAsL Uit dolglg REEA St
B, 715, A T 7, st SEksiEA] oW Mol gt
A 54, 8% ol U=, BE S8 XL Hol Jon,
<SEZ>0IA VISR gk T FEol AMESHA"L 5] 4l
el Mo 2EM FAH ~EH Aol G50] g0l LEdl 3§

i

fli

S2E2 grf 0179 <QaidE>ola] 99 A=) 11Z
= AlASIL T, wlel, A=Y, AR ZEE 76l BE 858
AEok] 215l lgle MY, <HANE>Y S8H0] AX
o HUCE deR 2L o= 718, B8 EUE 98 g8, A8
2420 Ngg Sk BILE AREE AoH, <89 Ez>o
FEE AU <1397> Kol 47 3%0] £ Holp

& QALY oFF, 7loh, A, Hief] BE 59 Y38iA QAL

BAE A= 2 B2 B WEH Q010F thEgn™, ojuf 4
e WY daa 22 EolHQl g7 Lol A= Blofs}
= BIEOIEYA7I#rE EMSHA, AR 9 Bl ET38H
A WA S e T dHSH SRS e ARedEA-2AE
AQ e FA 7197 Ut olE st A grofrigo] do
L= A& general adaptation syndrome¢|2}t1l 3HH, AIYIE
7, AE} ¥ 9272 FREn,

AEHAE histamine, corticosterone & catecholamined} Z*
2 A BEE g FTKIA HE7IsE YAske AR
LA on, E] AR AEHAE phagocytosis® M &
< sl dHgioht dlolgisd] ogt Ay Fakgo] AAA
He, GAIZY BAE SXHE ASR gyt

A vkeg 719 HEE melksle] 7], 7,
28 UERIEE olg AE# A dyolghil
o
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28 FUSKL ol Lokt 109) B4 821E Walsld 11
sug ZAVRL SH
shal AEE

- = 33-35) =
20 HEA YO FEAEBAS o8NS, 9] &

So] oMY E Aol 7YZE oFloll 12A17M F4E1T, 2
, 29 I8li S8 7 EHE 44 FT Bl &, AE
Pl HHe9 FQ QIAR] catecholamined} A& thalel TEF

GOT, GPT, TG & LDH g}&o] Hals Al Q)

&A & epinephrine®] g1 NormalollA] 209.80+7.70(pg/
mf)01 S, Control2 686.33+17.92(pg/ml)E Normalol] H] 5l
F95Hp<0.001) E71= HS3 20 Sample I, Sample 1T 2 Sample
oA Z+Zh 311.89+29.10(pg/ me), 480.71+36.62(pg/ ml), 183.49+
22.13(pg/me) = Conirolof] H]Et FEEHp<0.001) ZAE LIERH
1em Sample 7} 718 237t £2 AL E UERITHTable 2).

8& & norepineprine®] g}2+2 NormalollA] 1534.11+156.32
(pg/m)012 21, ControlS 3177.96+89.72(pg/me)E Normaloi]
H1g5lod FYBHp<0.001) £718 HY2m Sample I, Sample II,
Sample IHolA 242 1217.78473.92(pg/mt), 1932.42:153.24(pg/
ng), 1383.80£69.83(pg/ml) =2 Controlol] H|51] £2]8Hp<0.001)
ZAE VBRI O Sample I0] 713 8371 £2 ACE LIE}L
S Table 3).

g3 & dopamine®] S NormalolA] 114.12+13.23(pg/
m)01$1 2™, Control2 207.92+32.80(pg/ml) & Normalol] B3}
FTHPp<0.05) E7H8 H O™ Sample I, Sample oA} Z+2}
60.59+15.13(pg/mf), 39.84+16.83(pg/ml)E Controlol| W5l S
93Kp<0.005, p<0.001) ZAE VEIN O1 Sample HI7} 7}HaH
Tt £ RLE VERITHTable 4).

olgY ZuolA 2EFA HESY FQ OAZE e
norepineprine, dopamine gHFQ] H3lo] 2EiQ HEo] 8%
Sample I3} Sample oA 2 37} Lehd RO Z Hol HEd
7t SLEHA Gio] RES ASE 4451 SEHS FE
epinephrine®] EHzF Pslo] ZFEdle] EXTNALE A=E51H, EE
T RARE 2371 2E o 4 Yk

ohE AaiAle sl 43BH €8 5 GOT gl
NormalollA4]  107.17+2.15(U/1)0]3A S, Control2 112.50+2.58
(U/DE Normalol] Hlgld ROISHp<0.05) E715 HIOH
Sample IIoflA] 120.67+2.68(U/)E Controlol H|ld S5}
(p<0.05) Z7IE 3IickTable 5).

g3 & GPT g2F2 Normalol4] 32.50£0.89(U/1)01Q S,
ControlZ 48.67+1.94(U/NE Normale H|5H SO BH(p<0.001)
E7H8 2891 Sample I, Sample II, Sample Ilof4] z+z}
2717:0.54(U/1), 36.33+0.88(U/1), 33.50£0.34(U/)E Controlo]
Hlslo} SO)Hp<0.001) Z4AE LIERAOD Sample I0] 712

I E2 ASE UERJTHTable 6).
dH £ TG g2 NormalolAl 50.42+1.06(mg/d)0]A .

1, Control2 82.83+3.98(mg/d)E Normaloll H|gle] FI&h
(p<0.001) &£712 B3 Sm Sample I, Sample II, Sample III6]A]
7}7} 52.70+155(mg/dl), 50.03+3.82(mg/dl), 47.93+2.98(mg/dl)
Z Controlo] B[Sl FOSHP<0.001) HAE UERAASH,
Sample 7} 7} §371 £2 ACE UERATHTable 7).

5% 2 LDH 822 NormaloA] 82950£32.87(U/1)0|SA
1, Control2 999.50+38.60(U/) Normaloll n]3ld F9
(p<0.05) &7IE HISm Sample I, Sample IMoA] Z}
730.50+61.55(U/1), 726.50+39.88(U/1)Z Controlol] HIglH 7]
(p<0.005, p<0.001) Z4AE VERHR SR Sample II7} 71&+
7} 22 HOF LiehdrHTable 8).

T& AEY 2ol AT Bl TS Halol] the g
HH HlZu @7E4EAN Y279 4 Zao g8 Bl&
719 ZAsi™, SNFEA-Y T RolA] AYTTY T4 BB
o] THE M E57} BIFSIIEE. B AEE Aol 6 B1AY
TEEI A Z7} 24T, @EUe e T4E0l £l
HAZE  lipopolysaccharide, tumor necrosis factor (TNF)-q,
interleukin  (IL)-13} Z{ AWIEFIQ], HXO, (hydrogen
peroxide), &b/ A4 4 (hyperoxia/hypoxia) B o8] 3&lQ
¥ ofE S0 BUIS OB W YR AF0) Aol BEEL.

2 @79 ZToIA Controld] SWFIQIs}Ee} W4T
A2 Normalol Hlal SAEH ZAE HIOL}L Sample ],
Sample II, Sample IIoJA] thzol Thd E718190k HEor
Control H|&Q] HMLF oA P tSA 2] B9 HE
ol YEBY pIZol UiS BANISE £7)5150m COX1 ¥
LBoE FOIS BE WAuS0l £7151%00) 23] 1189 1
gutgo] 71 SA131 St Sample I, Sample I, Sample I &
gZlolAlE Normald} FARSE 2HSE€ 2290 B3] TNF-axs
Sample 12 MIFE W XS

ol 2HE E ul X thAlolAlQ #Hele Heio H8
0] gh2% Sample I3} Sample MMoJA] FZ 7 g7} UERS A
2F Hol Fe{rt FAE A0 §50] JASE &+ AT
o A3 A0l dgg B o Bl S2%o] S8 A
(Sample IIollA] SAEH AL A ALhAY] 2Ho] L4514 LIE}
ST Ol BEHE 0183 11275 HRA Y wed EQ3 Bt
A EEE)Y Hd0 dide 588 g4 ASTE, 2 79
=3x8 2EEY oler &% U E3 B 2y R oldEnt

o % %ok fo

LA R

>
@
of
(T

ot

o

o

] =2
D RS 0|83 S8 SAEUAY TSR fue
Qslol WY B SRR WE) WA, HAE AEH A
S a0l THAEHANYOR, 7U7 of7iol] 124]7M
T4, BH, SSY I8 1 RS 7} FHE 77 AT 5o
g2, ~AEHA 4S9 £ Q1AI) catecholamined} A&} thA}
o} P GOT, GPT, TG % LDH 30 H3lE Lmugich.
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AEHA UR20] F£Q X EE M= norepineprine, dopamine
9] o] e &gl gHE Sample 13 Sample IHofA]
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ASE MR SEES FE epinephrined] $H ¥slof &}
St EEUAE AS5I, ZEE fARE a3 ge & ¢
UKCE 1 A& AjoliAel Mgl el gEo] gfd
Sample 137} Sample [ollA] F2 T G371 LEht AOE Ho}
g7t GAE A G50 Jee ¢ 4 ULk

Bl oigt We)ZA e 4AE B Normalo] i)
Controloll A= &aZef Hls] W4 B2yt 01811,
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ZIBINTt. G53E vl d BleE B Normalo] B3] Control
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A3 Sample I, Sample I, Sample I &
245 TNK-a9] HHE-2 £35] Sample I

r
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