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The Role of Protein Kinase C in Acute Lung Injury Induced by Endotoxin

Yong Hoon Kim, M.D., Seung Hyug Moon, M.D., Hyeon Tae Kim, M.D.,
Sin Young Kee, M.D., Jae Hak Ju, M.D., Tae Eung Park, M.D., Keon IL Im, M.D,,
Seung Whan Cheong, M.D., Choon Sik Park, M.D., Byung Won Jin, M.D.

Soonchunhyang University Hospital, Internal Medicine, Chonan, Korea

Background : The signal pathways and their precise roles for acute respiratory distress syndrome caused by
endotoxin (ETX) has not been established. Since there has been several in vitro experiments suggesting that
activation of protein kinase C (PKC) pathway may be responsible for endotoxin-induced inflammatory reac-
tion, we performed in vivo experiments in the rats with the hypothesis that PKC-inhibition can effectively pre-
vent endotoxin-induced acute lung injury.
Methods : We studied the role of PKC in ETX-induced ALI using PKC inhibitor (staurosporine, STP) in the
rat. Specific pathogen free male Sprague-Dawley weighted from 165 to 270g were used for the study.
Animals were divided into the normal control (NC)—, wvehicle control (VC)—, ETX—, PMA
(phorbolmyristateacetate) —, STP+PMA -, and STP+ETX—group. PMA (50mg/kg) or ETX (7Tmg/kg)
was instilled through polyethylen catheter after aseptic tracheostomy with and without STP (0.2mg/kg)—pre-
treatment. STP was injected via tail vein 30min before intratracheal injection (IT) of PMA or ETX.
Bronchoalveolar lavage (BAL) was done 3— or 6—hrs after IT of PMA or ETX respectively, to measure pro-
tein concentration, total and differential cell counts.
Results : The results were as follows.
The protein concentrations in BALF in the PMA- and ETX-group were very higher than that of VC-group (p
<0.001). When animals were pretreated with STP, the %reduction of the protein concentration in BALF was
64.8 + 8.5 and 30.4 * 2.5% in the STP+PMA — and STP+ETX —group, respectively (p = 0.028).

There was no difference in the total cell counts between the PMA-and VC-group (p = 0.26). However the
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ETX-group showed markedly increased total cell counts as compared to the VC- (p = 0.003) and PMA-
group (p = 0.0027), respectively. The total cell counts in BALF were not changed after pretreatment with
STP compared to the PMA- (p = 0.22) and ETX-group (p = 0.46).

The percentage of PMN, but not alveclar macrophage, was significantly elevated in the PMA-, and ETX-
group. Especially in the ETX-group, the percentage of PMN was 17 times higher than that of PMA (p < 0.
001). The differential cell counts was not different between the PMA and STP+PMA. On the contrary the
STP+ETX—group showed decreased.percentage of PMN (p = 0.016). There was no significant relationship
between the protein concentration and the total or differential cell counts in each group.

Conclusion : Pretreatment with PKC-inhibitor (staurosporine) partially but significantly inhibited ETX-in-

duced ALL
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BAZEESETe M e Ao #Ag ge
Aol B3l WA AFFEL 50% o)l &
8] 1gRle] IFSATel % AL AMES oS
FOO. g o HESe] e UES
o] A€ 2l £oh A (lipopolysaccharide) o] <]
& 2AEct dEF5ES AUz grudds 7o
8 FASESAETEY 4 ¢ HeElado] B4
e A 2gER AR S5 FEAET T
o] #ohe Wsae] AXy dzdeRd s} &4
2o AEL ofy A G} gxoigE e 12}
HzA e yrugddy duds) g8 84y
sted BaRle] T2 g EAsls WSS ¢
£AH¢ CD14¢] 2= ojdf CD14ol] AT A2
o] ME ¥ #8447} CD149} sl AEiae]
MzAgo] Aztg. oldsAZLS tyrosine 4ts)
& Fsl FGINRA-2%  (TNF-e), in-
terleukin-1 (IL-1), interleukin-6 (IL-6), inter-
leukin-8 (IL-8)%2] 924 cytokineg QTR
FE 2H8lEE 3= oz B ¢9A Ju. 2
b Aol dFEaE By glEugEe oyt 9y
FolA CD148 E3}o] tyrosine phosphoproteingl
mitogen-activated protein kinase (MAPkinase)

o] PAL EE calciumol v]E3A PKCE 84
SFAFIZI=G. aedx BE TE Hudelsid
BlEcgde gxpel gaMEd e 80kDe Al
¥ gY¥ 584 2259 CD14 2 protein tyrosine
kinase (PTK)¢l 3¢ HA2& FM= PKCE
BAAH g8l TNF-e} IL-188 288}
o] o] 32 PKC JAAel 2]3te] ghejaiA] apdgrH?.
a3y CDI4-BEE8Au  herbimycin AZE
PTK-AAI % elzcidddeld TNF-a #ujo}
TNF-a mRNA A& S84 Zxx7ies 7t
gl A Elxgde] 9§ TNF-e9 IL-18 &
v 9@ #4423 4e PTKe PKC 250 4% of&
B3 Qe Aoz AP, D g FEIS
o] g7l glExrigddo] PKCE 843 A &
AdEAe] 38 viAEQ TNF-a9b IL-1& 44
718 2FdME IL-199)3k ICAM-1 82 PKC
J eJ&xoh} TNF-ed] <3 . ICAM-1 3
PKCs} T3] UlS40] 9 Al E NS AZAA
= dele Adzdgas) AL3ngle 4stel =
A7)A0) B EH Ao M= thEA A8k o
£ A& ¢ F e, oy dA7xe 29E
2 AP ERNEEE dos 4 UHE
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phorbolester (PMA)E Fodlo] PKCe 8A4A|A
% wAHEge] HAshe A 1Y A@FEFo
FEAAEGAA oln] ERIHollon TFTo) o7t
B4 AxrlRE7E F3 rjdo g gEAUT. o
HuU 1559 PMAE dASosid 527 AP
gt = FgFet 2o} gle &g fdsin)?
&2 el ro A PMAZE IL-18 2 IL-8 mRNA&
BAEANNE Aog Bl e fEds 4%
Al cytokine® PMAZ} SA &S Suehs g
g g2 Ao ww AztE),

olde] FHuEdM HxEL UEA7 PTKE
B2 PKC Aladgs 84571 Algau 294
HEE stz PKC g5 &4dsle] Aoz Ul
SAE FARE S0 BRES st
ong PKCE vlg] a3t 58 WEAE 593}
W5aofofgt A o) AR JAE 5 9
Aolghz 7Fe & A&t WM E o] &3k A A
& Algsran.
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1. AlEAle}

phorbolmyristateacetate (PMA, 12-0-tetra-
decanoyl-phorbol-13-actate, 100mg, Sigma)$}
stauorosporine  (STP,Sigma)®  dimethylsul-

foxide (DMSO, Sigma)dll &34 —70°Cel B
A9 24¥=A endotoxin-free PBS (Sigma)
ol BMAA Al dAdelH DMSOe] H%
FEE 0.1%5 #X&Ytk.  lipopolysaccharide
(LPS, E.coli sero type 0111 : B4 ; Sigma) 94]
endotoxin-free PBSel| 4%z &afsie] A48}
o},

2. HHSE U dleM

HFol 165go4 270gAtole] §4 Sparague-

DawleyE& AM-31%c}. pentotalsodium (40mg/
kg) & BZE Fo, 383 viFE F 718280

Z18AN FEFA, FAFALE HAEIAT 718
AUl FEFAE 7184 HWE polyethylene 7HEE
& 7]%d] 498 £ endotoxin-free PBS (Sigma)
200ml o z4ztel oFE& B4 § 5~10810] 2A
ol A Fojatrt. ATl WA o] njEA
& B8 23-gauge vheE FY3Ich. @AME I
&3 (normal control ; NC-group), wi7§& o=
# (vehicle control ; VC-group), PMA &4 #l&
4 (PMA®), #lx0dd &2 d&dd (ETX
), staurosporine AHA-PMAT (STP+PMA
&), staurosporine HAA-ETX# (STP+ETX
)% 6ToR EHeta, FdiETdAe 7I#AY
2 oug ER FofeAga 1A HEAH
(bronchoalveolar lavage, BAL)S Aj##slgion,
/B2 ME endotoxin—free PBSZ 343
0.1% DMSO 200mlE, PMA @ ETXZAe 4
4 PMA (50mg/Kg)9t UlE4 (Tmg/Kg)
200miE #AZ 7i=W AR FAsifch. STP+
PMA# % STP+ETXZAE 713 & PMA
T WEAE F987] 30589 STP 0.2mg/Kg
& A5F Imle goz FFsgrh

3. 7IExHEA U B

BALE Alsi7]d wiAle] BHOTHE ddsie] &
Ae A, 4ue L Dl HE e
Ak, BALE EDTA 3mM$& &3}% PBS 49
£ mjg 37°C2 93 ohg 139 23mi/Kge] ¥o
2 three-way valve® %3] F9¢sla 25 63 4
Algted Dol AT, w3 FhAkc} 820
AHAe Azl AFAZIL FHE F=gA
massagedte] AJE9] 3|8 FIATLY. A E 238
AHAL 500xg2 1087 YaEelsid 459 3
mle SHASHE s —20°Col] Busla 3139
A EZE-E YojA] Adda) Eghete] FAES9 A
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EHELL AT VCRAME 71=WE 0.1%
DMSOE FY3gt § 347 € 641749 BALS &
Z} 3uigje] WAoA] HAlslgct. PMA 2 STP+
PMAZdAe PMAS 7#AFYUF 347
BALE AAlsigs ETX 2 STP+ETXZdAME
ETX9] 7]#A59] ¥ 6A17#A¢) BALS 2AJ3kA
o} Z1BAHEA AN  (bronchalveolar lavage
fluid, BALF)¢] @ Ax =&AL Sigmaile] bril-
liant blueG dyeE o]2-3ta] E3AlolA 595nms}e]|
ZA391, A ¥54E Coulter counterz 243}
dor e x10%/mlz stk AEHEge
cytospine.2 Az, Diff-Quickstain (Sigma)¥
10008] Aokl A 2007] o) de] MEE glo] At
L=

4. A

7 Z23ge HF £ XF9A} (mean + SE)2 FA]
UL virsHdEo g AR 5PF FE0
Bl 2 AlFol4te] H]ae Mann-Whitney U test
4 Kruskal-Wallis®4 & Zz} oj&3lqdr}. 4
A Fode pate] 0.05 olatd o AerHe}.

2 o

AALEEE (n = 38)9 7BAHEA M| g5
&2 HA 72.4%04 A1 95.5%=2 H7gre 82.7
+ 2.0%01t}. 7IEW 0.1% DMSO& 3% % 3
AT 8 6417 Z47] 3ulelel wWAolA BALF S
S AFEE 4% 2 Az wE 2jo|7} glo]
WASNRTZECR  datad] EFAFL}.  ZHpe]
BALFY ©¥A%%(Fig. 1.)& uAEd2E (n
= 8)olA 51.6 + 7.3mg% = AZUZRZE (n=6)
9] 193 + 3.7mg% BT}t E¢ten (p = 0.005),
PMAZ (n=9)7 ETXZ (n = 5)dlME 197.7
+ 16.32 164.0 + 11.2mg% 2 FF7tol= z}ol7}
ot (p = 0.205) wiAEHEZ) vl ol &

e 9WAREE Ho (p <0.001) PMAZH
ETXZojA s xdautitole] 4% Fo4 Irbh &
A9Le ¢ F Uitk

STP2 #AX&ge A (Fig. 2.), STP+PMA
# (n = 5)9AE BALFY @9dsEr} 749 +
16.8mg% 2 PMAFHT} 64.8 + 8.5% 2481
(p = 0.004), STP+ETXZ (n = 5))4& 113.6
+ 13.0mg% 2 PMAZHT} 304 + 2.5% 3438
(p = 0.04), STP7} PMA % ETXojloj3 Hx 83
BRalole] £ FUHE JAITE BES AT

oy STPrF ¥4 37k gAIske a3t
ETXo| disix= PMARL @43 wo} (Fig. 3, p
= 0.028), ETXd|2j3 #¢Adalls PKCAZAER
7} RRAo 2N gojdhs Aoz HZEA. BAL
W FBAESF (x10%/ml)(Fig. 4.0+ APdzglA
52 + 0.4, WIAAEURTZNA 7.6 £ 0.72 W27
$o8 atolrl Yot (p = 0.035), PMATIA
109 + L.72 mi/iEdz=ads S48 feiol ¢l

on (p = 0.26), ETXZA+E 100.6 £ 11.92
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Fig. 1. Protein concentration in BALF in each
group.
*p = 0.005 vs NC-group, **p < 0.001
vs VC-group.
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Fig. 2. Protein concentration in BALF in the
PMA-and ETX-group before and after

Fig. 4. Total cell counts in BALF in each group
with and without staurosprorine-pretreat-

pretreatment with staurosporine. ment.
*p = 0,004 vs PMA-group, *p = 0.04 *n < 0.05 vs NC-group, **p < 0.01 vs
vs ETX-group. VC~group.
100 3
p=0.028 l
80 e
O/_//O—'
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Fig. 3. Co,parison of % inhibition of protein con-
centration in BALF after pretreatment
with staurosporine in the PMA-and ETX
-group.

gAEg 2T (p=0.003)3 PMAT (p=0.
0027) 0l vl of9 Z7istych. STP& A A8k
& A% STP+PMAZIMNE ¥} 74 + 1.
92 PMAT vlgf ztol7} gi%len (p = 0.22),

iog cell counts

group

Fig. 5. Macrophage and neutrophil counts in
BALF in each grop.
*p < 0.01 vs NC-group, ¥p < 0.05 vs
VC-group, **p < 0.01 vs PMA-group.

STP+ETX#9] AfoM% 88.3 + 10622 ETX
ol ulsf FA] zpel7t gk (Fig. 4, p = 0.46).
A EF4ES) HEE3 FojM PMA 9 ETX=2
AFsgE W BRUET wE AHERRT,
PMAZ, ETXZ9A 3579 AEFe S716h4
WA L] AESFE F7P Yol (Fig. 5.), Fdiae
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Differantial cell counts (%)
L]
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Fig. 6. Percentage of macrophage and neutrophil
in BALF in each group.
*p < 0.01 vs NC-group, ¥p < 0.01 vs
VC-group, **The composition(%) of neu-
trophil of ETX-group is 17 times higer
than that of PMA-group(p = 0.001)

%

Differential cell counts (%)

PUA STP+PHA ETX SYPLETX

group

Fig. 7. Differential cell counts(%) in BALF be-
fore and after pretreatment with
staursoporine on the PMA-and ETX-
group.

*n < 0.05 vs ETX-group.

2 3357 HEES FUKkL MRS PR
& 248 ded 58] ETX oA 337 4&-8
< PMA9 Z¢Rn 17w 24T (Fig. 6, p <
0.001). STP2 HAAE ZA¢(Fig. 7.), STP+
PMAZdAM= PMA P His| 337 diaxze]
TAEEES Aol7t Moyt (p = 0.28, 0.54),
STP+ETXTolMe 3579 HEES Zasin

(p = 0.016) tAMxe] FHUEEL F7I8lA (p
= 0.017), PMAs¢} ETX] tigk STP9 Azias
= axs Yy, BALFY gldscs Zhgo
A FAEF ZL 3T diAAEY & 3 YRS
= AEEA I

LA

EQTe] on|ddoA] PMAS £3-ur22H4 10
2 30mg/kgollAe= BALFY dhizoke] AdAdo]
ST T 50mg/kge] SFNME 1A 2 24T
dAE= Ao giRlerg ATFAELS FF9 4Y
o4 50mg/kge] &Fo 3A7e] 7=l AFAZ
& #x8tdc). B3 ETX 79 3 - vz
1~3mg/Kgell A= Wil EoizZolvis] BALFY ¢
WA o] f-og Apolzt §l9lL Smg/kgolAle wf
Azl vis] SdsTe) Fojg fojrt 9k
o1} PMAF] B8] gj&ez vo} PMAZ ¥
=3 dlaAlE T 2 dols Tmg/kg, 6417+ A9st
k.

fABHZTNN FAdRFETL & BALFY
g AEEE HolE AL (p = 0.005) 7=y ol&
dol Rojg Qg AirAFo 93t Whgog Az
o} ZolREe oujddelA slzuel PBSE ¢
e = il EdEEd A7t gle 237t et
0.1% DMSO7} #Hzad] 4F& vAe ZeZEs B
7l olgn Adaze TAAE FedEAEdA
endothelin, platelet derived growth factor
(PDGF) %22 8% #4A4Ed 84 N
7] ol s ®, AApEo] JE FEFY SHE
200ml2 ZAg AL oAuldddA PBS 300mlE
ZFRIAl BB AJEo] 0% o APFES Fof
7] 9late] 200mle AEEyn, 27xos BU¥
o] AAFE 44ulElF 6vjeiRto] AMYsA AMTES
13.6%9t}. staurosporined ©}]2-3F ¥H&d Ay
& BE? 24 Sprague-Dawleyd|A] 0.55mg/kg
g AFEHe o Ao 5 Z4Fgo] UL Img
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/kgold FoJA] Ad AEde L AFYES Holy
0.1mg/kgoll Al 0.5mg/kgAtelollAl AEAA ] 2
g Hhe-g RYvke Bl len g AAES ounja
Eoll4] staurosporined 0.05mg/kgollAl 38 0.1
mg/kg, 0.2mg/kgE 27] 3viele] BAe) FFsla
PMA® A2t 23} 0.2mg/kgolA B8 BALWY
Silerl fostA ZAAEE YT ojdYE B
9] datad] ¥3EQcE STP2 AARs}He AL
(Fig. 2.) STP+PMAFoix= BALFY ghizls
=7} PMAT B1} 64.8 + 8.5% 24 3ttt (p =
0.004). 18]y & STP &ekoa] ETX oAM=
PMATS] el dig=l= 30.4%3=7 oAslo
(p = 0.028), ETXd&j& sl&dol s PKCAEA
gaeje thErde] ta $AE Aoz A=A

BALFW ©waexot PMA 70| oA Bz
Hlg] oF3.8u] E9tn ETXFaH= o7 giglevt
FAE57F PMAZ di/iEdi2FAlolo BAH &
Aol gIdE (p = 0.26), ETXZNM= PMAE
of wls] FAEF7E F108] 71 Ho g Hol £4
EFEvhs HE13AUe] AFAEE T3 A
Aol AFAMED, HERNIAE, T HXHA
XS4 Jed 84t Bag S O 9%
e g F348 5 ok E STPAHAZIME
PMA 9 ETX &3l vid dldsss fosiA
Hagtg oy FAES7E Wl gle Hog Mol
STP&= HMZAWAEY 7153 84 dFe vA=
Rog AZtech. PMAdold FAHSES Aikd
HEAdART1Y] TR POl oEFHc]m2 PMAd
g e o EPAEY BT Foshy HRE
Woll F7ke AA AR whgAd kTl efdt FAH w
€9 29 £ A,

GZA¥e] FAET BALFW @desolol 4
AN 55T 52 dMRe FAREES
gl dsros ARaA7E )il 53] ETXZA
o] 3FT WELS PMA9 A Hr} 17vly &9k
o (p <0.001), T3l T4 ZF71e] Aol
ooz ofdA] ofF EAN RS dE|FHRUNE

Az AAMREY JleAEge] FAEHSY ] 2
A3 8019S MR 2402 B 4 Q. STP
+PMAZNA PMAT vis] 3571 dalM2e]
FAWE LGS 31ol7} gl Rl = (p = 0.28, 0.
54), QulAEEs}t 4% oz Bol STP+ETX
ZAME FFe] HEEE T2 AL (p=0.
016) & vy} givkn AZ€ch. PMA g 34
#H<abe] Ay Hof 35T dgo] 293 AL A}
Aot 32TE AAT H'Y, EAY, %™ PMA
g 7|8A FL FYoz Fsloe dx A&
Abo] MAEHE o2 Hol 3F79e TUE QA =
= UE AEx s L g o= &
Hch. AHTE 484 PMAE 349, dIgE®,
oA e 52 A= veANLE B 4
At BAPME STPE 7|2} opd AMz &
oslgoe=g STPyF d8adAE E= g
o] A=A ¥ Agslo] FE4s FAAHE THeA
o] itk AZHEc,

WELd] o3t giaolA SET8 ofue} dH
YoM ¥ FFTe 9Fage Fdstn A,
PMA®] o3t FAuEde] 7ide PisiAs o
v 33 8AE g4k r)el thromboxan
Fo] EHinMEE EYANA AREE FAee A
o] Fo% Flder 4BAJG”. Bzt AL
A7le] Bule FAZEEIIRESLS v 4
&Abe] 71Aolt), d&uheolA 57 v A
71 Adke] FAEOIAW  EFHJFAEME
cytokine%-9] Ao g2 ¥HEAAkAT|7) A4, EHE
o &3] AakaZE ol Ataggol uE A e g
2719 Bl PKCYAA R 8ka]gc}™,

PKCEx #guoMEe] mitogeno] of3lt uhg,
prostacyclin®d, EAWEAA e 28t RS
745 Bolals M AEAER Huso] Q) 53
PKC¥ %79 @auuEe] Ra4e] 47 Fd
Fepe, PMAY 3270 ofsk ddhaaxe] 534
o] ZFTIA Eul=Es AT of&Esh
oldl cytochalasinB%o.2 3277} duUulA xei

»

O
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sk A wHgozA dguaMxe F34
o] ZAHE AoZ Kol FAHEALe 1AM 55
T-ERYIAHE REAo] A 9408 E 5 9
0, PKCYAAIQ H-7& ]85 AFNA U524,
TNF-a, IL-1b%59 98 33 7-FAUTANE 23
o] dRolxgt BAH s FolsiA tiasins @
oMo 44 PKCAZAGZ7 BREHog
#Ag8e ¢ 7 A

£ AddAE A7l w2 BALY 94FAHIEe] ¥
EE vwdkx] F3ded Z#xHEdze] 37
9] o]F-& HESHEAF 4T ARto] AA] o] FoR
the dgRart geme® PKCHR Ao Azt
o W& BALY 93 ¥ X E I3 Yol
L 7-Hc}. staurosporined DY Eo] G Zoj=AR
02 nM¥EEYAM= PKCe catalytic fragmento]
Aoz Zgshs 4ET PKCAREAT 5=
7} 714 cyclic AMP-dependent kinasel}
tyrosine protein kinasezt& -2 ZH9] protein
kinase® oA 4 k. wjelx AzkEo] Fol
3} staurosporine?] §-8o} AA4|2 PKCql Ao
e £3AA S £93] & Hol ot EAHA
PKCoJ} oJgt #H&go] oF 65%2AENe=g STP
5oj7t glxoidde 9% PKC #4328 43 22
AAg A B8

2 o

oAl

FHEEITAZFTTY ol Fodh= 42 A
T AsdgFE e} A0 9L o} s}z
gor} g AFAAFHA WELI dFATY
protein kinase C (PKC)Z 28 #Asadds 21

Eal ot wety HAEe PKCE nig] Age 5

B9 WEAE ol Sao] o FYRE ]
4 B2 AAY £ AL Foleke Aede A3
1 A ol g AL Adalic.

U

o] 165g9A 270gAkele] §-4 Spa- rague-
DawleyE AAZT (normal control ; NC-
group), W/AMERZT (vehicle control; VC-
group), PMA{a|&F (PMAE), Wsafd
H&A4TE (ETXF), staurosporined XA -PMA T
(STP+PMA ), staurosporine A ] X} —ETX-T;’-
(STP+ETXZ) %5 6722 £/t Atz
Me 718AY RS oud GER TG 7T
¥ ZA)F (bronchoalveolar lavage, BAL)& 4]
Palgon, wiAEdzFd = DMSO 200mlE,
PMA # ETX#lAe 434 PMA (50mg/
Kg)¢} WS4 (Tmg/Kg) 200mlE zt7 7152
AR FqI3tgct. STP+PMAT ¥ STP+ETX#
e ZIFAUZ PMA EE= WEAE Fod3517)
30249 STP 0.2mg/KgE AFY 1mlo| o=
AFsct. BALS EDTA 3mM& &§st PBS
foie 13)o] 23ml/Kge] %02 three-way valve
& 58 F90tn 25 63] AABIHTh A 23] Al
e JAEEF A= 3mliz didFEE FF
BT F5e] MEAR-L YA AHYn Ejtste]
FAEF NEREEE AT VCRAX=
7= E 0.1% DMSOE F93 & 3417 & 6413
o] BALE AAJslgch. PMA 2 STP+PMAT
A PMA 9] 7|8AF9% 312 o] BALE AA]
893 ETX 2 STP+ETXZAE ETX9 718
AFYF 6217 BALS Ald¥stdct.

a 1}

BALFY ¢l des= PMAZ3 ETXZNA a7
Ejzgol vld] o} B 9AF=E BAY (p
< 0.001).

STP2 AAA&WE 749, BALFY @lds=
282 STP+PMAZA 64.8 + 8.5%, STP+
ETXFAAE 30.4 £ 2.5%2 %270 ude 2
ol& Bt (p = 0.028).

BALY ZA¥$E PMAFd A diAEdRT
3} zpoj7} glsleyt (p = 0.26), ETXF A= wiA
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Edz27 (p=0.003)3 PMAZ (p=0.0027)9
vl of - Z7k3dct.

BALY M ¥4 STPE AAX3ldE PMAF
7 ETXE 254 #sl7l eldek (p = 0.46).

7+ AEFARe] WEga 54 PMA 9 ETX
2 AF3AE o AT b8 oAENRE,
PMAF, ETXZAM 3579 AESFE Folshy
A Ee] MEFE Z7PL Qlo], Aldoes 557
o HEge Zleln diaMze FANREe A
St 53 ETXZAe] 557 9282 PMA
o A Bk 179 &3t} (p < 0.001).

STPE AHAA & A<, STP+PMAZ3I PMA
T APl A= AR FANRGE Xo)7} glont,
STP+ETXZolMe 3579 WEge 7asy
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