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mRNA Expression and Oxidative Stress in Murine AIDS Model
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Abstract

LP-BM5 murine leukemia retrovirus induces the excessive oxidative stress and immune dysfunction leading
to B cell leukemia and murine AIDS with cytokine dysfunction. In the present study, the immune restoratory
effect of antioxidant hormone dedydroepiandrosterone sulfate (DHEAS) was investigated in the primary
splenocytes from LP-BMb retrovirus—infected C57BL/6 mice. DHEAS significantly increased T and B cell
response to mitogen and normalized the unbalanced production of Thl/Th2 type cytokines. In particular, both
protein and mRNA expression of IL-4, IL-6, and TNF-a were down-regulated by DHEAS treatment, whereas
IL-2 and IFN- 7 level were increased. This result suggests that DHEAS directly or indirectly regulates the
gene expression of Th1l/Th2 type cytokines in transcription level. In addition, DHEAS treatment decreased
the hepatic lipid peroxidation and preserved vitamin E level in liver cells. These results suggested that DHEAS
could effectively prevent immune dysfunction by regulating cytokine secretion and preventing the oxidative

stress in murine AIDS.

Key words: DHEAS, T&B cell mitogenesis, murine AIDS, cytokines, oxidative stress

MOE

AIDS(acquired immune deficiency syndrome)+= HIV
(human immunodeficiency virus)®] 7l <) A4 =
9 A, 71587 dqdal HESF 55 A S5
o] 2A ¥l Ao IdeA glon HIVY ZAdAZ= o
HEA © 2 retrovirus® gpl20 @sbwlA sl CD4" 19399
Ags F3 A EE ARl AEE dedl= ez
AAA T kD). webd gdE CD4™ A A Eofl A ¢
HIV A& JAs7] 98 $EXEw T2 G129
4L Azt A T3 54L& Fa ek F2e o]=
# HIV 2 2 24, 2el3 AIDSE ] AP A o] gl
deFEA e A& 72t ik Ayt 7] A =2l = e
FAAe Ayt Hx" Aol glel FEAF} v
AIDS®] elytat 2 g BEAQ o] 2= et o
E Eol Lee 5(2)2] Harel o3hd AIDS SE2dellA vl
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epwla) v 2he] ¥-E-g =3 x1-{-7)(free radicals)2] A
A& FEsle Zr|AbE doiohw syt Bt ohE
AIDS shatoll Al Vehte A dekEA F4 Aol R Qg
g oFN-Z A Akl Ee] AIDS #AkE] ez
dek 8749 71EE Bt A dlodof gtrls TS FE
Azt 9l Aol

HIVE] zhds} AIDSEe] Al Al 2o A w2 W
L5 FEA 7] A2 dedA Qv 53] nuclear factor-k
B(NF-kB) %2 zrbelzal &3t 913} proinflammatory
cytokineE2] WHZF715 5 4= 9loh(3). o12)3} cytokines?]
H3le FIFH o2 T helper 1{(Thl) type cytokiness T
helper 2(Th2) type cytokines®] 3-& 3}3) 1A IL-29}
interferon— ¥ (INF-7) & Thl type cytokines< 7+424]
7151 IL-4, IL-6, 28] 52 TNF-a 72 Th2 type cytokines<-
Z7FA71A Fek ol 24 BAH cytokines?] E+¥ -2 T
B dato| A 2 A4S A A A g Hdut-g

ko
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&+ JAA 7= AFHE A b)), =& Hg 4
Z—] /\Eﬂl/\y} ADSE_,] Z]sﬂ;,]—;doﬂ,ﬂ 6:]/\45]01 Uio_:], ]
o] BA-e A sl ApbA A E LA} apoptosis) S F-HEA]
7 WAk ol HH Y 24 ofs)] AIDSES FAE oS
7HE5EHAI71Al RehB). neba] HAkstEA o] Fofel 2% AF
g4 A~ 29 AAE AIDSEY] A 2 S48 b4 ¢
A 4 SlE AeE duA gk
Dehydroepiandrosterone(DHEA) = H-A1g A oA F=2
34 E = androsteroned] X Aoln A A 1 DHEAS
= AAY oz EAgc}l. A4 W DHEA®] §AL =& X
frEEolA =319 283 o B A4S = T a7+
o] 715l BYgE F= AR ol YoHe). # 2] AT
of M2 x5 2 Qe Akshd AEd vt esiA A"
# ol DHEA?| Fofi= chofgt dzzA o gty g T
FHT2 715E AGFAR] A2 BaE vk lek(7). of
25 3 oA 3= DHEAS)S] 743t 34ksta o &
71e18te] AtshA ~EH G AAG fEA ALE BaE
ek = & in vitro AT A+= DHEA(S)7} IL-29] 3]
E GA3AIZ) ubg AlsbA ~Ed e} F FRE IL-69
AL JA e AR Vel on(6) =3 F] T da+
FA 35 53 in vivo IL-29] AL A8 o] AL
Azt 753 o] sle= AR BaEYUTHE).
LP-BM5 leukemia retrovirusel] 28 =+ F AIDS
Algkel HIV 7t 2 AIDSZ9] A #A 3 wf-§- F-ARE
2 P s AR 4 A 9\1"’]’(9) °]
AIDS 58292 AgHE 2] A5717F dlol i
Aol AIDS 2 HIEE Yehlle A4S AYn 3,1# °4:
1257F A AIDS S48 Ve A st 52 973
2 dzu|dZ 283 AR S AT o A
A3t T B d9-72 7]5S dAstd A3 A &
uk o}zl Thl/Th2 type cytokinesd] B#3-& =34
Hoh melx B dFdMe F AIDS 2EE o] 434
AIDS A3 21¢] Tk B 45+ % Thl/Th2 type cy-
tokines®] mRNA *#& ol v]x|= DHEASS| H&-& w3}
Az} gkl

g}
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28, DHEAS 504, U LP-BM5 Hio|2{A

2% C57BL/6 & AelzZ(H71 = 24, Korea)Z
?‘%] }“l A "‘—4 H 3t FEASAAA 2 dH A
U= FHE Fehay ARSAFRFEERE] /cage) ol ol
-5 Al Z et 2-1—7} A ¥ C57BL/6 #E ANz,
DHEAS(Sigma, St. Louis, MO, USA) %3, LP-BM5 %
9 F, 2l LP-BM5/DHEAS FAlFo)Fo8 FE3}
(Gulel/A g T) A3t A o]= AINI3M synthetic
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mouse diet(Dyets Inc. Bethlehem, PA, USA)E A3
DHEASE A]9=(drinking water)*l] ¥ 0.01% DHEAS <~
gdow g o7 ALE HFEE 3 5 LP-BMS
retrovirus 44 A3 1257 £33t} A18A X 2
~22°C, A58 60~80%, 18l 12417 W75 F
A8} =2 slgth. LP-BM5 retroviurste 4.5 logio plaque
forming unit(PFU) X 10°/L2 &4 skl 72 273 0.1
& A Fstqch 125F C57BL/6 A& olHl 22 nha A
Zhe X3 2 713 H 2 35t -80°Cell ¥E
Bata v AF A vAAEE Alxste] Ao A}
43kt

T2t B 2#+2| mitogenesis

C57BL/6 A 2% u]A-S Aslslte] Ao mpafgl F
2 mM L-glutamine(Sigma, USA), 10% fetal bovine se-
rum(FBS), 100 U/mL penicillin, 100 mg/ml. streptomy-—
cin(BioWhitaker, USA)E #7}8 DMEM2.2 -3
lysis buffer(0.16 mol/L ammonia chloride Tris buffer,
pH72)Z HAF5 $dA 7|2 v|AAZE F-{d& o]
1x10° cells/0.1 mL# 96 well plate(Falcon 3072, Lincoln
Park, NJ)oll #5334}t T 3+ &43E 9s) 10 ng/mL
concanavalin A(ConA)E A7}38le 5% CO; vl &F7]el4 20
A7k wieFeti B ddr #4335 98 10 ug/mL lipo-
polysaccharide(LPS)E @1 5% CQs wlF7) ol 4] 4447} vl
oF3t & *H-thymidine 0.5 uCi/wellg A7}ske] DNA in-
corporation® Al Zt}. 4417} wloF & cell sample harvester
(Cambridge Technology, MA)E A|%E 2°3 5 mL¥]
scintillation cocktail® &3H3}e] liquid scintillation coun-
ter(Tri-Carb, Packard, CA)dlA 35 =3A3led cpm
(count per minute) 22 el i},

Th1/Th2 type cytokines2| £H|2F &3

o) wAe 7 Re] Held vAAE 1x10° cells/0.1 mL
£ 96 well plateell ¥5-3}2 IL-2, IL-4, INF-7 & 44-&
43 10 ug/0.1 mL2 ConA 100 pLE 7} wellell #7}s}od
37°C, 5% COy wiF7] oA weksie] [L-2% 24417k F L4
£ 48A17F &, ze)al IFN- v = 72A% & 24 —?71’5}
of Ag w7}=] -80°Cell FA 3t EaAstqivtrt a5
Z ] ELISA immunoassay W o2 Awslgdr}. ELISA
kit¥ R&D Systems(Minneapolis, MN, USA)Z 3¢ T4
stedch IL-69} TNF-a9] 242 10 ug/0.1 mL2) LPS 100
uLE 7} welld] A7}sle] 37°C, 5%CO:0l4] wvfofale] 24.4]
7k o] Fol Az de 2AAYA Ee]sle] ELISA immuno-
assay WHH o 2 Agkstglot

Reverse transcriptase polymerase chain reaction
(RT-PCR)

Th1/Th2 type cytokines& A 38t7] ¢s =g v A4
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Table 1. Primer sequences used for PCR amplification of cytokines

Cytokine and primer

Oligonucleotide sequence (57 — 3')

PCR product (bp)

1L-2
Sense
Antisense
IFN-7
Sense
Antisense
IL-4
Sense
Antisense
IL-10
Sense
Antisense
TNF-a
Sense
Antisense
GAPDH
Sense
Antisense

ATG TAC AGC ATG CAG CTC GCA TC 502
GGC TTG TTG AGA TGA TGC TTT GAC A

GCA TCT TGG CTT TGC AGC TC 445
CGA CTC CTT TTC CGC TTC CT

ATG GGT CTC AAC CCC CAG CTA GT 339
GCT CTT TAG GCT TTC CAG GAA GTC

ACC TGG TAG AAG TGA TGC CCC AGG CA 237
CTA TGC AGT TGA TGA AGA TGT CAA A

AGC CCA CGT CGT AGC AAA CCA CCA A 446
ACA CCC ATT CCC TTC ACA GAG CAA T

CGG ATT TGG CCG TAT TGG GC 518
TGA TGG CAT GCA CTG TGG TC

¥E %]3}o] RNeasy extraction kit(Qiagen, Germany)Z

Tkl AME-std L Al FARe] B ol whel total RNAE

FZE3k3itt. cDNAS §H4d S #1385 ug2l total RNA 200
unit®] MLV-RT g A }&49} 500 ng oligo-dT primers
A7yste 42°Cel A 6027t =8i3tdct. PCR wHg& 9 &
A1-8-3) primer pair sequencet Table 194 F£7)3}4] 3L in—
ternal control24] GAPDHE ¢]-&3}¢icl. PCRE % &
ghol2. 2 ul.9) ¢cDNA, 1.25 unit®] Taq DNA polymerase,
0.2 mM dNTP, 10X reaction buffer, 1.5 mM MgClz, 10
pmol primersZ A10] 95°CollA] 587} hot start &+ 5 94°Col|
A 30&7Y, 55°Cell 4] 18, 72°CollA] 3027k 35 cycling2 2
PCRE 38 F mix|= e 2 72°Cel|A] 10427} polishing
step& 71" PCR A#E 24k 5 ul. PCR A#E 0.8%
otz & A Ar1%d5se] EtBrz 2087 24 F
UVellA Wie=g 2Halslgdc)

2t=EE 9| X|E Al £
7bxA 9] 2 Al #AksE K-Assay LPO-CC Assay kit
(Kamiya Biomedical Company, Seattle, WA)ol| 2] 3] =3

shgdck. o] ub-& 718 b A YR R o
gl gleH (&AM 4] 2~300 nmol/mL){(10). 73] °4’ 02
g9 k244 3 ml of CHCly/methanol(2:1, v/v)< 4
A wkH A AT 06 mLe) 09% NaCle A7+ - 3000 goﬂ
A 1082 Al 228k o) AR el CHClE =3
3l Y 2 g Ny gas® A AL AAARE
S &8 A7]7] s 100 uL2] isopropanol2 & 7HF 3 20
uLE #F3}oj LPO kitZ lipid peroxides?] 24 675 nmell 4]
22 sb4lh XA G4 ZH PO A 7ol g Y7
#(%)2 sl Er|sgch

F=U

2txEX 9| vitamin E 22| £

01 g8 7+x==x< 1 mLe DWe| Y 7R uka]sted bu-

tylated hydroxytoluene-S ¥ 1. pentane, ethanol, sodium
dodecyl sulfateZ ©]-4-3}¢ vitamin EE $&3% ¥ 20°C9)
A Np gas® 284 7] 32 0.5 mL methanolol] thA £31 47
t}. Cis column(NovaPak, Bedford, MA )2 ©]-8-3lef HPLC
Al A vitamin E?] 5& &4 sl th(1l). o] 5AH(mobile
phase)< methanol:sodium acetate®] ¥]&2 9822 352,
<4 (flow rate) 1.5 mL/minS & 4] 2.7 vitamin E<]

B2 X 712 658019 2 fluorescence detector(Millipore)=
290 nm excitation® 320 nm emission A2 2 s}t

SAHIXz|

T 2EF7FS) EAA Aol Student’s t-testE 0]-2-3}o]
A3t 5% oWl BAA foAdE Fesiuct
(p<0.05). B¥ AFE= Al H dbE3te] dofxl JF+2 54
A2 #7]8kd

DHEAS MZ& d Suisiat

AN FZT0] AFL 12576 AA ApdAd Z71E vgl
th. DHEAS o9 7% AAd 2T v)amsia] §-9=
3l A Wzte 9z AE3 A FASE E Aol E
‘/}E}LHZ]E‘ kel (Table 2). 3FA]%F LP-BM5 retrovirus %+
AT A9 ANz T vl A Fo] A A s}
R Hl%h)r dzAde] FAE foA A S8kt oA
< LP-BM5 7td ¥ # AIDSE Q] zlso] Hrl-d o g o)
1 4-8-& 273l Aotk LP-BM5/DHEAS %A 91
o Ag AT vl§ AF Hel A F-24 Ao}
velubA] ook viAE Rz AR LP-BMS AE T
ol mla) ZA 728 A s} 001% DHEAS 5o
o] B AFHEE AT vlE 9 2ol e
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Table 2. Body and tissue weight in C57BL/6 mice with or without LP-BM5 infection

Treatment . . Water consumption
LP-BMG DEEAS Body weight (g) Spleen (g) Lymph node (g) (mL/day/mouse)
- - 2241214 0.052=20.023 0.008 +0.002 5451+0.38
- + 23.1+0.97 0.057=0.017 0.009+0.004 5.14+0.74
+ - 189+1.14* 0.242--0.031* 0.072+0.021° 5.89+0.82
+ + 221+1.35° 0.089=0.022*° 0.029+0.017*° 5.36+0.77

*Significantly different in comparison with uninfected control group at p<0.05.
bSigniﬁcantly different in comparison with LP-BM5 infected group at p<0.05.

N

Ao 2 galEldt} Jiang 5(12)9] =35 F 2 = A A
#3 A3AFe] osbd C5IBL/A6 FH el 0.05% o4
DHEASE F4& A5z FAe] vrebdx] &gkt ol
Asls B AFdA A8 0.01% DHEAS®] o & 913
AstSo] DHEAS HAel 2]3F A7) opd-2 QA F
3 9ieh. B]E LP-BM5 retrovirus 7 Tell4] A Fe] 744
shod ot of2 = A vl 2 A=SF v 2potd o
e AL 3T /1703 Ao e ALz AR =
Lee 5(24)¢] 5 AIDS 979l w23 LP-BMS5 retrovirus
o) zrel & AL A AT Aade AR et
o B EEe A A 7he] A2 16~uFel AA A
FE ek aebd & dFellA faE 1257e] Ag-e Wy
AA T2 = AAstA o AGA A AFHRE FEAT]
ZlellE vha 32 717ko)2t S ARIvL 3k DHEASS] Al # %
o zte]7} gl Z-& Jiang 5(12)¢] Rueh dx)3tar it

T&B mitogenesis

LP-BM5 retrovirus ZFell of& T B dop74 29
mitogenesist= §9 422 723 &-& WAL 494
2l [PH-thymidine]®] DNA incorporation$ %3] #al3}3
HFig. 1. o] Z2& 1252k 48712 g3t 7 AIDSES]

80
g 70 | a OT lymphocyte
o i OB lymphocyte
5 | ymphocy
x 60 b ’i
= | -
S
® 50 ab
g a T
£ F ab
2 3¢ a
il L
£ a
_E- 20
& 10+
0 1 1
Control DHEAS LP-BMS DHEAS/LP-
BM5

Fig. 1. Effect of DHEAS on T and B lymphocyte mitogensis
from primary splenocytes prepared from C57BL/6 mice with
or without LP-BMS5 retrovirus infection.

Data was mean=SD of triplicate. “Significantly different in com-
parison with uninfected control group at p<0.05. "Significantly
different in comparison with LP-BM5 infected group at p<0.05.

AAe] #HodS vete Aolth DHEASHHS Fofgh
Aol 7% T B 93-72] mitogenesis7} F2| =22 7}
st ot S-S g 2 AR el LP-BMS/
DHEAS FA %oy A-$ T} B ) 34-2] mitogenesisi=
zZrde el vlsl] 204 UA Fbske A2 vyt
(p<0.05). A2l Tet B gob7-9 &AL FLdATAHE
(antigen presenting cell; APC)el] ¢|3] #Alst=l CD4"™ T
helper Al Foll 4] Ew]) =& cytokinesel] 2]3] =4 wbA| g}
LP-BM5 retrovirust B 93}l 2+ A B 515 &4
A A A 7|17 B H=F 9 B e} I3F Th2 type
cytokines®] #&eo] FF3HA Ho T dab7 &Alo] Hagh
Thi type cytokines®] ¥&-& A A|7]A] =}, s}x] 5t 2H7]
Zhol| A # AIDS7F A= &35 B dobte g2
$H (life span) o2 s AR FA43A = mito-
genesis 53 % AASA FcH9). F AIDS 2Hl& o] 83
Lee 5-(2)2] Hialo| = 2 Ao} FAdgk dalo] Fhabelq]
b whebd] T9b B o 9b72) k4% mitogenesisE P& -4
3] 2271 DHEAS?] &3 T helper AlEE£E2 cytokines
FuisE 2 F AIDS #Est HAR Ak ~EH s o
A 245H3 fe] ol& Ao A wat Thl/Th2
type cytokines ¥1[-53 2 protein ¥ mRNA W&ol 4]
2o kxR oA AbstA AEH A A Fald
s Bzt

Th1/Th2 protein % mRNA sl

CD4" T helper A= =LA Thl type® Th? typel&
TEH = Thl Azl &3] E8]=& IL-29 IFN-7 =
macrophage ¥ T U372 #Alo] 3teds}m] Th2 A Eo)
& 2ul=EE IL-49) [L-10= B Y+8 &4 814 7c)
o]2]8F Thl/Th2 type cytokinese] ¥+s-2 I1.-103% IFN-y
of o3 As Wby o2 At WY & KA €
t}(13). LP-BM5 retrovirus®] g2 213 3| AIDSe| A
= Hogdzd" 53 A E Thl type cytokinesS 7F4 31|
¥ 32 Th2 type cytokines®] ¥ FrlslA] =& oAy A}
(shifting)e] deofuiA] Heh(13), £ Ad-FollAE o]A 9] )2
B¢l v A2 LP-BMb retrovirus® 7ol IL-29}
IFN- 7 8] U3 oA A 7] 2(Fig. 2) IL-4, IL-10 ¥ TNEF-
af] WL FrPAZ 2 o2 el h(Fig. 3). 4k, LP-
BM5/DHEAS %-A] 5o Tol| & IL-29} [FN-7 levelo] 3
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Fig. 2. Effect of DHEAS on Thl type cytokine secretion
from mitogen-stimulated splenocytes prepared from C57BL/
6 mice with or without LP-BMb5 retrovirus infection.

Data was mean+SD of triplicate. *Significantly different in com-
parison with uninfected control group at p<0.05. bSig}nificantly
different in comparison with LP-BMb5 infected group at p<0.05.

600
O Control
O DHEAS
_El 500 r gLP-BM5
> £ DHEAS/LP-BM5
]
c 400
2
§ a
S 300 |
@ a
o}
£
S 200 r ab
= ab
o
100
0 [ ]

IL-4 IL-10 TNF-a

Fig. 3. Effect of DHEAS on Th2 type cytokine and TNF-a
secretion from mitogen-stimulated splenocytes prepared
from C57BL/6 mice with or without LP-BM5 retrovirus
infection.

Data was mean=*SD of triplicate. “Significantly different in com-
parison with uninfected control group at p<0.05. bSignificantly
different in comparison with LP-BM5 infected group at p<0.05.

Azl vlE] FoA Zr}E wgdwm L4 [L-10 ¥
TNF-a2] WadZ77h A=A o4 5+ Aot IL-2=

F8% T la7-o 453 AAR 243 F 1L-29]
7& = CD3'/CD4" T d=b-12] 9} 7] 5ol d88 vzS
712 g Azt e 3 3 AIDSOA T J5+2 4704
FAg Az AR, =3 IL-4= B 4379 24
22X 8l= 8 elatgE dejx glch LP-BMS o= ¢l
= 3} g Q) x5 of

IL-49] Z71= B g3-729] A8 5

e v|HE Ao AAXH HAEH g A F
AIDS A& & B Jap-7o] S5 FAaAA Hodnt-go
N7ge ol Aoz gl w3k AIDSeA] IL-4

2] o33}+-8 IL-4 gene knockout moused E3f & 4 <)
IL-4 -§A= A" o2 918 Th? type cytokinesd] 24
= F AIDSY %3 2 WAAPAALE XA A
Elyei(14). & ohE Aol & anti-IL-45 F
= F AIDS®| #8)e] AdH = FARE A5 Falsigdo)
(15). w2kl DHEAS 9l w2 Thl/Th2 type cytokine
ol E A e Al F AIDSES] AL A sl=d =-gol
H 7oz oA} [FN-7 8] Ftaw AAA 22 Th2 type
cytokine?] IL-4¢} IL-102) #7158 F-531908 21 2® oA
A cytotoxic T Y57 52 A4S AAse] HAA A
& <3lA7)A Fvl 2@ DHEASS] HoJ3 ol
IFN-7 ¢ Z7}+ Thl/Th2 type cytokine®] W 13 &
At o g & Hog AL

LP-BMb retrovirusell 93l 2+d%l Thl/Th2 AlZ+ &
T TNF-aF #0)3ted 744)e) AF =R F718)A == o7
& 53] BAA Ee =H-§-3}oF nuclear factor-kB(NF-kB)
2 activator protein-1(AP-1)-& #4131 A4 inducible nitric
oxide synthase(iNOS)¢} cyclooxygenase-2(COX-2) 59
ole] 7}A] W FE KA HEE 248 WAk oz}
LP-BMb retrovirus®] 541 & £314]71= 2oz &84 9l
tH(16). wekxl DHEAS® cytokines FA & o] HA}
(transcription) ¥+ Y (translation) FEl4 =24 &
= A galslr] 9)s] RT-PCRE 488 23} mRNAY] »
o) @Al cytokines?] A Fef o} F-A184A il
(Fig. 4). ©1721-& DHEAS®] 24 %% o] cytokines?] #1]7
2 e WY g Bole mRNA A} ghAlo 2H838hs Ao
2 AAR 8] F 2 A= NF-«kBe 848 543}
A AR o ohE B uES v o NF-xB 243}

:10 o o,

LP-BM5 - - + +
DHEAS - + - +

IL-2

INF-7

L4

IL-10

TNF-a

Fig. 4. Effect of DHEAS on mRNA expression of Thl, Th2
type cytokine, and TNF-a from mitogen-stimulated spleno-
cytes prepared from C57BL/6 mice with or without LP-BM5
retrovirus infection.

mRNAs were determined by RT-PCR and 1 ng of PCR product
was applied for each lane on 0.8% agarose gel. DNA bands were
visualized by EtBr staining after electrophoresis. GAPDH was
used as an internal control.
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Fig. 5. Effect of DHEAS on lipid peroxidation in liver tissue
prepared from C57BL/6 mice with or without LP-BM5
retrovirus infection.

Data was mean+SD of triplicate. *Significantly dlfferent in com-
parison with uninfected control group at p<0.05. Slgmﬁcantly
different in comparison with LP-BM5 infected group at p<0.05.

7 2E %3] cytokines®] mRNA Hde] HofstalS 7oz
A 2r =) vl (17) NF-xB 84 ol THolshiz AF9] Al a2 7]
7}-g-dl 1-kB kinase(IKK) *+ MAPK(mitogen activated
protein kinase) 5-8] AZAZLAAE F3te A A53-F Fal
e AL A5 A7 FAUL =He=k A

DHEAS®)] |2=g'ﬂw§+ SHEE
G} A4 AT A AEd e ARl 2 g
4 0 f 174 AZY Aol 28T F8E Bt
b A8 sEd s oA A% SRS AT} A
B gded B8 9F EE AP F FOHFE 4
Ago] FE FEL W3 glE WAtk Fas Epoe
el7l DHEASY: A% o] 43 4gelA =32 g %w

Abae] 12 ZAo ¥ A AAE 3 EA 7] wd st ¢
Lol Bud v} gIch(18). & Aol A= retrovirus 7 4‘
Aol M Fr=dtA PAw= Abste e 2o 3 DHEAS
o qgg A9 AAHAEE T4 25k Fig. 5)
Lee 5(4)¥} Liang 59l ¢l3] 3= n}e} 7ko] LP-BM5
retrovirus9] 742 ZtE2A oA XA 2 AkELE 527.4% F71
A7l Ao e on DHEASY Fol& A A I4bsts
239.6% % ZaAlZh ol g AFAe 2= YA vitamin
E st #ao] gl=u] 2A oA utAlgl A3 Ak
= 7v2A 9] vitamin EE 224 7]= 932 3o} wehad
vitamin B9} §eEd =AW 43k ~E# 2~ Axe] 1A A
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Fig. 6. Effect of DHEAS on vitamin E level in liver tissue
prepared from C57BL/6 mice with or without LP-BM5
retrovirus infection.

Data was mean=SD of triplicate. *Significantly different in com-
parison with uninfected control group at p<0.05. bSignificamt,ly
different in comparison with LP-BMb5 infected group at p<0.05.
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