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Effect of Ethanol on Prostaglandins Production of Monocytes
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Department of Food and Nutrition, Sung Eui Women's College

ABSTRACT

The increase in alcohol consumption level has been noticed in Korea recently. Alcohol
appreciably inhibits cell mediated immunity, and this may contribute to the high prevalence
of serious infection such as pulmonary tuberculosis among alcoholic subjects.

The present study was undertaken to examine the effect of ethanol on the cyclooxygenase

metabolites of human monocyte in vitro. Monocytes were activated with 800 units of gamma
interferon(IFN-y) for 3 days following apply of Ficoll-hypaque density gradient and gelatin
coated flasks for separation of monocytes.
Ethanol, with addition of 100 mM, 300mM and 600 mM for 30 minutes to 10° monocytes
with / without previous IFN-y treatment, caused a dose dependent decrease in the production
of thromboxane B;, 6-keto-PGF 0 and PGE; by radioimmunoassay at 6 hours after ethanol
treatment. Quite different from the findings after 6 hours, there was dose dependent increase
in three prostaglandins without IFN-y treatment after 24 hours of incubation. With previous
treatment of IFN-y reduced productions of three prostaglandins at 24 hours than control
in spite of ethanol stimulation. These findings show that IFN-y can inhibit alcohol induced
derangement of arachidonic acid metabolism of monocytes.

KEY WORDS : ethanol * monocyte - interferon-y * PGE; * TXB» * 6-keto-PGFa.

A = 1} A7 AEAolLL B ATt E Bohe] &

2% gRAve F3o) F7FA Q&L AF

EFIHT b Jus 2EdAL) ol B ¢ 4 Utk $aAL $RAAY e A, B

AN & F e TN eE2(RE) & FFH2E YAD BAZ 4R FEIAUL

439 A%H Frhe FAAFAA Adw A GgHosE AR BGReIAY FAE =
AgAz WEgn gony, sehteel A% At 5o oduztA 2A 42 & Ak

AW 43 ATE AY & 9o Hotel ojd WY EFHol 9T AV AF ALY

Hadz} 19914 39 74 1’—}‘%,?}%01 EaE- 3! 0143}?94' 2l ) A A



o et-2 3} Prostaglanding

(natural killer cell) 2] &4o) ZA4HT= Bu7)
ADTH. DDA oete FEwoE vhs2o) o
2 A T (macrophage) Bof] 9lE ALz Egd
e Fo &A% AL C3bF &4 S A
AEThs Havt Qomy, iy ¢ag FE82)
9] Be AURIEL NIEY FELEY ¥

T} retrospeclive sudy® 9lejMd) gz 4
=
=2

#A7h AW W) W) 2H A5 ANE U
°7e & & ok

dHFE TREYS AR 2AUE FY83
A AL Bl 75 2 ol fabgo] B
gl Zel AFaE B9vt 2o ddT -
) 4]  (monocyte-macrophage) =S4 A £
3tm ogjrkR] AFet fRPYe g4, 43
Sl A2l BAE T YA ATHE U
SAEEAY J15e @ B9 ol T gu)
Eu]8li= Aol g E(IFN-y) 59 FxF}old
s @43 =B A3 F(Mycobacterium tubercu-
losis), 452l 2} (Salmonella typhi) 53} of &7}
A 5% 22 WSoIHeR At BEA
E (effector cell) 242 8% 5ty, dutelst &
S Aol Afolx Foldte F2F Ao}
Do Te WA EZ U A7l bEt
o M¥E2 Ao theke] arachidonic acidZ &
8t gleH, arachidonic acid¢] thA}E Q] pros-
taglandin(PG) ¢] A abx: @} PGy Adhatzm 9
de] @A Slelx A2 o] dFHT glev
FET 379 4%, £33 2353 djaA 2o
3 AN Bl Ao 5 23
Wede 2R WelAY 2A4EA 9L
T}s-10),

T ¢FL ATE BH A @D oA
EZ&o] fibrin Ao vAE G, wE o
g AFAF ALY 18 BM dda AF
HED Fo] glen, g Toirt WA T
m2lE 4] BE Rue ISujdlx ol 7)
ol fth dEgo] B Eo|dudAe 39 AX
Q) &8 T — o A A E ] A5 A A9 arachidonic
acid thAbe] A& g o] BAF BRERE 9T
RugeM 459 BRUNAAXE A48}

ATe dHE0)oj M ZRAEFZHY 9 profileso]
MZTE At BE35l7]ee ¥t d59lx
Atd G TE AREER] o E& 9] cyclooxygenase
pathway o] thAlE o] v]X= %L 203 &
d2]7 v itk

ole Wzl B dAdAME d2go] ALY T
Fo ZEaREan A4 UAE 938 47
7193k, F2E D72 Eausin A
%3 2AAQ BelANAZeE AAT F Y
Ao TR AElE ST S wALH S =9 (radioi-

H
[=]
mmunoassay) .2 ZAbstE ol

Lo gtdo Fajof ok

1) &8 4 L (mononuclear cell) 8] Bz

A75 Aol AEd AA3 x2oags
AYAAEALORRE TR0l AL

ST E 223 7) 9ste] & ¢4a A Ficoll-Hypa-
que TETHE S A¥EdT. =, s2uUgTE
%2 9) heparinized Hank’s balanced salt solution
(10 uints heparin/ml) .2 2 o)A 844 &
6mle] Ficoll-Hypaque §<80] g1 15ml conical
tube 2] "J%Oﬂ ZH YA S thE Q204 400
Xg2 302t YAE et F=TElE At
= "1344-4 T AU GHATES Ao
Ca’T9} Mg**teo] gl phosphate buffercd saline
(dPBS) o]l F-F-3he] 200Xg, 4T A 28 A= 3}
il

2) DSt B

@ TE &FEA £s 798 dgglos
Y EY E2£38 A48 Hassan 51998
HE o] &3t dHHNELEL 2-4X105/mle] H
Al Dulbecco’s modified Eagle(DME)H] #]el] 24
3ted 2% 2] 100B gelatin (Fisher Laboratories, Fair-
lawn, NDo.® &3 75em? F&t23(Corning
glass works, Corning NY) 9] 15ml® 4131 inf
rared auromatic CO, ¥ <F7])(Nuair, Plymouth,
MN)e| A 1AIZFE ¢ 37T, 5% COL= Wi oFat g

— 08 —



o

FY7IE o183l BRBo2 MR E (non-
adherent cell) & A A&l a1t dPRSE 9] 10mM
ethylenediaminctetraacetic acid(EDTA) %} 20% fe-
tal calf serum (FCS, Hyclone, Sterile Systems, Inc.,
Logan, VT)o] ¥%so] = DMEE B%o#
He o smAg 7o) ABE ABSesad
23Tk 7ol 1587 BAY F ForaE o
shepol wlew A FRAE 2od 248 7}
gte] AT E a3l d 20% FCS-DME] 28351
120Xg, 4C2 A28t Gy xS 2o
0 EQEAY 449 Fanse Adsd Hu
ZH2aF A W AAT F AT 04% uy-
pan blue Q43 A X MEFLo HFg 95% G}
dATE #9817 25 non-specific esterase
4 APERAHD. wol wEME AT F
25} 7] 833k EDTA t 41 9) cell dissociaton solu-
tong AHE3} AW cell scraper(Costar Corp., Ca-
mbridge, MA)Z o] &3l7]|% &gort MEZ Y
& EDTAS] Z97h 7b3 =gt

3) @79 Mg & S XA

o Ze oz Ao FHTE 24 well Pri-
maria culture plate(Falcon Labware, Becron Dicki-
nson Co., Lincoln Park, NJ) o] 1X108 cells/well 4
58 2mM glutamine 9}, 25mM HEPES(N:-2-
Hydroxyethyl-piperazine-N’-2-ethanesulfonic
acid), 100pg/mle] gentamicin(GIBCO Laborato-
ries, Grand Island, NY)5 < #7}38k 209 FCS-
DMEH] = 2 ] 3t A o).

47 well52 @A TE F4g1 77 sl
—20Co B3 = AR AHY 2rioeH
(LBD-001, & 7152 & A}, A2) 3003 /well-S 3
YF¢ AR FHG AudEHE AALAldE -
popolysaccharide(E. coli 0111 : B4)
A Tt o €2 (Merck Co., Darmstadt,
Germany) £ Dorio 5'7¢] W o] oz} vj ok of
100mM, 300mM, 600mM = A Z} wellol] 308-2F
AgAIZh 302F witdg Ao AAST
warm HBSSO = M85 S 5Yg vl A2 64]7F
Te 2A7E5¢F viaksl el 600mM 7R 9] o

10ng/ml=

s

&S 308 AN Fo FYT) YELE -
@ 23 95% o] o] .

(radioimmunoassay, RIA)!®

Wi oF 6417V 3 244 70l Z} well2 FF & a9 &
Fo} microcentrifuge tubed] ¥WIT 4T, 400XgE
15870 928k AN lmlof) 5% ofe-g
19ml& TEled SEP-PAK Cgcartridge(Waters As-
sociates, Milford, MA) & 534 7) 31 o & 4ml 2
SEANF 12XT75mm FH| P Ny 7142
Zz3rth 0.7ml2] 0.1% gelatin-phosphate buf-
fered saline(0.01 M PBS, pH 7.0)2 343l
RIAH7}A] —20Co] B @5l

Arachidonic acid WAl & cyclooxygenase 3 =<
Ez A2 dUE 337 98 RIAE 4249
sample 300plsll[*H] PGE,, [*H]6-keto-PGF,a%t
[*H] thromboxane B;(Amersham International
Ple., Buckinghamshire, England)& PBS-gelel] 3
A5l total dpm o] 8,G00~10,0000] A =23
A gl 1000 Hrtel et 2o =28
I E E7 0 Heste] A2 g4 antplasma(l
A FADE 20008 Y3 4TAA 1247152
¥F8-A|#H k. charcoal 600mg, dextran 100mgS
PBC 100mle)| &3] S charcoal & 942 600
py 7hete] F He H 1583 d2dA incu-
bated}H v}, 2 F Beckman 4 B AR 7= 3,
000rpm, 52-5< LM AHAA 12§49 char-
coald F 3 immune complexZ &2 &gt ui-
ton X-114, 2,5-diphenyloxazole(PPO) %}t dibutyl
phosphate(Eastman Kodak Co., Rochester, NY) &
4& HPLC £9] xylene(Fisher Scientfic, Fair
lawn, NJ) 2.2 YHE scintillation cockiail-g 14ml
7etn gL
(Beckman Instruments Inc., Fullerton, CA)Z =
Bargoh

Standard T2 ~E}F T L Sigma B AR FE|

Y3t PBS-gelatine Z 0.5WHE 125pi7b4] 4
2 BEo] Azs 2o] Atk TR

2 5459 BANAZ 9% AFH ZaIA

o2 liquid scindllation counter

=

=

- 99 —



o &-& 2 Prostaglandins

214 FAY 23 FAE 6T FolAop} 7

8} 9] Daniel Hwang JJ_-;—E-TEi Zﬂ%lﬂ-o} AR
Sk AZANE B8 gL AFEE BT
Sigma Chemical Co. (St. Louis, Mo) Z¥ ¥ 7
Blo] Alg-stth A3E RIAE duplicatests 3
#3 BeBAE AUHAG.

e o}

. Thromboxane B, %]&] =3}

EHE{LI @3 Fe] F-$ 7.96+0.43ng/mle]1 7
Pt REHE AX 2T TP F= 7.88+ 0.48ng
fmle.z Ze)7h itk dE-g F=Z 100mMo|
A ®2E 600mM=Z ¥EA)Z S =] thromboxanc By
o e gauRoy, duHAE R #4
A7 TANE dBg ANAE BT o2
=3 Bl AHE 1).

2. 6-keto-PGFi0 i]_o_] W 3}
o512 A X3 6] 7hel) A E AL
& 27bsts R o}, ¢33 g HEF
U Aol s HAXANNFE ZF
ko] #AYe] HE2LH Tr;\}zﬂ%{q 24
F o= vl H E B H AL E g2

7} Z712 4% 6-keto-PGF 10 S A E 7‘7]-5-]
o ZEAEHE X TN SRLEET}
g5 E2Fel Hske] 2A =)7L gagol
5]31‘:]'(&&)16 2).

foofn oo > o2 ain o
nﬁ#rﬂ%ﬁﬁ?ﬂ&%ﬂm
n\'OlN

8. PGEy % 9] WAz}

6N 7FS FAF AR 20 AHHELR
G135t A7) A) L Y2 T PGE, A& 368.79%
41.58pg/mlo| L, & ¥ %7 100mMY =
610.42% 57.63pg/mlZ Z718 B Y21} 800mM 9}
600mMEZ F57} L3248 PGE, WAL g2
ol Blate FHAHEA e AE I M AT

S 466.06F 47.51pg/mle] QL o &L F LI}
271445 PGE, A AL Zhz} 472,914 49.41, 418,
94+ 44,10, 286.91% 38.33pg/mlz Z+A 7S
g & Ak

Table 1. Level of thromboxane B, of monocytes
alter 6 hours or 24 hours incubation follo-
wing in vitro ethanol weatment for 30 mi-
nutes. Monocytes were activated with 800
units of IFN-y for 3 days

IFN-y(—=) IFN-y(+)
(6 Hours)
Control 7.96+ 0.4% 7.88+ 0.45%
Ethanol 100 mM 7.65+ 0.43 6.64+ 0.36
Ethanol 300 mM 5.07+ 0.29 9.29+4 0.52
Ethanol 600 mM 7.21+ 0.40 7.80+ 0.47
(24 Hours)
Control 5.58+ 0.30 7.67+ 0.41
Ethanol 100 mM 4.58+ 0.26 7.50+ 0.44
Ethanol 300 mM 7.01+ 0.58 9.85+ 0.59
Ethanol 600 mM 9.16+ 0.56 6.78+ 0.36

*nanogram per ml of culture supernatant with stan-

dard deviation

Table 2. Level of 6-keto-PGF o of monocytes after
6 hours or 24 hours incubation following
in vitro ethanol treatment for 30 minutes.
Monocytes were activated with 800 units
of IFN-y for 3 days

[FN-y(—) IFN-y(+)
(6 Hours)
Control 2,154 0.14 2.654+ 0.15
Ethanol 100 mM 2,75+ 0.16 2.59+ 0.15
Ethanol 300 mM 2.58+ 0.16 2.37+ 0.15
Ethanol! 600 mM 2.194+ 0.14 2,454+ 0.15
(24 Hours)
‘Control 2.19+0.14 2.484 0.15
Ethanol 100 mM 271+ 0.21 2.31+0.14
Ethanol 300 mM 2.75+ 0.15 2.28+0.15
Ethanol 600 mM 2.85+ 0.16 2.04+0.15

*nanogram per ml of culture supernatant with stan-
dard deviation

247k Fe] B o@E Fxrt FIIERE
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mMe| ZA$oE Al c)k(rable 3).
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Table 3. Level of PGE; of monocytes 6 hours or
24 hours incubation following in vitro
ethanol treatment tor 30 minutes. Monoc-
yies were activated with 800 units of TFN-

v for 3 days
IFN-y(=) IFN-y(+)
(6 Hours)
Control 368.79+ 4153 466.06+47.51

Ethanol 100 mM
Ethanol %00 mM
Ethanol 600 mM
(24 Hours)
Control

Ethanol 100 mM

610.42+ 57.63
997.44 4 38.74
295.40+ 38.89

472.914 49.41
418.24444.10
286.91+ 58.33

189.55+86.22 460.60+ 46.56
242 504 37.08 457.95+ 46.31
Ethanol 300 mM 448.104 46.05 NA
Ethanol 600 mM  611.82+4 57.67 517.84+£39.39
*picogram per ml of culture supernatant with stan-

dard deviation, NA(not available)
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