SE2ZES[A, The Journal of Applied Pharmacology 3. 104-110(1985)

Eicosanoid A7} &lF & #3lo| o|x|=

Bz -

THS - MEE

=k

+ E[HE - Fxio}

o)ghed A g ekt s, 1A E Wee A7

The Effect of Eicosanoid Analogues on the Change
to Blood Pressure in Rat

Jae S. YUN*, Yeon S. YUN!, Jeung H. SHIN,
Hyun J CHOI and Jin A CHol

College of Pharmacy, Ewha Womans University, Seoul 120-750,
Korea ‘Labovatory of Immunology, Kovea Cancer Center Hospital

(Received March 10, 1995; accepted May 26, 1995)

Abstract— Arachidonic acid (AA, C20 : 4, w-6) and eicosapentanoic acid (EPA,C20 : b, w-3), which are polyunsa-
turated fatty acids forming eicosanocids, were tested for their effects on blood pressure in Wistar rats and
SHR. AA is the most important precursor for the biosynthesis of eicosanoids which include the prostaglandins,
prostacyclin (PGLy), thromboxane A; (TXA;) and the leukotriens. TXA; is a potent vasoconstrictor and a powerful
inducer of platelet aggregation causing myocardial infarction and hypertention. In contrast, PGI; induces vasodi-
lation and inhibits platelet aggregation. In this study, AA markedly increased blood pressure, but its effect
was antagonized by both EPA, a structural analog of AA, and dazmegrel, a TX synthetase inhibitor. Also,
AA enhanced the antihypertensive effects of hydralazine and captopril, and EPA reduced TXA; production.
These results indicate that the hypotensive effects of EPA might be closely related to the decrease in TXA;
biosynthesis due to competitive inhibition by structural similarity of the EPA to the AA, the precursor of

TXA,.

Keywords [ ] arachidonic acid, eicosapentanoic acid, docosahexaenoic acid, dazmegrel, hydralazine, captopril,

thromboxane, prostacyclin.

Prostaglandins(PGs)2] ## arachidonic acid(AA,
C20 :74 wb)= AN A M2 M) 2He-o] v} tfesh
2% Az FHEH PGsoE wfAbsch wad el
g P5EHPe] & ofE AHkE S Jepfi=
2 gAARER dALEed 2 5 TXAE 959 (Sve-
nsson %, 1975), Z71=HE= (Bunting 5, 1976), 459
(ellis %, 1976: Svensson® Hemberg, 1976) 2 &3
AEDEls 5, 19774 F=3= He d39F ¥
PN 2XIQALEA AlZAN, FHAE U v¥S
frtsl= fgle] H7]% sl (Needleman 5, 1981), ]l
uhsle] PGl Edelsd 2 "t §3 oA 28] <)
on® A 2 BxAF} i) 97 HY7FEArSol
glezle}l AzrHc), weba AA HAREE 5 TXA; 43¢
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Aoz AAA7| PGLES AdjH o ¥} gol
AT T = A2AL F=shs F2S A )
gt o1& Hgle] AAQ] &= -FAHA 4] eicosapentanoic
acid(EPA, C20:75 @3, Dyerberg 5, 1978, 1981)%}
EPAe} EA3 o}7} EE£32)¥4ke]l docosahexaenoic
acid(DHA, C22:6 3, Kelvin &, 1987) 5 AdE A
23 TXA, synthetase A|A dazmegrel UK 38, 485
o} AAMA "9k (Spontaneous Hypertensive Rat,
SHR) % WistarAdl &l =#AdA ] vXe d32
7AEs] ¥ A AA, EPA, DHA 5 eicosanoid % dazme-
grel Foi%e] HohHIE BT I 7|& YA}
A vlw ¢ PE28-2 HAEIHT TXA, 2 PFL,
AAeke] H3lE A stod 3 2034 Ao A PGse
Agg FHEA} stk
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AHEsE

250300 g} Wistard] <383 2 AFE 1152 AF
220~-250 g2] AH A 3¥E<+F(Spontaneous Hyperten-
sive Rat, SHR) S A A71A] I ALR(ATFFAD2} 5=
ARl AHse=E FFshHA dAHAZE cagerfol A
AR #A H5A7] F AME-sRedch
AREZ171

Grass physiograph(model 79 E), Narco bisoystem
physiogragh(MK IV), Sorvall Rc-5B Refrigerated Supe-
rspeed Centrifuge(du Pont Instruments) ¥ Gamma
Scintillation counter(COBRA II Packard Co) 52& A}
£s3ich.
Al2f o Fojek=E

arachidonic acid(99%), docosahexaenoic acid+= Sigma
Co. A|E=, eicosapentaenoic acid(EPA)= EPA 75%
g3t fFAE AFEslg.e™ olE& tween 80(Junsei
chem. Co. Ltd) 1038 33t % carboxy methyl cellu-
lose(CM.C, Kanto chem, Co. Ltd) Az]Algs-&le] &
2AlAH Al

hydralazine hydrochloride(4+z14]2P), captopril(X.2 A
¢h), urethane(Nakari chem. Co)-l-morepinephrine(Wako
Pure chem. Ind), indomethacin(Sigma Co)E A3}
t}. dazmegrel UK 38485 93 Pfizer Central Resea-
rch258 FFisiel

PGL9} TXA;# &4-& 2|3 6-keto-prostaglandin Fy,
(1] RIA kit$} Thromboxane B:[ 1] RIA kit= New
England Nuclear AZ(Du Pont)& AM-3}sich
sHeEs

250300 g¢] Wistar4d] <83 2 AF 1159 A4A4
AEGHE FAHE A=A A5 488 urethane 15
gkge A7p FoIZ mlAA7L B2 zAde] 2
ZAANE 71334 +ZF cannulas 4Helsle] 58 983
ek 5 F AFHS k338l AAECE can-
nulaE Ak4], pressure transducer(P 1000B)E <143
Narco physiograph(MK IV)& o]&3le] AFaskE: &
Astolct 2 HEEHes AAAHLE TA BT
GdFE AF A=A el A4l cannula® 53 F9
sk,
TXA; 9 PGLE =X

TXA; ¥ PGLE AAWA utzk7]7} =9 groHGil-
man %, 1980) = TXA; % 6-keto-PGF 2 E3|go =
Adg PF 4 TXA; YU PGLEE &Ao] Er}st)
we}a] 2 fAbaHE TXA, 2 6-keto-PCF.3-S SA%
L 24 TXA, 2 PGLEre = diAlsledc)

Sors 5 ¥(Sors emd, 1978)-5 #ste] radio immu-
noassay(RIAYYH.2. 2 TXB,[[] RIA kit ¥ 6-keto PGFy,
(1] RIA kit(NEN A|E)E o83l ZA3tqct

dAFe] FAAT sitreo] WAL o] WPHMAA
g3 AR Ajse AE o4 HA F4 6y
A 435} QA2 tracer(labeled antigen)Z} AR
dA ko] kAo vkl wpAlA o] FrhEdH
AEe tracer®E FAAFHEE uhabd 9] 9A &
FAE A8 % B/B, AEF EFFA g3t 2
*S AEIACh

FEF 24X AH ] FAYA HFHT AL
Wy 45mM EDTA 190 @9} 40 mM indomethacin 10
We) Eg-29de] 9l polypropylene tubeo] 7}&fod 4
Ceoll A 2500X g2 1657 AR5+ E Millex-GS 0.22
um filterE £33+ 98 TXB, 2 6-keto PGF,, &
AL Alg=2 AREEEY). 4 AR 0.1 miS 3tz TXB,
(1] R 6-keto PGFi[®I] tracer 0.1 m¥-& 713}
A E23 F 24 34 01mldgE ek 5& Bk &
). 5~8CoA 2047} E<} incubation A]Z F
tubeS ice bath® &7]3 wWYgl A-HAN 1mle 7}
8le] 52 ot B E8A|F) F 5~8ColA 3087t incu-
bation AlZc} 40-g= 3087 4 Hegt F 1 A4
SAE s wEy FFAE RS 9A-IE AAA
71% Gamma scintillation counter(COBRA II Packard
Co)Z 1E7} countdtsirc).

RE AFL duplicatione.E 3} o =A%l counts
per minute(cpm) - 2¥-E] ]2 Ald] 23 % B/B.E
Axbsln EETA6 o8 1 g AL

Net cpm of sample

% B/Bo= Net .cpm of “0” standard

X100

B: the bound of sample
B.: the bound of “0” standard

4 =

AAY]| o8t wakH 3]

AA 1 mg/kgs ANFA7 F A A EA459
HEsiglisle Table I} 7} Wistar ratel] AA 1
mg/kge ANFdA] BERE] A3 Hebo] AH5slo
A2 7ol whe} AbgEo] AAA 10EF+ 28 mmHg,
40%-F+= 45mmHge] AT FHEAE 5=
viehycl. SHRe| AA 1mg/kg FoAl 3EF4E ¥
gto] Ab&sle] 15EFRE|E 55 mmHge] ¥ hdaol
vepgter 1 % 2EAo 2 o] AL Wis-
tar ratell 4 Ec} SHRel|AME #gle] Al5-Fo] ©] Zich
EPA % dzzmegrelo]| 23t 2RHHS|}

EPA 75% ¥4% olfAAYL 100 m/*F tween 80
108-& $-8417) 0.3% CMC saline £9o2 343l
EPA 100 mg/kge AHFoJA] b gl AA8] et
3¢ €t 9~38 mmHze] = #-% el Table II).

thromboxane Ao AA] dazmegrel 3 mg/kg2 Wis-
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Table 1. The changes in carotid arterial mean blood pressure after injection of arachidonic acid in anesthetized rats

Changes in mean blood pressure (mmHg)

Kind of animal No. AA (mg/kg iv)

Time after injection (min)

0 1 3 ) 10 15 20 40 60
Wistar control 6 0 mean+SE 102 102 100 95 95 97 102 102 102
43 3.5 24 1.9 29 2.8 2.1 2.1 2.0
Wistar 6 1 mean+ SE 102 104 105 126**  130%*  130*%+  137**  147%* 147
4.3 21 29 54 16 1.9 9.0 34 2.1
SHR 6 1 mean+ SE 125 130 145%* 125%* 150** 180%* 185%* 190** 190**
5.3 41 3.8 3.6 19 31 1.8 2.0 2.0

**p<.0.01 vs blood pressure before injection of drug

Table IL. The changes in caroti arterial mean blood pressure after injection of eicosapentaenoicic acid or dazmegrel in anestheti-
zed rats

Changes in mean blood pressure (mmHg)

Drugs (mg/kg iv)
Time after injection (min)

0 1 3 5 10 15 20 40 60 90

meant SE 123 114 113* 114%*  107**  100%* 99** 86** 88*+* 85+
4.8 53 44 1.7 2.2 22 26 38 4.2 24

102 115 115 117 102 105 105 105 105 105
5.2 2.9 4.9 4.2 3.8 1.8 24 2.3 1.5 31

EPA (100)

Dazmegrel (3) mean-+ SE

n=4 *p<0.05, **p<0.01 vs blood pressure before infore injection of drug

Table III. The effect of eicosapentaenoic acid pretreatment on the chanes in carotid arterial mean blood pressure by arachidonic
acid in anestetized rats

Changes in mean blood pressure (mmHg)

EPA (mg/kg iv) AA (mg/kg iv)
Time after injection (min)
0 1 3 5 10 15 20 40 60
— 1 mean+ SE 102 104 105 126 130 130 137 147 147
5.3 26 3.6 6.6 2.3 24 38 4.2 26
100 1 mean+ SE 100 110 100 107* 97** go** 85%* 8o+ 8o**
2.8 1.3 16 24 21 2.0 4.1 38 22

Mice were pretreated with EPA 30 min before injection of AA. n=4 *p<0.05, **p<0.01 vs AA alone treated group.

tar ratel] AHFAAl FAAs hHse o
(Table II).
AA o|E =izl tist EPA 3 cazmegrel®| &
Wistar ratel] AA Fo 30%-Ae| EPA 100 mg/kgs
A2 sk -&u AA] 98 FshHsh= Table 117} #t}
AA BEFojA)e] dgatag Ft) 45 mmHg7kA) 4
2] o) EPA A2 AAd] 95 Fgt Abso- 3§
A radlga 238 47} sp7kEld e 20E5HE
= 15 mmHg7tA] 7Fslgc}
=3 TX §AS9AA dazmegrele A= A=
= Fojstel-su AA @EFH A Hgh ”ﬁlﬁ-i’}i
dazmegrele] 24327 tHTable IV). AA 5+5-5Fof 40&
ot 3= 45 mmHge] Ar42 el o} dazmegrel—-
A=A gL 15 mmHge AH4e] =Egich

ol

EPA o= &pislol chst indomethacin®| &
indomethacin(InM) 2 mg/kgS B7hHY Fo3 143t
%ol EPA 100 mg/kge A95oiskn A5 Wepasts
ZA8lgd 3 = 597 InM FoJ5t3 EPA A Fo]x]e]
d3hE SAstg g EPAS "t 282 InM A
Az 2 A =gk EPA 5o 147t & 13 Foi519le
o xrch 53] A5 Fojxlg Zghahge] A7 v =2A
vrelydc(Table V).
Hydralazine ©JZ HeMH3s0l tiél EPAS| H&

EPA 100 mg/kgE ™ &AWl F93H%- o} hydrala-
zine 20 mg/kg® FoI8ti 608z 2T Hes =
A8t A= Fig 13 2ch

ol ezl wWzFol} EPA Ax2Fe] =
hydralazine §-¢] ZA] ®&g}o] 3}7}s}7) A]z_}g}gi__u:]
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Table IV. The effect of dazmegrel pretreatment on the changes in arotid arterial mean blood pressure by arachidonic acid

in anesthetized rats

Dazmegrel (mg/kg iv) AA (mg/kg iv)

Changes in mean blood pressure (mmHg)

Time after injection (min)

0 1 3 5 10 15 20 40 60
- 1 mean+ SE 102 104 105 126 130 130 137 147 147

53 2.6 3.6 6.6 2.3 24 3.8 42 2.6
3 1 mena+ SE 105 107 120 125 120 117* 115** 110** 110**

4.1 24 2.9 20 4.6 44 4.0 4.0 31

n=4 Mice were pretreated with EPA 30 min before injection of AA. *p<0.05, **p<0.01 vs AA alone treated group.

Table V., The effect of indomethacin pretreatment on the changes in carotid arterial mean blood pressure after injection of

EPA

Changes in mean blood pressure (mmHg)

InM (mg/kg ip) No. of treat  EPA (mg/kg iv) —
Time after injection (min)
0 1 3 5 10 20 40 60
- — 100 meant SE 123 114 113 114 107 99 86 88
4.8 53 4.4 1.7 2.2 26 3.8 42
2 1 100 mean+ SE 130 98 101 109 112 112* 115*  109**
5.3 5.3 2.3 54 5.2 4.7 31 5.3
2 5 100 mean+ SE 130 108 102 117 118* 113** 118** 122+
44 31 2.1 4.8 31 15 15 10

n=4 *p<0.05, *p<0.01 v¢ EPA alone treated group.

Decrease of mean blood pressure (mmHg)

40

Time after drug administration(min)
Fig. 1. The effect of EPA pretreatment on the carotid arterial
mean blood pressure in the anesthetized rats treated with
hydralazine
Each point is mean+ SE of 5 animals.
O—0O control group (hydralazine alone)
®—® hydralazine+EPA
*p<0.05, ¥*p<0.01 vs control group

108528 gD dFYYRsttgo] AEHos
elsit}h. EPA A A 8]-& hydralazine

B} 20~27 mmEge] wi§ fejAel Frdsiabgel
weldel 278 o)glr)e] "etel 2= hydralazine
%ol Aol w]sle] 10 mmHg A= AZor AtErE
Z7hslg ek Fig. 1)

Captopril S|EM St Ci$t EPAS S

EPA 100 mg/kgE H &A=l Fojgh & o]e] captop-
ril 10 mg/kgE F-ol 3} 60F-7F Al&ste] g &4%
A= Fig. 24} 2}, olu] sk dl&=go v} EPA
AXNAT B5 captopril o] FA] "sglo] sp7Fslr] 4]
zhsled 208-F 5l kAT YA gubelabgo] &
Ao elygon EPA AH TS captopril &% F
73} 5mmHg Wele) dstrpst zhgo] velgd
ToE Wz vsle feAde] edrhFig 2). 282
captopril 2]&4 dshH 3l i3t EPAY] ofgkuchs=
EREA o 93 FrkslEa-g el hydrala-
zine &J&A4 b3l HEF EPAS] odgko] ¥ & &
HE vehde] captopril® #Lx]xBr} hydralazine=
H4-5oA] o] & F o 2 Y qivbslat-go] viebdth(Fig. 3).
Eicosanoidt|] 2|3t & = TXB, % 6-keto-PGF .=}
5}

AA 2 mg/kg, EPA 192 mg/kg, DHA 16 mg/kg 2 o
25 CMC 1mg/kgs 274 H7h Fo3k 2427+
3o kA Eoa HFAg AFs¢c) eicosanoid7}
A7 B3te] F9% F AA 9 EPAS] JAMIE-EY
HBAES BA A GBS A Foisfe] 2uljkS B
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Decrease of mean blosd pressure (mmHg)

0 20 40 60
Time after drug administration(min)

Fig. 2. The effect of EPA pretreatment on the carotid arterial
mean blood pressure in the anesthetized rats treated with
captopril
¥ach point is mean+ SE of 5 animals.
O—0O control group (captopril alone)
W—N captopril+ EPA
*p<0.05 vs control group
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Decrease of mean blood pressure (mmHg)

F  ——

[=2]
(=]

0 20 40
Time after drug administration(min)

Fig. 3. The comparison of hypotensive effect of hydralazine
and captopril on the carotid arterial mean blood pressure
in the anesthetized rats pretreated whith EPA

Decrease of mean blood pressure (mmHg)

Time after drug administration (min)

7P 2 Fodsly 2427 F €9 TXB; ¥ 6-keto-PGF,
AAFE SAs) TXB#L MAAo)g X7}t w)$
Aot A AAe] 9sle] TXB%e Z7tElg
EPA| &A= djz27 R} TXB, o] 13.1% 743ty
A AAF AR gl AAFTRE TXBake] 21.3%

Table VI. The effects of eicosanoid on level of TXB, and
6-keto-PGFy, in rat blood

6-keto-PGF,, TXB,

dose TXB, 6-keto-PGF, ratio(%)
(mg/kg ip) (pg/ml serum)
control - 2152+ 4.63 249+ 0.07 115
AA 2 23.08+ 6.23 272+ 035 117
EPA 192 19.02+ 10.40 216+ 0.34 113
DHA 16 759+ 117  217+012 285

n=6 *p<0.05 vs control group.

Zastdck. DHAS | o)sj4] TXB, MRS hzP
o] n)3ted 184% ZshAr) 6-keto-PGF A ol =
d3kL n|xx] E3)lgitH(Table. VI).

L]

1

arachidonic acide= AAHNA d2EF- PGsE o)
AtEe] ME ANbEE dulag-g velye gy Ay
F FA5] A7E FRAseY F8 9%E I B2
Ayl A o} AAE AWoE Fo JHYPos ¥g
Hahg fEsgew el EA43% Aok dul
o2 B¥3xukibel AAE EFF 983 sl "ehe
WE = sl Y7hsks Adapbe bk Adajelr) o]
AA2] T} AR 2 dihw AR} PPFSatgo)
AA vieht 2y, A3 59 feddalel € 4
W TXAE9] diAl7) o)A Frlkste A 34 =
e e AMF Hxel A7Ec)

= AAVE TXA:Z djAts A ARE 713l
Aoz Qlgk Zatatg-o] gleozlel 47 sl EPAE
Folztel AAd] o7k dghts-& FR3F] JAlsteled
EPAE < Tojslgle oz ol o)A slA Jes
st stglenz EPAE W4 AAYE %S oA
kg skelsictn 44k o)+ EPAE thaFshigl

£5 o] 43 3k= Greenland Eskimogl2 4244
Zo} Bl AsEo] A9 ¢leri(The state of health
in Greenland, 1978; Bang and Eyerberg, 1980) 254
gA4AA 242 EPAY o] F3L ALAH Y} F
w733} §=1e] cholesterol, triglyceride % low density
lipoprotenin-< 3 AF|H. 2% high density lipopro-
teing ¥chs= ¥ (Dyberg %, 1975; Bang 5, 1976)%}
7147 s#o] gt B} 7]E 3Fa¥slel hydrala-
zine#} EPAE ®l8%o0jA] hydralazine ©-5%-ojx] 3t}
"ql7kslabao] F7}7} captopril W-E-Fo]A] B T
A4 vepd A2 Heol EPAE reninel 23] 4
3% angiotensin 12] angiotensin IL2¢] a4 oA
Aenche A od PP olshabgof 27 ¥
S7Fstatg-ol o ERE A s viEpd Aeta A
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ZrE o}

EPA= AAs}e] F2FAlAeR HEAH cyclooxyge-
nase®} thromboxane synthetaseol| tjdlo] AA<} 474
o2 Zagled(Needlman =, 1979: Lee 5, 1984) AA
halE 3427k (Kelvin 5, 1987)= Balg u]Fo] of
¥al7relat = EPAVF AAY di7tz 4w &3 %
H@rEago] 743 PGH, tivbelZl TXA =9 R3S
A A3t PGH, =24l 4422 Zgste] TXA,9
42 Axst A3yt gz

AAZHE] TXA, AL A sh= dazmegrel2 throm-
boxane synthetase *s|l2 AAo| &g A HEAYE
oA stsdet. z2} dazmegrel- G TofAl ot
33-& w|Xz| Eatgdrh dazmegrel: A7)
SHR® 5571 ¥3hg 25 mmHg7hA] A 8HA] 3= B
(Howard %, 1984)%} A4 =& angiotensin Il-salt 3
golHN A #Hate <dskE P|AA YUrh= E3(Ma-
heshe} alberto, 1988)7} 1ol dazmergrels} & 4AA =
Bakste] ofa] Aol gich. £ AHelAE SHRe A=
Debzbebat e AT F et O AAe 23 ek
A5S Ak 2o E ey

AAE HageM d@pSa44 TXAS A4tz
@ A Ho| 9284 prostacyclin(PGL)S A4
slo] o] <k AR M7 HPTE, byt
Hged & 9&€S vy Eo

TXA, ¥ PGLE L uizt7]7} wfi% Fof TXA.= 37C
o A 302, PGLx 34#ute] A3 djA-E< TXA, %
6-keto-PGF,,2 # 2 2(Gilman 5, 980) RIA¢]| &3} ] =
A& & 3k olH eicosanoidE FiE
Z=x19 WEsE @@= 7ol ol eicosanoid7} A
Zahg E3le] F79 & AAY EPAS ojrpabEe] ¥
AEE FEsIA 3] "o oFE Fof S22 F
Aol 97 dshaEg FAstaA FoAg A Foi
o] 20 &3¢ BN E Foidtz 2447 F F2] TXA
2% 2 6keto-PGF3S FA3igich. AA, EPA H
DHAZ Foigk & TXA,9 6-keto-PGF,, S E5
oA EAslgLw AAE WEFTHET} TXA, AL
2714173 EPA®} DHAE TXA, AA=E Hxdrwc
A2 AT AAFA R TXA, 453 AAF TR E o
Z Zo 7 Z4sksct

Tt "a $3gA 2 R ool gpgo] glw
6-keto-PGF;, A A 8- EPA a4 Z7}ahr] 231417
w) Feoll TXAoll & 6-keto-PGFy.o] A= ¥l
EPAel 9j3ja Z7)alx] Zatdnh 2ev) £ AT A
5% EPA % EPAEZ4¢]l DHAE #7|7F A%
AR ZELHA lelMdE FA 3l 6-keto-PGF .2
Z7ke} TXA9] A48 HelonZ (B AA4F) Fof
242)7k o)Ak AF2] TXA9} 6-keto-PGF.9] A&l
i ste] Al Ay E whskR AR

AR Fag ¢4 ¥ ¥AFF L] de

TXA 28 A#ge] Aoz vf FHA veiyel o]
Azl F AWstEa dAsA dAES A

3 glotn AHRRC

z =

PGs9] AT AAS) tALE AT 2H HghHsts)

e} 71& sardsierale) W aE Aok
= A4a % SHRolA 5282 vehi e

EPAL o) #5242 JAsds EPA 35 Fo
A% "Hizbslabg-g vteloh %3t dazmegrel: AA
Fo] FAAHAE AA 9T Hhdsare-S GAE
o} GEFojAE diss eplA 4 71E
w8 gtk hydralazine 22 captopril-&- EPAS} H-4A4]
g47tstags o8 ZA F/MAFA G

EPA¢} 7 23 DHAE= €2 TXA A= 747t
Z EPAY] #gi7}slatg wrdd 72 fale] gle Ho®
X el},

HAte| 2%

o) @FE wH ARSI A} A AT Adel s
o]Fo] How, olo] FAeg =P}

FoEs

Bang H.O. and Dyerberg J. (1980). Lipid metabolism and
Ischemic Heart Disease in Greenland Eskimos. Adv. Nutr.
Res. 3, 1-22.

Bang. H.O., Dyerberhg ]. and Hjorne N. Act. Med. Scand.
200, 69-73, (1976). The composition of food consumed by
Greenland Eskimos.

Bunting, S., S. Moncada and J.R. Vane (1976). The effect
of prostaglandin endoperoxides and thromboxane A; on
strips of rabbit coeliac artery and certain other smooth
muscle preparation, Brit. J. Pharmacol. 57, 462.

Dyerberg J., Bang Ho and Hjorne N. (1975). Fatty acid com-
position of the plasma lipids in Greenland Eskimos. Am.
J. clin. nutr. 28, 958-966.

Dyerberg J.,, Bang H. O, Stoffersen E. (1978). Moncada S.
and vane J.R., Eicosapentaenoic acid and prevention of
thromhbosis and atherosclerosis. Lancet 11, 117-119.

Dyerberg J., Jorgensen (1981). Human umbilical biood vessel
converts all ¢/5-5,8,11,14,17 eicosapentaenoic acid to prosta-
glandin I. Prostaglandins 22, 587.

Ellis E.F, O. Oelz, L.J. Roverts II, N. A. Paynes, B.]. Sweet-
man, A S. Nies and J.A. Oates (1976). Coronary arterial
smooth muscle contraction by a substance released from
platelets; evidence that it is thromboxane A,, Science 193,
1135.

Ellis E. F, A. 8. Nies and J. A. Qates (1977). Cerebral arterial
smooth muscle contraction by thromboxane A, Stroke 8,
480.



110 Jae S. Yun er al.

Gilman A.G., Goodman L. and Gilman A. (1980). The Phar-
macological basis of therapeutics 6th ed. 669-670, Macmil-
lan pub. N.Y.

Howard D. U, Edwin K. J.,, David P. and Robert J. W. (1984).
Thromboxane synthetase inhibitor UK38, 485 lowers blood
pressure in adult Spontaneously Hypertensive Rat. J Car.
Pharmacol. 6, 969-972.

Kelvin D., Lawrence J.B. Frank M.L. and R. Vanongen
(1987). Effect of diets enrich in eicosapentaenoic or doco-
sahexaenoic acids on prostancid metabolism in the rat.
22(9), 647.

Lee T.H., M. Mencia-Hureta, C. Shin, E. J. Corey, R. A. Lewis
and K. F. Austen. (1984). Characterization and biologic pro-
perties of 5, 12-dihydroxy derivatives of eicosapentaenoic
acid, including leucotriene Bs and the double epoxygenase
product. J. Biol. Chem. 259, 2283-2389.

Mahesh M. and Albefrto N. (1988). Role of pressor prosta-
noids in rats with angiotensin [I-salt-induced hypertension.
Hypertension II: 758-762.

Needleman P, A. Raz, M.S. Minkes, J. A. Ferendelli and
Sprecher. (1979). Prostacyclin and thromboxane biosynthe-

sis and unique biological properties, Proc. Natl. Sci. USA
76, 944-948.

Needleman P., A. Wyche, L. Le Duc, S. K. Sankarappe, B. A.
Jakschik, H. sprecher (1981). Fatty acids as source of pote-
ntial “magic, bullets” for the modification of platelet and
vascular function. Prog. Lipid Res. 20, 415.

Sors H., Prodeller P. and Dray F. (1978). Analytical Mehod
for thromboxane B; measurement and validation of radioi-
mmunoassay by gas liquid chromatograph-mass spectro-
metry. Prostaglandin 16, 277-290.

Svensson J., Hamberg M., B. Samuelsson (1975). Prostaglan-
din endoperoxides IX. characterization of rabbit aorta cont-
racting substances (RES) from guinea pig lung and human
platelets, Acta. Physio. Scand. 94, 222.

Svensson ]. and Hemberg M. (1976). Thromboxane A; and
prostaglandin H;, potent stimulators of the swine coronary
artery. Prostaglandin 12, 943.

The state of health in Greenland (1978). Annual reports from
the chief medical office in Greenland for 1973-76. Godthab,
Denmark.



