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(57) Abstract: The present invention relates to a pharmaceutical composition containing a monoacetyldiacylglycerol compound as
an active ingredient for preventing or treating chronic obstructive pulmonary diseases, and a functional health food composition for
treating or preventing chronic obstructive pulmonary diseases. The monoacetyldiacylglycerol compound of the present invention in-
hibits the IL-4 expression in EL-4 cells and inhibits the infiltration of inflammatory cells into the bronchial tube in an animal model.
In addition, the compounds of the present invention have an excellent effect of inhibiting the expression of CXCL-1, TNF-g, or
MIP-2, thereby overcoming side effects of the currently used therapeutic agents for chronic obstructive pulmonary diseases, having
no toxicity, and exhibiting a superior therapeutic effect, and thus can be useful as a composition for preventing, treating, and allevi-
ating chronic obstructive pulmonary diseases.
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ARG 5z OFR-S )23 ChFR Q1A s) o] of Yofoll kel 71§14} 914l mpel
e 485k Rl vk st

[59]

[60]

[67]
[68]
[69]

[70]
[71]
[72]

-3
od,
1o
o o
K

= ol MEt]old 8] M & 313HE-2, EL-4 Al E ol A IL-49] W& &
AA et FEEDANA 71 HA W A E HFo JA S} =3 - o
313t = 52, CXCL-1, TNF-a == MIP-29] ©& 2 o A 8}= a3} 7} -3 v},
AA ARG E = T A A A E S X5 A o] 2SS ek, 54 o)
loAM A marrt el s slgE=A] shd A HAS o, X8 2
Mg Z2AAERE &5 AFEE 5 St
de] AAE A3 G

olsf, & Wy & 3H7] AAl oo A B} -4 A o' A gt 1 o] & o=
g o] o] & 57 Ag A W, o] 5o oF] B dbgo] g E = AL
of .

A x4 1: RFEY F5 E(Cigarette smoking; CS) A £

Azd1-1: QAR

F 9 CM7(Coresta Monitering Cigarette 7, Heinr Borgwaldt, Germany) 60
7R3 2 o) 43 2 F-E-(isopropanol), ol ¥F-E-(Merck, Germany), n-3] EFE] 7| 91
(n-heptadecane, Sigma-Aldrich, USA)S A}-&38}aL, 2§41 = A5 &4 A
(Automatic smoking machine, ISO 3308 -4 &, 2. 2!: RM20, Heinr Borgwaldt)&
ApET

Azd1-2: E2EMA7 S 24

FE 9 CM7(Coresta Monitering Cigarette 7, Heinr Borgwaldt, Germany)
A71SF= 21803402 1780l 2 A8kl FAL (522 £ 2°C, 55 60
+ 5%)°l A A A]351S] 2™, 1S03308 -4 ol 2] /] RM20(Heinr Borgwaldt, Germany)
455 A A(1S03308 A F)E ©l&-35te] F -3 35.040.3 me, & 17|
60+0.5 %, &AM ZF2.00£0.02 =, 18] 31 F 7 o]i= § ¥ o] H(tip paper) Z ©]+3
mm(overwrap+3 mm)7} ¥ £ 1SO 7 A WH o= dd¥hi & A4 7],
92 mm 7} H 2] X] & ¥ (cambridge filter, ISO3308 1A )2 ¥V &&=

3 A3 THIS03308, 2000).

Azd 1-3: 2 g7 SHE F=
Sl 7] E o] T 78 &) X L E (camberidge filter) E AW &

=
S| 3
¥} 0] 3 (cigaratte holder)ol| A &2 3t 212 100 m A2t &~ =0l Wil
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[83]
[84]

[85]

F=8v O]izfﬁ%%(lsopropanol) 50 md A& 7Fshe] # 3

8AI XL o] A Wk A ato] &S 5 F o Hstal At w5V R

Flom 37 9] AEef el B sF A& °©
F(scintillation vial)ol] F.0.31 A A 7} A5 o] &5)o] 97 H 533t}

Az 1-4: T YA EZ(TPM) T3 A4t
TTE TR F TPMY 832 317] 7812 12 o] 8351 Al AT
(7512 1]

2

H
—
=
ofy

5 YA W2 B (mg/cig), Weua: & 9 5 Filter Holder2] 57,
Wes: 1 A Filer Holder2] 57|, N: 3 Trap™d &1 ¢ 7)1 31 9~(cig.)

AR 1: EL-4 A XA ol etol A E St Ee Al ¥ =4 H7t

Ao} &7 (Fetal Bovine Serum)< 10% % 71§ RPMI ¥l A](Gibco)©ll, 7H-F-2= T
HIZE A EANEL4 HEE 5x 104 cells/m 9] 55 = AES}IL, 100 22 96
9.5 ool Bol) R1Ea 0] 12413 BeH W FAAT T2 3] T o] Lhepul
Hhel g2 T R v RiolAldy ol S A E 3= (MADG) R 7]
Wkl A2l e 3, 2442 Bt Foh2 MR AT AE 2 A 4 2l
CCK-8(DojindoA}) 7| Ell A A8 g tl &, CCK-8 &8 10 b A @7}0}% EES
304l A H ol 4A1E 52t BEEAIZT 5, 570 nmol A jﬂ*E(OD)%‘ =748kt
A 32 A E=E (cell viability)- 8F7] 5782 10f] whe} AlAHsESlaL, 1 A9 E 1] 3
1ol e AT, 2814 104 54 &2 DMSOE 0.2% A 2] gF vl i -&
YEeldth, 3171 3% 194, PLAG:= 1-palmitoyl-2-linoleoyl-3-acetylglycerol,
POAG+= 1-palmitoyl-2-oleoyl-3-acetylglycerol, PSAG+
1-palmitoyl-2-stearoyl-3-acetylglycerol, PPAG

1-palmitoyl-2-palmitoyl-3-acetylglycerol, OPAG+
1-oleoyl-2-palmitoyl-3-acetylglycerol, OSAG<= 1-oleoyl-2-stearoyl-3-acetylglycerol,
LPAG<= 1-linoeoyl-2-palmitoyl-3-acetylglycerol, LSAGT
1-linoeoyl-2-stearoyl-3-acetylglycerol & W EF I T,
[‘F s}Al 1]
MADG A2 o 0D 5T 0nm i

A AESE % —
B )= LX T Q0D T0nm 3t

> 1000

31
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[Table 1]
AlE |F5%(ue [EL4 A ZAEE(%, [N & |55 (ug |EL4 A Z A EE (%,
/me) H A 2} /me) H A 2}
e 0 100.00 + 0.58 =4 0 100.00 + 2.20
o) = o) =
PLAG(E |5 101.94 + 1.47 PPAG |5 106.28 + 1.39
C18) |10 97.54 + 8.05 10 105.84 + 1.38
20 91.82 +3.48 20 96.59 + 0.69
50 92.67 + 3.43 OPAG |5 98.04 + 0.94
100 95.29 +2.89 10 98.91 + 1.68
200 99.74 + 6.14 20 99.56 +2.86
POAG |5 106.94 + 2.69 OSAG |5 102.62 +2.18
10 106.39 + 1.19 10 100.98 +2.37
20 98.90 + 1.16 20 100.22 + 0.68
PSAG |5 98.46 + 0.33 LPAG |5 99.67 + 1.15
10 100.66 + 1.25 10 98.91 +0.50
20 103.30 + 2.15 20 99.13 + 1.18
LSAG |5 103.82 + 1.80
10 101.85 + 1.00
20 98.15 + 1.82

[86] 71 F 10 YER vle) o], Boibg o] ol e ol d S| M FE
3135 (MADG) 550l & EL-4 Al 3E 9] A A E&S #2321 EC-182
200 pg/mL ©]8k9] F ol A A3 =0 o] vreb ] ko, 1 9 e ES
20 pg/mL ©]38}9] g S0 A A =4 o] YEA] &2 E]lsl it

[87]

[88] AA A 2: BxolAE ol S A & S13HE o] EL-4 mRNA %3 91111

[89] Al 19 235 EE, 7] ExolAldtold A& 8=
pg/mLe] 552 5ol 311, EL-4 Al o A 2] PMA®] 2] $F IL-4 mRNA <] %?ﬂ
AA A= FA43A . FAH 22, PMA(L ng/mL) 2 §- %% IL-4 mRNA 2]

B S A T a4 o 4 HE-E-(Real-time polymerase chain reaction, real-time

PCR, quantitative real time polymerase chain reaction, gPCR)-S ©]-83} ¢
S8 AT A EEH] = 6 - o] Eoll EL4MEE 1x10° Cells/weHQ] T
wEsto] 12 4170 ek Wl R F, wimob RTlobd 29 4% g B S
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pg/mL E5E 1A ZF B 88k, PMAS 1 ng/md o] 5 & A3 3, 124]7F
& QF | ST Total RNAE 55371 9 814, Trizol B(invitrogenA}, 1] =)S-
ARg3te] 2l A AKHRNA) S F53H3 AL, 4 %F 5, Omniscript RT kit (Qiagen,
GmbH, Hilden, Germany)E- ©]-&35}¢o] 4B 4 &4 (cDNA)E st 4 &
cDNAE 83} 3}7] 3 20 Vel IL-4 @ GAPDH ~&lo|W & Z7F &33)a,
PCR mix(PCR Master Mix, Bioneer, Korea)E A}-835}¢] 94 °Col| 4] 5471
¥ A (Denaturation)-S 8}, 95 °Coll 4 303, 60 °Coll 4] 453, 72 °Coll A 45% = 30
Abo] E(cycle) HH-&-A 71 T, 72 °Coll A 1073 & 45 B4 311 7] = PCRE
38l Sith. o] 9} o] 4 H EL-4 Al X 9] IL-4 mRNA®] & A &S 5}7] %
30 YERH AT 8171 31 30l A 2 Al W2 3 1ol A4 A uke} Ao

[90] %2

[Table 2]
4 Zetolm
IL-4 sense 5°- GAA TGT ACC AGG AGC CAT ATC -3
antisense 5°- CTC AGT ACT ACG AGT AAT CCA -3°
GAPDH sense 5- AACTTT GGC ATT GTG GAA GG -3°
antisense 5°- ACA CAT TGG GGG TAG GAA CA -3°
[91]
[92] i3
[Table 3]
AR &% (ug/ |PMA(1  [IL-4 mRNAS] FHAZFPMA |43 E(%)
mL) ng/mL) |A 2ol o g T4 %)
w4 |0 - 72.13£7.13 -
PMA A 2] " 0 + 100.01 £5.91 -
PLAG 20 + 78.17 £ 6.26 21.83
POAG 20 + 75.47 £ 13.15 24.53
PSAG 20 + 70.49 + 17.78 29.51
PPAG 20 + 48.62 £ 19.38 51.38
OPAG 20 + 58.58 +21.74 41.42
OSAG 20 + 55.84 £25.77 44.16
LPAG 20 + 61.11 £27.49 38.89
LSAG 20 + 41.62+17.61 58.38

[93] A71 3% 3004 Y ERY vEe) o), PMAE A 2] 8+ ol A TL-49] W& ko)
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[94]
[95]
[96]

[97]
[98]
[99]

[100]

[101]

S7FSHRIAL, ol & 71E(100% )2 & v, EimolAEr ol d e A&
2HetE 52 20 A 50 %] e Al &E HERA AT

Aol 3: Al RS wdl I A o

COPD A # 242 878 BALB/c T3 AHAE 7% 2 H 53} = (chloral
hydrate) 2 7} & 3, LPS 100 pg/ml 9} 3 =91l 55 = (Cigarette smoking; CS) 4
mg/ml2 1:152 Z3gH S E(LPS+CS £ =)< 18] 377 2l 100 b &
7] T (intratracheal) &Y Al A COPD 2.9& 9=l t}. 2, LPS+CS £3&&

e el gle d Ao dUE aFNER g
7)

" S oRIRF AT 2
el A ZeF ol 2250 w3 100 & 7] I (intratracheal) S Al 7 T}
EC-18-2 - =" & 30 mg/kg ¢} 60 mg/kge 0.5% CMC(carboxmethylcellulose
sodium)®l] = ¢, PS+CS -31& 100 & 7] ¥l (intratracheal) & Y 3171 1A 7F
Aol Ar-Foledtt. A2 (@) oFF ™ A E shA &2 AT (Intact), (i)
LPS+CSE A €] & t) 23" (COPD-control), (iii) LPS+CSE A 2] 1A]7F 7 EC-182
30 mg/kg 7375918 A AT, (iv) LPS+CS Z3HE 9] 2] ¢] 1417+ A EC-182 60
mg/kg BT 7o AT o R Yl A TR T 4 o A Y,

EEXEREEE ESNERTBEE- )

2N o] 4: 71 A o) F A A (BAL fluid: BALF) ¥-8] 2 A ¥ 4= =4

doll A F s -slo] H E A A NBALF) Q2B A S H2]str] 9 s
FBS-free/DMEM W o 1 ml-& €& A7 E 7] A (trachea)ol] 5= Al 7] a1
Lo R o] e F, 38 & A Helshe] ACK £ & 37°Co A 5+
&t

N

©

A ]ste] 24 E g8 A 7] a1, tFA] FBS-free/DMEM Hl Foll © 2 x| A
0.04% E 2] &F(trypan blue) 2 G A8 & F A X & S48 a1, 1 A=
317] 3% 49 2o

=
S
o3
<

:

4
[Table 4]
Group Inflammatory cell count
Total cell (10°) | % inhibition Neutrophil % inhibition
NC ©20.1+4.41 - 0.5+0.12 -

COFD 95.4+16.99" T 202.8+24.48° -
EC18-30 81.0+12.14 15.1 196.9+31.61 3
EC18-60 52.8+10.41 4.8 116.8+37.43° 42

183 37 49 o), TR H A A # A ECcoPD)ydll Ao H FFE Fash
SRR AFTAE 7IH S5 Y F7HF 2 H A COPD #
Aol vlste] 7| HA| #HEAH A W T AR Y ST
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wEE o, gk AFAE 7hEd S50 7 A SHA F7FeS T v,
oFE-F.o] 9] EC-18 30mg/kg Folutoll M= T AFAIEFTE5.1%

[102]
[103]
[104]

[105]

[106]

[107]
[108]

[109]

AAEN e, T2 = F H3hrE B A v EC-18 60 mg/kg
T M= ATAE 7} 44.8%(P<0.05) A A = Ao, S5 -] 4= L3
42%(P<0.05) & A = 1 T}

2N o] 5: FAHE A4S %3 CD4= 3 Neutrophils Gr-1=M 5 54

W] §F BAL A 255 Sx1054| 322 24 3F 3 4°Col| A A &3
(immunofluorescence staining)& 2! A| 8} 1 T, Z+Zhof] PE-anti-CD4(553047, BD
Pharmingen) % PE- ant1—Gr—1(553128 BD Pharmingen)<- ¥ 31 3047+ & &0l A
kS A 7T HhS T 33] o] 4} 91k ekE Ale] 2] Aok
A 3£ 52 7] (flow cytometer)2] Cell Quest 3 2 “131 (643274, BD Biosciences)-S
o] -83}o] CD4+ 18] AL Gr-1"Neutrophil T A| 21 =5 M ¥-&(%) 2 213 & &
M| 325 (total cells) & 4] -8-3Fo] 2F 222 o] A o] A )] F M| 3 >(absolute number) &
AEskgith

%5
[Table 5]

Group Cell count

CD4+* cell (10*)  |% inhibition  |Neutrophil*Gr-1+(10|% inhibition
)

NC 7.5%£1.49 - 0.4+0.08 -
COPD 510.1+157.65 - 33.948.19 -
ECI18-30 |308.2+66.78 39.6 20.0+6.97 40.9
ECI18-60 |152.8466.25 70.0 12.6+4.93 62.7

1 A3 A7) 3159 o], COPD F- a2 CD4+ 2 NeutrophilstGr-1+

Al E7F At z2tol b sle] 25 A A S7Fsh Sl o). v, EC-18 30 mg/kg
F-o] 7ol A= COPD F-2hvoll H|aldle] CD4+ M| =7} 39.6%, Neutrophils+Gr-1
+ M| 3271 40.9%(P<0.05) A E 21 2, 60 mg/kg o] 7ol A &= CD4+ Al 25477}
70.0%, NeutrophilstGr-1"A| 357} 62.7%(P<0.05) < A & 31 T},

A Al of 6: ELISAof] o §F 5] & Al =} ol W o] CXCIL.-1. TNF-a & MIP-29]
dl-&] gk =3

A F o A -2l g H| A H M el A CXCL-1, TNF-a. 2 MIP-2 3%
enzyme-linked immuno-sorbent assay(ELISA)Z =7 3} $1t}. CXCL-1, TNF-a 2
MIP-22] Z} &} A (antibody)E ¥ (coating) $+5-81(291195, R&D System)®]]
3] A1 8} microwell®l] T ¥l (coating) 3t & 4°Cll 4] overnight3} S th. 2+ well2 33]
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917d (washing) $H5-& N o5 A= g 2o (101 & 2A)E 100 A
WA 1A ZE 9 A 2ol A A g 5 23] 9]/ (washing) $HE 8N o=

M| A gk T}& antibody Avidin-HRP conjugeted (DY998, R&D System) 100 @0

Ae]shar, 1A gF A 2ol A WX & 3 thA] Al 8t th TMB 714 & 100402

Tokal bAoA 304-7F WA gk 2, 50 102 stop 892 A 2] gk ¥ ELISA

reader(Emax, Molecular Devices) 450 nmol| A &3 55 S48} a1, &3

AA &S AL A= 8] & 63 kT

[110] *6
[Table 6]
Group CXCL-1 (pg/mL) % inhibition
NC 71.9+15.93 -
COPD 312.6+63.16 -
EC18-30 264.3+£79.77 15.4
EC18-60 142.9+26.99 54.3

[111] 7371 3 69l YERE vle} o], COPD -t 7] A 5| 32 A 2] A
CXCL-19] A4 o] g ) ztel v]a] dAstA F:7kst it a5k,
oF & 5o ¢l EC-18 o] 352 COPD <ol H| 1l 3}], 30 mg/kg
E o] 3ol A 1= 15.4%, 60 me/kg 5-0] 7ol A 3= 54.3%(P<0.01) @ A = 9o}
[112] %7

[Table 7]

Group TNF-o(pg/mL) % inhibition
NC 1.5+0.34 -

COPD 35.049.68 -

EC18-30 22.4+13.98 36.0
EC18-60 13.4+5.33 61.8

[113] 3 7] 35 700 YER uEe) o], COPD -2 7] A ) E A A A
TNF-09] A o] Azl v)al & A 8HA F-7Fat vt shA T,
OFEF0] 3¢l EC-18 9] 352 COPD F-+oll H| 8}, 30 mg/kg
5o aof| A = 36.0%, 60 mg/kg 51 7ol A = 61.8%(P<0.05) < A = AT}

[114]  ¥#8
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[Table 8]
Group MIP-2 (pg/mL) % inhibition
NC 12.0£1.75 -
COPD 48.7£15.02 -
EC18-30 28.9+5.72 40.6
EC18-60 17.6+4.07 63.8

[115] =3 A7) 32 8ol LFER vhef o], COPD '+ 7] A 2| 3 A & A
MIP-29] A o] A kel vl af A A8 A F-7F8E At A 9, oF & o i<l
EC-18 5] & COPD -f-&-+of B] &}, 30 mg/kg 51 ol A &= 40.6%, 60
mg/kg Fo] 7ol A = 63.8%(P<0.05) & A ¥ St}

[116]

[117] oo A o R TH, & o] &= Vo Wit & ol 11

EAE AASHA M thE A 2 Q1 F R A A

T Atk ZE olal T = A= slolt) o] 9 B, o] Aol A V<=
= 2 W, g A%l Zlo] o} Ao 8 A

] A

T

ol sl sl ot g}, B wkne] Mol Y] A S A u T FhEs
E3) 3799 ov % W9, 13 1 Bt Ao E REEE RE W
i WP Gt 2 el Welo) EahEis Ao o4 6 ook st
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AT

[81% 1] &t7] sheha] 12 3% 151 = +$OM]9T4°V‘JE] A& E}%L%
f=d

B B | O
[heb 1]
—O—R1
—O—R2
—O0
y—cn,
O
71 Aol R1 L R23= 242} © 45 14 W %] 209] A HEAL7] o)t
%73 2] A1kl o)A, 7] Rl‘;’—lRZ‘: 7} 7} 2| & A (palmitoyl),

=8| 2 A (oleoyl), 2] = @l 2 Y (linoleoyl), £} = @l =< (linolenoyl),
2| o} 2 A (stearoyl), | 2] 22 E A (myristoyl),
o}&}7] &= = (arachidonoy) & T-A ¥ = T S 2 7 H A B ¥ =
Al A=
7873 3] A 16101 om, %71 R1 ® R29] Z3FHRI1/R2)E
I Ed/=dod, IV Ed/ =Y,
HlE%‘/OH‘r?lE_‘z%
Ed/avEd, S8 d/AHoR Y,
o //\Eﬂo}fﬁ%l,

[7d - 4] A 18}l

%414 5] A 1gkel oA, 37

%414 6] A 18}el] hoiA, 7] 7!
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¥ 7] & (Emphysema)$! A A&
(713 7] Al1gdell oA, 7] ErolAldt
CXCL-1, TNF-a ¥ MIP-2 0.2
o == sf} o] o] ki of FH|E 7

o= 2=,

81 8] Al1grel]l Aol A, 7] ErolAld ol e M & e,
Z|HA = ZHA ASAE 55 ZAA7I AU CD4T =
Neutrophils TGr-1* A| 255 A 7] = A& 5 02 8+
ZAE
%473 9] Al 1?%1 oI, 7] A E-E 3EH] 12 BA Y=
oM E T oA S A E 35S 0.001 WA 50 FHRE
?H’ro}% AR 2=
[heb 1]
—O—R1
—O—R2
—O0
CH,
O
%471 2ol A R1 B R25= 7H2) §hA S 14 ] %] 209] A4k7] o) o},
[7d 73 10] 3}7] BFshA] 12 FAE = BimolAdlE ol FE A E R E S
FEANT O R o=, T A A S| o e S
A7 s 4 F 24 =
[heb 1]
—O—R1
—QO—R2
—O
y—cH,
@)
A7) 2ol 4 R1 2 R2E= ZH2; ©h 2= 14 W #] 209] A dbak7] o] o),
7473 11] A10gel A oA, 471 R1 2 R2E 22 2] & A (palmitoyl),
[e}Ke)

27 2 Y (oleoyl), &l = #| 2 Y(linoleoyl), ] = @l = (linolenoyl),
2| o} 2 A (stearoyl), | 2] 22 E A (myristoyl),
ol g}7] & &= Y (arachidonoyl) & 7-4] ¥] & 7 O 2 B A el & =

4% 12] 107l Shol A, 471 R1 R R29] ZFHRI/R2)
UV EY, I Ed/ded, B Ed/g = oY

2
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