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Effects of Lectin-conjugated Ellagitannin on the IL-1(,
Gene Expression of Macrophage

Han Jun Kim, Min Soo Kim, Min Won Lee, Yong Wook Choi, Ha Hyung Kim and Do Ik Lee*
College of Pharmacy, Chung-ang University, Seoul 156-756, Korea

Abstract — Lectin-conjugated praecoxin A, which has developed as a missile antitumor drug, is the one that has con-
jugated with wheat germ agglutinin (WGA), a kind of carbohydrate-binding protein (lectin) especially bound to melanoma.
Praecoxin A is a kind of tannin extracted and purified from plants. Beside this direct antitumor effect as tannins, we have
examined an activation of macrophage by lectin-conjugated praecoxin A. We also confirmed the gene expression of IL-1 3,
both in vitro and in vive. We added 1, 10, 100 pg/mi of lectin-conjugated praecoxin A, 10 pg/m! of lectin, 10 pg/m! of prae-
coxin A to normal murine macrophage and analyzed the extracted total RNAs by RT-PCR after 4, 8, 12, 24 hours. Our data
demonstrated that lectin-conjugated praecoxin A increased IL-1 B, mRNA expression in a dose dependent manner. However,
the effectiveness of lectin-conjugated praecoxin A was not superior to lectin and praecoxin A.
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Fig. 1-The structure of Praecoxin A(C,Hy0,, M.W.=952.08).

praecoxin AZ ARE3ISTE ¥, o] lectin-conjugated praecoxin
AE AE HejF oz Zgalo] kg E WIshs vAtdY
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&

CO,, 95% air= WF CO, incubatorlx} 2417+ 8ik3lo] plate
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Macrophage culture — 8% standard protocols®ll ™2k
) ket v 1829 macrophageE 5% 10° cells /4R 75 cm?
flaskol] 33} v} Macrophage™= RPMI 1640 medium ol 4]
37°C, 5% CO,, 95% air% Bt CO, incubatorollA] wjorstict
A 3~4Y ] wiekst 2ol dn vitro TS FESISIT

In vitro M% - 653 ICRAl mouseol|*] macrophageZ 33}
o] 75 cm” flaskofl 5x10° cells®) 2531 3~49 wiFstRAt.
Lectin-conjugated praecoxin A, lectin, praecoxin A, LPS = HJ|
Aol 150] ARSI} Macrophageol] th3h zF oF20] Fale o
o}y 7] 218te] standard protocolsol] wet A&ataic,

75 cm’ flaske] ¥jA S ZAST A lectin-conjugated
praecoxin A 1, 10, 100 ug/mi(1.27, 12.7, 127 puM), lectin 10
ng/mi(12.7 uM), praecoxin A 10 ug/ml(12.7 pM)yS 2zt A<
g F 4, 8, 12, 24713 wiekSITh. Trypsing: A 2jshal wiA2
A% Fofl Zokrh RNA extractiond w7h4] -70°Cel] 2313
t}. Negative control£A] Hll#|ellA wleka}31 31, positive control
24 LPS 1 pg/mi(12.7 uM)yS Foi3t & wiedsigion] flo &
Ast w0 g A

In vivo A8 - 653 ICRA mouse 4v}2]5 3+ 719 #Oo =2
3l standard protocolsell w2t A& SFAT), Lectin-conjugated
praecoxin A, lectin, praecoxin A, LPS+ PBS(pH 7.2)ol =]
ARE-SE3ITE

A+
lectin 5 mg/kg, praecoxin A 5 mgkgS B7FFAL 3 £ 4, 8,
12, 24*3F Foll macrophageE #5131, negative controlZA]
PBS buffer= 0.1 m/ 5913}% 32, positive control®4] LPS 1
mg/kgs Foislo] $l9t TS o R AYaidint. 7F o5
%2 0.1 mi7h El=E 2333tk RNA extraction® W 714]
-70°Cell B33}t

RNA extraction —5%10° cells 7152] macrophageZ 4, 8,
12, 24A]17F 3] #3&ko] RNA extractionS &3t} Pharmacia
biotech®] instruction®l] wHE} total RNAE extractiond}3ich.
-70°Ce] B#g MEE =2 % LiCl 894 350 pl, B-mercap-
toethanol 3 i, extraction buffer 150 w, CsTFA 500 w2 7}
3to] vortexslo] MEE lysisAlFTE 15,000 rpmelA] 1587 €
AE281 total RNAS 3t &2 total RNAS AIEsH] 9
3o extraction buffer 75 pl, LiCl &% 175 ul, CsTFA 250 w/
Z 7}eto] A HE Fof 70% ethanolE 7}8+o] vortexdt &
15,000 rpmelA 587+ 48 Ee & ethanolS AATE F A&
oM 1583t 747A1Zt}. Total RNAS] DEPC-treated water 50
We 7kete] Aol 15~30%3F WAE $- vortexdkil 65°CollA
10527 714 33inh. vortexdt - -20°Cell R#sih.

lectin-conjugated praecoxin A 1, 5, 10 mgkg,
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RNA &0l — $lolX] ¥ RNAE 2RIsH] 91510 Total RNA & 8= 20 piE RT-PCR kitE AM-3}% ) RT-PCRE
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nm®l’~ bandE 1515} 60 59t incubationdl] ¢DNA EH4do] =%]10™, 94°CollA 5

RNA HZHODEH) - 92 RNA9 55 spectrophotometer - F9t 71488]] reverse transcriptase inactivationdt 5 4°Ce]|
2 E35-0] 260 nmellA SHEE SAsG. ot AxbEd e A incubation® ¢lt}. PCR F&& 94°C 05&, 55°C 158,

2 tcul RNA L& AlAsE 39 Reverse Transcription- 68°C I3, 34 cycles® RFSAIZCE 3 w2l PCR product® 1.8%
Polymerase Chain Reaction(RT-PCR)®l| A} total RNA 1 agarose gelo|A] loading3l2ith PCR HWh-2-of Alg%® IL-1B
ugs ek primerE- T vk

5' primer CTGAAGCAGCTATGGCAACT

N1]=0D260 nmx DX 40 pg/m! (D=final dilution fact
(RN nm hg/mi ( ution factor) 3 primer TAGCCTGGGAGCAAGGCAGT

Reverse Transcription-Polymerase Chain Reaction(RT-

PCR)--1 ug? total RNAreverse transcriptionol] AF&-3F U}, Az
20 U< Moloney Murine Leukemia Virus reverse transcriptase,
10 U2 RNasin, 1 U9] thermostable DNA polymerase, dNTP In vitro A¥ —in vitro 213 A3} IL-13 mRNA= o} 3

8hr

740bp—>

B-actin 123 4516867

349bp —>

12hr

740bp—>

B-actin

349bp —>

Fig. 2 - The effect of lectin-conjugated praecoxin A on the induction of IL-1 mRNA in murine macrophage i vitro. Total RNA extracted from
rmurine macrophage 4, 8, 12, 24hr after applications of 1, 10, 100 ug/ml of lectin-conjugated praecoxin A, 10 ug/m/ of lectin, 10 pg/
il of praecoxin A, was analyzed by RT-PCR for the identification and the induction of IL-1p mRNA and B-actin mRNA. 1 pg/m/ of
LPS was used as a positive control. 1=Baseline signal, 2=Lectin-conjugated praecoxin A 1 ug/ml/, 3=Lectin-conjugated praecoxin A
10 pg/ml, 4=Lectin-conjugated praecoxin A 100 pg/m/, 5=Lectin 10 pg/m/, 6=Praecoxin A 10 pg/ml, 7=LPS 1 pg/ml
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8, 12, 2477k wf LPSS} ®|wsld LPSET okshAl S71= 3Tt
Lectin-conjugated praecoxin A 100 pg/mii= 4A|7H5E] 24X17F
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349bp —>
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349bp —>

7 8hr 123

7  24hr 123

mRNAZ} ot Z7HEIQU T, 4X7H5E] 24X3704] LPS$H Bl
sl LPSRU oFshA S715]0t). Lectin-conjugated praecoxin
A 10 pg/ml, lectin 10 pg/ml, praecoxin A 10 pg/miE A= 4]
&, IL-1p mRNA expression® 2 x10)7} GSAcHFig. 2).

In vivo A8 —in vivo AY A¥} IL-18 mRNAE o}F A=
A2)8HX] 952 baselinedlMT 434 FHlEl Q18-S & 4 Q)
%ltt. Positive controlZA] LPS 1 mgkgsS Foi3E& o
baseline signal?} Bl@aFH 4AI7HEE] 248 177F4] IL-1B mRNA
< 7H}U

Lectin-conjugated praecoxin AS IS o} baseline signal
¥} ¥]8PH lectin-conjugated praecoxin A 1 mg/kgs 4A7HE-
E] 2477714 IL-1B mRNAZ} ozt S71E%03, 4XI7HE 24
AZWA) LPSS) vl wahd LPSHL} oFtA| $71= 91t} Lectin-
conjugated praecoxin A 5 mgkg 4*7HAE 24A17174] IL-1B
mRNAZ} oBF S7hE] U0, AAZHRE] 242170744 LPS9F vl
3l LPSKEL} ekl 7=t} Lectin-conjugated praecoxin

4 5 6 7

4 5 6 7

4 56 7

4 5 6 7

Fig. 3 — The effect of lectin-conjugated praecoxin A on the induction of IL-1B mRNA in murine macrophage iz vivo. Total RNA extracted from
murine macrophage 4, 8, 12, 24hr after injections of 1, 5, 10 mg/kg of lectin-conjugated praecoxin A, 5 mg/kg of lectin, 5 mg/kg of
praecoxin A, was analyzed by RT-PCR for the identification and the induction of IL-13 mRNA and B-actin mRNA. 1 mg/kg of LPS was
used as a positive control. 1=Baseline signal, 2=Lectin-conjugated praecoxin A 1 mg/kg, 3=Lectin-conjugated praecoxin A 5 mg/kg,
4=Lectin-conjugated praecoxin A 10 mg/kg, 5=Lectin 5 mg/kg, 6=Praecoxin A 5 mgkg, 7=LPS 1 mg/kg.
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A 10 mg/kgs 4Bl 24437FA] IL-18 mRNAZ} 5711
1, & RFE 24X177k4] PSS} Blwskd LPS9E A9 Bl5:38}
Al Z=71=]30c}. Lectin 5 mgkgs o332 | baseline™ B}
BPE A 7HEE] 24X74A] IL-1B mRNAZE oFF Z74E900, 4
AZHELE] 2401 7170R] LPSQ) v wshd LPSET o5HA| S71e
%lt}. Praecoxin A 5 mgkgs 5932 W baselined} v]iwapd
4N FHEE] 24X 2774A] IL-18 mRNAZ}E ok 715|901, 4X)7E
HE 2427742 LPS9} vlwahd LPSHot oFstAl S71=E it
Lectir -conjugated praecoxin A 5 mg/kg, lectin 5 mg/kg, praecoxin
A 5 rgkgs A2 v]w3bE, [L-1p mRNA expressionol] £ 2}
o7} AUTHFig. 3).
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In vitro°l A IL-1B mRNA< lectin-conjugated praecoxin A
10 pg/mio| A 8, 12, 24 A1 7+ ), lectin 10 pg/ml, praecoxin A
10 pg/miollA) 24175k baseline signal®} Blasle] okt &7}
%S 21} positive control§! LPSE.TH= okaHA Z71E ),
Lectin-conjugated praecoxin A 100 pg/miollA = 244 7Hg-<t
baseline signal¥} Blasle] SIS, LPSS} vlwal = A2 n)
528 F7FE ek =3, in vivoollA IL-1B mRNAE lectin-
con]ugated praecoxin A 1 mg/kg, lectin-conjugated praecoxin
A 5 1ag/kg, lectin 5 mg/kg, praecoxin A 5 mg/kg EFolA 24
Az}t baseline signal®} v]wsje] ezt 71590V, positive
contol. LPSE.th= 2F3HAl F7FE vt Lectin-conjugated
praecxin A 10 mg/kg 24475t baseline signal®} H] 73}
F7-H 2, LPSe vlwsis A9 visesiAl 7=

In vitro, tn vivo B lectin-conjugated praecoxin A, lectin,
praecoxin AE 72 ZollA H|wshd, IL-18 mRNA 2&e] &
Ao 3= Ut

olAZFA ] A¥E FEeE,
murre macrophage®] lectin-conjugated praecoxin AE Fojs}
A Proinflammatory cytokine?l IL-1p7} £719 A 02 Hol &
FHE-3 Fog wyzAgo] Yojd otk FAFHOE
lymphocytes7} @4J3}=]31, B celld] S 3} #37F S5,
prostuglandin E27} 58] 37, NK cell&d& F3HE 5 o
72 Htgo] dojd 07 Azt oizict, 3, lectind}
praccoxin A ©EFOE T IL-1B B85 ozt Fvx3) a8
1}, lectin® praecoxin A conjugationA] 71 lectin-conjugated
praecoxin Ax IL-18 mRNA expression®l] 3lo] 5Ug FE2
lectin®|t} praecoxin ARC} ¥ Hold S7ladR= Q= Zlog
Az,

o]/ el A=
Z-53AEA 9

in vitro, in vivo©l~] normal

lectin-conjugated praecoxin A 2] macrophage
7Fs73d& AAE) o]v] lectin-conjugated
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