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Effects of PALMIWON on Cell Viability of
Immune Cell and B-cell

Ihn-soon Lee and In-ja Rhee’
College of Pharmacy, Daegu-hyoseong Catholic University, KungSan 713-702, Korea

Abstract—In order to investigate the usability of PALMIWON as antidiabetic immuno-modulating pres-
cription for Insulin-dependent diabetes. we studied the effects of PALMIWON on immune cell and p—cell.
U937 was used as the model of immune cell and RINmSF as the model of B-cell. The effects of PAL-
MIWON was measured by cell viability in terms of MTT assay. As a result, PALMIWON and the com-
positional drugs showed the different effects on immune cell and B-cell. Cell viability of U937 was sig-
nificantly decreased wheras that of RINm5SF was no significantly difference between drug treated group
and control, or significantly less reduction compared with U937. It implies that PALMIWON is useful as
immunotherapeutic agents in the prevention and therapy of type 1 diabetes.

Keywords [_] PALMIWON. U937, RIN.5F, type 1 diabetes. MTT, antidiabetic immunomodulating agents.
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oy} Qlgdel Ao} APL zekah: A1E Fuel’
A ARl #Igle) S8 heAS obr A
Hom e MEsh A AxolMe] wolslz}
& FAReke 8711 Aot 7bzte] E5 S Wl A

W A ELE:= human histiocytic lymphoma
cell'lined] U937 cell”& AHg-8lln 4% WEb £ 2
© A glucose 54 insulin released f%3h=

8 # # insulinoma cell line$! RIN,5F cell”&

TR A @k o1z o] Al AR
(A& 053-850-3619 () 053-850-3€02
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o] &3tdrt.
Hel Ao} A ARA ol theh Foj g
59 5 7L A XY NEYE
At Yolr gty
A EAELE MTT(C N-diphenyl-N'"-4, 5-dime-
thyl thiazol-2yl tetrazolium bromide) colorime-
tric assay'® "' & o] &38| ZA sk},

374 A
& (cell viability)2

HEY

MIZE  BHSZEZ - U937 cells? RIN,SF cells
(ATCCAF 7)€ 100 u~100 ug/m! penicillin-
streptomycin(Gibco, Euro). 10% (vol/vol) Fetal
calf serum(FCS. Gibco) #7v8 RPMI
1640(Gibco, U.S.A)ui=|, 37°C, 5%-CQO, 95%-
humidity air incubatoroll A wl%Faldct. zbzte) cel-
s population doubling time®] AW} subculture
3} cells FAAFHTE cell culture Foll AFHE3H= A)

o]
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=2 cell cultured v S5F A= Fisksle

AHg-8HA T

AR MIZE - Bv)dn} 7} 74 BokES 100 g7
T ARE 1 10u9] FR5E 718k 3A1%E 71E
239, FE2HE A3t n 1 Q4L Rotary eva-
poratorg ©]-83te] 1/274%9] &0z A9 FHA

<l
£33t

74zhe] Aok Az BL4ES H %3l phosphate-
buffered saline(PBS)el 0.2um filter
(Millipore, Molsheim, France)E& E#A|71% 7+
AEol| HEAZTE #nQ 1o THNFET g
& g g2},

o] 3

%4 % (Rehmanniae Radix Preparata) 16g
2Fek(Dioscoreae Radix) 8¢g
AbEH-(Corni Fructus) 8g
Eo1] (Moutan cortex Radicis) 6g
21 AL Alismatis Rhizoma) 6g
£ (Hoelen) 6g
S (Cinnamomi Cortex Spissus) 2g
52 Aconiti Tuber) 2g

MTT assay — MTT(C, N-diphenyl-N"-4, 5-di-
methyl thiazol-2yl tetrazolium bromide, Sigma
M2128)8 1 mg/ml s =2 PBS(PH 7.4)l =4 0.2
pum filter (Millipore, Molsheim, France)& £3}o]
WA(-20°0)9 st AHE3ETE Formaz-
an crystal& =o]i= 0= DMSO(Sigma D8779)
& A2 A Bt AMEstgi )

U9379] MEAEE ZH L 91 MTT assays o
3 o] gl

Tissue culture flask (75c¢cm”® Corning, N.Y.
14831)el1 4] dj ksl 1J937 cells®] cell densityE 1x 107
cell/mlz zA3lac}

1X10° cell/mie] HE Hetadol] 7}zke] Yobsg 7}
glo] 2wl oFE-A X Ferel o 2 z A ety ot

7z o TEE 2AE FE-AE@ = (drug-cell
suspension)& 96-well microtiter plate (Costar.
U.S. Al Z} wellrlth 150 Wi Zelstdck. 37°C.
5%-C0,, 95%-humidity air incubatoroll 4] 44A]7}
M FAIZIE ZF wellell 1 mg/mie] MTTE 50 w 7}
akaL 4217 ©] BiEAIA . MTTS cellso) 253 vhg

8t formazan crystal A4lo] HEo| =% ¥ in-
cubation® £33 3000 rpmolA 10827 4158
3l formazan crystals AAANZ T 2 welld) 9%
ARES 30 WAE I A AFAL AAS 2 A
% formazan crystal& 150 ul/well DMSO& £3)A]
At

#9540 nm9 filter7t F3¥ ELISA reader
(Multiscan MCC 340)oll4 F3344* (optical den-
sity, OD)& &4stsch 28 232 67) welle] HF
A = Bristact

O.D. of sample

AEAEE(cell viability) = ———————2° 100
IEAE & (cell viability) =~

20 O
TET

7} N XY HXEA T3} 7o) Altgic)
RIN,5F cell& 5x10° cell/ml H%2 227} prein-
cubation A1 Z1% Z} wellvlc} 2} o) &2 7ts)o
U937 cell# & W 02 MTT assay3tirt.
EAXNE - 242e] AdHe 63 AAsHon =
2] & Student’s t-testZ ol &3t foFEe
p<0.05% &tgic}.

dat ¥ nE

ool Jdo s Wl 244 & FuAE Ay
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A A R gkt
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gt Tol Bol o)-£53= cell line®]™, human mono-
cyte®t macrophage® tumor cellsg ¥ 3= o
74 target cells®] Aol Bedsic) 29 24 a5 4
F2| in vitro model AHgS RIN,5F cell& Q&
AEFZ Y Arhadule frAge malle A}
£-5]= WEpA| X Fojr}

ANE Dol Aol oA M x
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Table I— Effects of PALMIWON on the Cell Viability of U937 & RIN cell

concentration cell viability (% of control)
of drug (ug/mi) U937 RIN Significance
1 102.000+12.633" 104.333+ 5.428 -
5 101.000+12.377 98.000+ 5.099 -
10 93.333+12.078 100.667+ 5.279 -
50 86.667+11.308 96.500+ 5.683 c
100 78.667+11.147 99.166+ 6.401 a.c
200 72.333+£10.250 95.167+ 6.585 a.c
500 62.833+ 8.495 87.333+10.270 ab.c
1000 46.667+ 9.832 80.833+ 6.853 ab.c

»*

© Mean Values*+S.D. from 6 Experiments
—a: significance of RIN vs U937, p{0.05.

-b: significance of control-RIN vs drug treated RIN Cell, p<0.05.
-¢: significance of control-U937 vs drug treated U937 Cell, p<0.005.

Akge] &7 Bodsiy, B3 252 A{E A
¥ cytokines& X HH|ste] WgAE s #
of 3l Aoz Aztgc

2 AY doede AllY 2 G A &
L AEE A AGAEe) BgMEe] A g
=AY AY 242 445 U937 cell#} RIN,SFAA
Hnj g 1 FRAAGEC] MR TE Y] dFS B
3] A1y Furore] AgariAze &7
A& AAFEATE

U9373% RINmSF cellsoll th3h Eojgdz o1 44 A
sl A5 MTT assayg ©]-&3F AXAAEE (cell
viability) 2 B71stgict.

MTT-based colorimetric assays AlEel 437}
AE (cellular growth and survival) € A%sh= A
33 v g AolglE AlX9 mitochondrial ox-
idative process® 1t A 22 S8 Whygeldt. =,
soluble tetrazolium salt MTTE &84 formazan
AR oz ulE = gl dolglE HE(viable cells) 9]
Y-S Hrkshe wiolth

U937 cellel MTT assay® A3 A5 cell
proliferation,® cell number & optical density® %
HA ol o] 88 A-Eo] St

HlebH ol th3 MTT assay &-& ElZA2 MTT
assay? 553% Al EA(unique metabolic fea-
ture of the test)& 28] & o WeAEY 7|5 3
7holl B3] Ay, Qi MTT testw A& &
vl E 5o th3t B-cytotoxic agentsE2] &3} &G0
b e

U9373 RIN5Fel tigh ol -1 A QY ekE o]
2AEgde M2 e 4 ehlo] WM of
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M TSR NEAEEE JAAZIH. |
Bt 2 o] A9 HA AP s oA gz Adshe
AFAEES JERARITH

U937A| Euf ol thet Bnjde] J&L 50 ug/ml &
EHE F93 AZHES Z4E YEhlo] 100 ug/
mizZoAE 50%0]/de] AXAE JAE e
t} (Table I)

RIN,SF celloll v|x&= #o)le] 9% 200 ug/m!
FoRe dazry B ARAEES YeEhY
U937 cell®] ICx ¥ 5. 100 ug/mio A= 80% 2] A
£&¢ Yehyo] ti2E BT weld X el U937¢]
T AXE ) AZAEEY Aol HEFE 100 ug/
miel| 4] R f-9]3<] zbol& YERIATE. (Table I)

ol#|%t Aab= o] HIEMH Zo s A
cytotoxicity7t §13 HE M M= dA Feo]
Aol A 2E cytotoxicityE 7H& & 4= ot

ANE Gl oo WX v o &
dalxlo} o]E WAM Xl 95t wleb 2] Ha)7} Q)
€99 A Z2¥E xYdche AL ues) B o, H
AL HEAYEEE A Al7|HA vt the]
A 27 H 3 X AESS FAETE gr|d
o] HYEZ FAHOT HE WEMEE U3 & 75
4& 71disl B 5 gtk Zujge) ofd AFo] ol
242 A3 E A7 i e AF7HA Bad 9
FEA S| o3 e X B Ea P9} Bujgle] 2z}
o] FAAEES 7P 8714 Ao R F A Aol
oA ZHE] ALE-Fo] & Hopo|ThE= & HEAA Azte]
2 o vi g Fu] gl Afelr)

8712 A Ak 5 7 2 Wi vFE ARAEe =
7] A% RIN,5F2] AEAEES 43 A 5= 9
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Table II — Effects of Rehamanniae Radix Preparata on the Cell Viability of U937 & RIN Cell

cell viability (% of control)

concentration _—
of drug (ug/mi) U937 RIN Significance
1 95.667+13.3367* 98.333%6.055 -
5 100.833+10.944 97.677+4.967 -
10 102.667+ 9.893 99.166+6.432 -
50 98.667+12.193 102.500+5.468 -
100 93.833+11.107 105.166+5.193 a
200 84.166+11.462 103.333+6.314 a.c
500 81.167+11.686 102.833+7.468 a.c
1000 50.166+15.892 86.833+6.969 ab.c
—*! Mean Values+S.D. from 6 Experiments
~a: significance of RIN vs U937, p0.05.
-b: significance of control-RIN vs drug treated RIN Cell, p<0.05.
~c¢: significance of control-U937 vs drug treated U937 Cell. p<0.05.
Table IN— Effects of Dioscoreae Radix on the Cell Viability of U937 & RIN
Concentration cell viability (% of control) Siemificance
of drug(ug/mi) U937 RIN &n
1 92.833+12.106" 94.833+10.420 -
5 88.833+11.686 98.833+ 7.935 -
10 79.166+10.496 97.000x 4.858 a.c
50 62.166+ 9.827 96.667+ 6.653 a.c
100 58.833+10.108 105.000= 7.925 a.c
200 53.666+ 9.352 103.166+ 9.131 a.c
500 47.166+13.512 108.000+ 8.989 ab.c
1000 40.000+17.029 96.333+ 5.645 a.c
—-*! Mean Values*+S.D. from 6 Expriments
—a: significance of RIN vs U937, p<0.05.
—-b! significance of control-RIN vs drug treated RIN Cell, p<0.05.
—c¢: significance of control-U937 vs drug treated U937 Cell, p<0.05.
Table IV — Effects of Corni Fructus on the Cell Viability of U937 & RIN Cell
concentration cell viability (% of control) o
of drug(ug/mi) U937 RIN Significance
1 103.166+12.222* 101.333+7.528 -
5 90.666+11.147 104.333+5.888 a
10 80.166+15.079 107.667+8.578 a.c
50 71.666117.270 105.000+7.259 a.c
100 64.833+14.986 104.500+8.578 a.c
200 50.166+11.583 101.000+6.000 a.c
500 40.166+15.459 97.833+6.585 a.c
1000 27.000+14.478 82.500+7.036 ab.c

—* Mean Values*S.D. from 6 Experiments
—a: significance of RIN vs U937, p0.05.

-b: significance of control-RIN vs drug treated RIN Cell. p<0.05.
—c¢! significance of control-U937 vs drug treated U937 Cell. p<0.05.

AellA BT FABEALY tha Fokete AEAYE
& vERY, U9379] 4§ 200 ug/m] oFE % ol A
FE G AEAEE AAE YeldT T AEE
7rel F oA AEAEE Aole 100 ug/micke s

ol A B-g] vJEbdt} (Table 11

Akl Abpf Ten BHE 25 A E thsiA
E g or AZAES HE nelon e
AT thefjriz 2 2 HEEE HYoA T
of AFehe MEIAEES Uehie] Agazehs A
¥ o PgEAA S 4TS veERAT (Table I,
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Table V — Effects of Moutan cortex Radicis on the Cell Viability of U937 & RIN Cell

cell viability (% of control)

Concentration Sienif
of drug (ug/mi) 1937 RIN gnificance
1 93.500+11.640" 96.000+ 7.849 -
5 85.166+11.940 98.667+ 7.062 a.c
10 82.166+14.905 96.666+ 6.154 c
50 81.500+15.630 95.666+ 0.652 c
100 54.116+ 8.256 93.833+ 7.223 a.c
200 37.000+ 7.694 100.333+10.073 a.c
500 32.333+10.405 98.667+ 8.214 a.c
1000 25.500+16.897 83.500+ 7.342 ab.c
—-*! Mean Values+S.D. from 6 Experiments
—a' significance of RIN vs U937, p<0.05.
-b! significance of control-RIN vs drug treated RIN Cell, p<0.05.
- ¢! signicicance of control-U937 vs treated U937 Cell, p<0.05.
Table VI— Effects of Allismatis Rhizoma on the Cell Viability of U937 & RIN Cell
Concentration cell viability (% of control) o
of drug (ug/mi) 17937 RIN Significance
1 105.333+14.067* 96.333+10.985 -
5 102.000+13.653 94.666+10.053 -
10 101.666+12.144 91.666+ 9.004 -
50 98.833+11.652 97.500+ 7.609 -
100 87.633+ 9.745 92.000+ 8.532 [
200 75.833+10.458 95.000+ 7.510 a.c
500 70.6661+10.614 94.000+ 7.642 a.c
1000 48.833+17.186 93.000+ 8.579 a.c

-* Mean Values®=S.D. from 6 Experiments
~a’ significance of RIN vs U937, p<0.05.

-b: significance of control-RIN vs drug treated RIN Cell, p<0.05.
~c! significance of control-U937 vs drug treated U937 Cell. p<0.05.

IV, VID

A= RINLSFS] Al el tisir e k224 A
FEHNAN 2T vsd AEAEES UERY
w, U937 cellol A+ 100 ug/ml F5RE] §-21F9) 4|
FAEEAAE Yehie], & AX 7o) NTAES
el apol= 200 ug/misEol AHE] F2]Hel 2fo)
Z vehdic} (Table VI)

20y Alx| 2] 49 U937 MFEAYZEgo] AdEF
ol AR atA 7aste] 1C,S 242} 100 ug/mi Y=
oln} RIN,SF celloldis A siziola thzeat
B3 3o AEES A8 U937 T & oy
o M EAEE W3S VepfAT} (Table V, VIID

s HAAE M T EHo 2 TS
&8 JAAZIY IC,S 200 ug/mi A5o|m | wlErA|
Fof| theM e thE Aokui @] A EPEFe] tha
A== dabolu F MES 7he) AEE A Aol
E 50 ug/ml Frol M FE fo%<l 2ol & Hel}
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(Table IX) utebr] HAH E o} HE}A| Q] M LAY
vl X Babe] dEke rE AdEAH M2 o e
FFdE o 2k

ojde] Aol A & T B ARl Bl gn
HAE T3 8711 AekEe] lymphoma cell line
U937 cell® insulinoma cell line RIN,5F cell®]
MEYEE sl A2 & F g 7Pk A
Auils @dolnt. ol A& in vitro model & ©]
|3t Aoz A E 771 AR A A A 9 o]
ol ol&t WietM X w27} HEAQ]] QJER &Y
S oitn} X 5ol #r|ge] A& S A
3t ouigls AaE R ET U Ao A
FAEG B ot wEelEY F8F 71549 in-
sulin release® 5A3to} Bv|da) FAAYetE] <
Y Boloe ojugt dgkg mA A9 A1y I
Fddatel] ojs] 4y wiebd Eo = o) ofw
3 28-S UehEAE 2AlE medc a8ln 7t
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