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Abstract Cultured products (callus and exopolysaccharide)
were obtained from suspension culture of Aloe vera callus, and the
extracts of callus were further prepared with cold water or 60%
ethanol solution. The ethanol extract of callus (AC) and
exopolysaccharide (ACP) of 10 mg/mL exhibited the relatively
higher suppression activity of 43.2-52.1% against hyaluronidase
activity. Thus, their anti-inflammatory effects were further
investigated using animal cell (Raw 264.7) in vitro. Though AC
shows a slight suppression effect of cell survival rate (97%) using
MTT assay in the presence of 400 pg/mL AC- dimethyl sulfoxide
(DMSO), cell growth promotion was observed in the other
samples of lower levels. It indicates that the ethanol extract of
Aloe callus rarely affect cell survival rate in the ranges (200-400
pg/mL) used in the study. Using Griess reagent, the suppression of
NO production by the aloe callus extract was analyzed by
measuring the amount of the nitrite produced in Raw 264.7
culture activated by lipopolysaccharide (LPS). As a result,
supplementation of AC-distilled water (DW) and AC-DMSO
produced higher levels of NO than the positive control LPS.
However, the NO suppression effect by ACP-DW was so intense
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that lower amount (80—100 pg/mL) suppressed NO production to
the level of the control. The effect was attributed to the expression
of the iNOS. Then, Raw 264.7 cells were stimulated with the LPS
and expression of COX-2 protein level was analyzed depending
on the Aloe suspension culture product treatment. The results
showed that the ACP-DW supplemented medium did not express
COX-2 by itself, and LPS stimulated COX-2 expression was
slightly decreased. On the other hand, realtime-PCR analysis of
the expression of inflammatory cytokine showed that IL-1 and
TNF-a expression was highly suppressed in the ACP- distilled
water supplemented medium.

Keywords Aloe vera callus - anti-inflammation activity -
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Aloe vera 9EHFMw: 10-10° D), @95, glad, oE
=, AR, 77148, FEE, HEE, 34, oAl 9 R
WA 3 22 20009F2] FHEAS Hele] S Tt
2™ (GrindlayZ} Reynolds, 1986; Reynolds?} Dweck, 1999),
Aloe vera® 92 ¢1F-9] =4 &3 (skinye} W] T Hxz
(ge)®] F FHo=2 AHHER 1 A% IA A(gel) =
I A& (exudate) FEZ Y= 5 Urh(Roderiguez 5, 2010).
Park 5(1998)2 Aloe vera®t Aloe arborescens &N* 13%<]
HEA ITES B3RS, dloe veraol A aloesin, 8-C-
glucosyl-7-O-methyl-(S)-aloesol, neoaloesin A, 8-O-methyl-7-
hydroxyaloin A ¥ B, 10-hydroxy-aloin A, isoaloeresin D, aloin
A 2 B, aloeresin E 2 aloe-emodin 5, 115< 4313tk
ol FAEA SFEES A, I+, Y B sHAE 27
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gk W oJord 2SS vepliedl, siAlEkEo] et AlFs oW, tiEF dE-2 glucomannan 59 tHd# anthraquinone
A B o 7 FMATH, DNA &4 3 R 2 5o seA sigsold, 395, s}, s}, ¢k 3 ¥y
B3R Adloe vera®l 7% WEECo 2= vl X3t A T 55 ¥ B2 ook &4E& yUepZ Sth(Zhang
o2 14tk (Lachenmeier 5, 2005). 5, 2006).

HZ ol A sHE] iskse] $gk AowE 4y
A olo] gk Ag-Eo] o] Fo X ThLee 5, 2000; Hu &,
2003, 2005; Zhang 5, 2006; Waszkiewicz-Robak &, 2007;
Rajendran 5, 2007; MiladiZ} Damak, 2008). 53], Lee &
(20002 Aloe veraZF-E1Q] HlEA AJEo] Fo 7+ & M ofA]
AAtsle vz FEFe AES ¥ e ditst 29E
Zk=thal BASISIT). B, o-tocopherol HISzgh dHiksl &3S
e, 2 AE-2 8-C-B-D-[2-O-(E)-coumaroyl] glucopyranosyl-
2-[2-hydroxy]-propyl-7-methoxy-5-methyl-chromone©| 2} 3}
th. BAiEe] Zhe AlsAsEES dEFEN a2
W, Eakge] & AL WYFge] Hod 3HE Ze
(Agarwala, 1997; Pugh &, 2001). & 7t Z& Alxu
giksl 9 fElEHEd AR T AEs, AgHdE 9 3]
2xe] 289 FQ51THDavis, 1987, 1989). &, Stze] ]
g2 o= opdsiEe] =], A ERel| A9 thick
stringy mucilage 5432 oA€3kE glucomannano] 7]1gciar
B %% tH(Meadows, 1980).

Yagi 5(1982)2 bradykinin®] 3¢} angiotensin®] E4J3}=
=23 9458 FaAZ 4 JE antibradykininZd S Aloe
saponaria®|~l 7SI, Fugita 5(1976)= Aloe arborescens
oA bradykininase®} carboxylpeptidase &/3-S Rttt g
T, Raine 5(1980), Heggers®} Robson (1985)2 Aloe vera’t
antiprostaglandin 35 ZMH=r}al R378}9.9 1, prostaglandin
¥} thromboxane =3x20x 717 SNkl E3tE=
st g3, 4 9 559 s X3 g2 Auy
9= Yee HARkgo® JS FH, Adloe vera AL
arachidonic acid2%E] prostaglandin®] F4-S #sfighe] 8H&H
t}. Penneys (1982y= 2AAldl tidt GAl7IAZA ARSE B
& Sk ARl oJsle] dloe vera’t AYFN2]elA arachidonic
acide] AFslE Asfgitlar ST TS dloe vera® AR
o} JEF T o3t WFEAE AN AHX = Aloe
vera7t 352 A|AZA &3H 0] om, acetylsalicylic acid
of FrklA 7 d WA SE5dEe] T8 AgA
Ql A= bradykinin®] AS|A|Q] bradykininaseE A3-51H,
dRole M ZHRo|ER F, F9FT F PFE XEH A
AL 7 Aok s

Davis (1993)¢] dwazol ojshd dzolle JHAE, HE
El= Aol aazolm, AR50l AAS a3E Holm,
Aloe vera= prostaglandin 332 W3l3l= acetylsalicylateE
Skt e 45 2 antiedemic 2412 LFERNIL, acetylsalicylate
© TEHoR AF 53E Yeiie A3s st sl
t}. Prostaglandin® =2]%] &4 $o| $44 845 7 3}
g 3/ (chemotactic) 23S Zh=tll, Aloe veraollX ol A+
H A=A 242 prostaglandin®] 2R FEE FEs] A
AANEE FAATE Bee £l B 5 vk

o fol A AuE uiel o], IR A B HEE R
FHE, s, Fest, A H WS 55 23
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Kim 5(2012a, 2012b)2 ¢=o] £2 2 X587 Ao A
FAE tde] 83 AT 3O 2 Aloe vera® callus
FE3I3L, callus @EIG] ok A2 ot 2 H
eyt vf o). 2 Ao d2 calluse] FEH)
3 A2 A2z RS TR aloe callus TEH]
E7 aloe callus 81 FEEO| AESEH A F 9=

A Efel wiste] olr it

ke

12 02 02 1 i
12
o= Tl
ox 1o

As 2Py

A 2 AFe] Ase HAZMA B oM 4L dloe
vera callus®] HEWIY AAE, =, callus 2 AEZ2] thdo|H
(Kim 5, 2012a; 2012b), SA7AZ3I EDJEE 4°CY] A2
Aol RESAA AP AT AEEY 5790 ARSE
A5 AAEQ] Raw 264.7 A= American Type Culture
Collection (USA)-ZHE U312 ™, Dulbecco’s Modified
Eagle Medium (DMEM)3} penicillin streptomycin Invitrogen
(USA)SZHE|, 49 dlo} ¥ (fetal bovine serum, FBS)
Thermo Scientific Hyclone (USA)A[IA], Reverse transcription-
PCR kit Takara (Japan)ellX] +9J3te] AM8-3sltt. COX-2 &
A= Cayman (USARAIZHRE], 123 iNOS A= Santa Cruz
(USAVAIERE A3 Y.  Escherichiacoli LPS (0111:B4),
MTT(3-[4,5-dimethylthiazol-2-y1]-2,5-diphenyltetrazolium  bromide)
2 71e A9k Sigma-Aldrich (USAERE 933t
Callus F2E 2 ¢ wjg WFES RAl. Aloe callus®] F
£ §HEA Wt QEES ol 8sle] FEIITE &, callus
o] AREZ AlF 20gE cold water @ 60% ethanol £
200 mLo| A ZFE 2A1ZF E<t 23] WHE FESIGT FENS
10,000 rpmol| A 107+ FAE-2](Super 25 K, Hanil Science
Co., Ltd., Korea)s}om, NS 34 %3-5%7](Eyela Co.,
N-N Series, Japan)2 70°ColA 1/3 =R F=3UT) oS
B4 7% shin Lab. Co., 0.5 torr, 72h)3lZ &3} desiccator
of BASNUL HAF Al SRl FogA ARSIl sAAx
Blo] P& FZEW 7} A F(callus FE 2 AES the
ZH4 EE dimethyl sulfoxide (DMSO)E o] 9473
(200—400 pg/mL)= A8 TR 4°CollA] 12417+ wHks)S]
o]Z Lo YAEZ (3000 rpm, 10 min)3F & A
st A=Y SHS A3 AEE ARSI

P43 84 3. 95 €492 Ovine testsE 0] &3}
hyaluronidase (HAase) A31&/dS =743} thH(Shashidhara %,
1983). Hyaluronidase (EC 3.2.1.35, Sigma, USA) 0.5mL (7,900
units/mL)3} A& 0.5mL (10 mg/mL)yS 38°CollA 5%7F uks-
< hyaluronic acid (HA)YE QIAFSEde] 4mgmL= 591
714E 05mL H7F & 4587F 38°CellA WAl Ty SmL
o &Rl &Hg Hrtste] 587 WWIAIFH O, 600 nmolA
FHAEE SAslaL vt o] A& =SSl

B

o |0 o

5

ELTEC=

ez e J100

A& (%)=
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Table 1 Primer sets for detecting IL-13, TNF-a and B-actin

Primer(F/R) Size (bp)
IL-1B 5'-GAA GCT GTG GCA GCTACC TGT GTC T-3' 523
5-CTC TGC TTG TGA GGT GCT GAT GTA C-3'
TNF-a 5'-TTC TGT CTA CTG AAC TTC GGG GTG ATC GGT CC-3' 355
5'-GTA TGA GAT AGC AAA TCG GCT GAC GGT GTG GG-3'
. 5'-AGA GGG AAA TCG TGC GTG AC-3'
B-actin 509

5'-CAA TAG TGA TGA CCT GGC CGI-3'

MEEA A¥Y. Raw 2647 AIEXE 2mM L-glutamine, 100
U/mL penicillin, 100 pg/mL streptomycin, 10% FBS7} £3}He
DMEM HiA|Z wjgsigict. AlZE 37°C, 5% COMig710lA
wjoFslda vl Al wisiAct vl AlEZ= 35 mm petri-
dish E= 6-well platedllr] A HF EFsle] ATt 96-
well plated] MEE EF313 o8] F5(200-400 pg/mL)2] A]
F &S wiAel 1A A= F LPS (10 ngmL)= ]2
skt 24x7k0] At F wiRE AASIL AR wiA] 200
uLel 3-(4,5-dimethylthiazol-2-y1)-2,5-diphenyltetra-zolium bromide
(MTT) A1¢F (0.5-1 mg/mL H)ES 50 uL *2] 3fed 1-4A12+
Bt WRAIAT. 28] MTT Alefo] Eo0i7F HiAE A AL
dimethylsulfoxide (DMSO)E 200 uL 3l welll A€
formazin®] ®F =& F =S oFF TE°] & v ELISA
reader (Bio-Tek Instruments, Inc, Belgium)Z 550 nmolA] &
FEE 43I

Nitric oxide A8 Fe] =F. Raw 2647 NEZZFE AAHH
NO®| %2 Griess AoFS o]&3td MX WY Fol EAI8t
NO, 2| Fel2A =431t} 35 mm petri-dishol] FL3+ Al
FE BFERL AAATE AR AT 24417 T Al
HFAS 3sle] AR ARSI AR 100 uLs 96-
well immuno plated] 7}t 7)o Griess &N (1%
sulfanilamide, 0.1% naphthylethylene diamine dihydrochloride
(N-NED), 2% phosphoric acid) 100 L= H7}sle] 108 S<t
WS A7l & 550 nmoll4] ELISA reader (Bio-Tek Instruments,
Inc, Belgium)2 4 EE 74313t Nitric oxide®] A7
1 mM NaNO,& 7]F2= 3fo] 2l 33t

Total cell lysate 2 A7]¥F. ¢ 35mm petri-dishol] L3
AE F5 BF8L, 2407 F AIEE PBSE FAlskL 4°C,
700 pmellX] 5E7F A EEsi] MEE S s Al
2 74 wild Eelad AsAIZE $HE lysis buffer (20
mM Tris-HCI, pH 8.0, 137mM NaCl, 5mM EDTA, 10%
glycerol, 1% Triton X-100, 1 mM EGTA, 10mM NaF)Z& &
et T, 10,000 pmell A SERE fAEeste] LSS FHst
Axd 25 Atk Axd 294 Hd 99d 5=
Al 2 5 AHES SDS-polyacrylamide gelol|A] 7]
o2 TS PR £o =2 BEsisl

Western blot 4. 71955 Fslo] wd @de 20%
HEkE, 25mM Tris, 192mM glycine®| Z8%E &SNS ALE
stod nitrocellulose ZHOE o] FAZTE TiHo] o]FE whe
Ponceau N0 7 o]l5HFE FRIst & 5% non-fat dry milk
g0z 3087F A2oA wkgste] ARt 1E]a 2wk
& S5do=z FAg 1A} YA TS 4T o) RESEI
t}. ¥hSo] £ F Tris-tween buffered saline (TTBS)S AME-
stod 5 FAS=R 63] AFHEAT ASSe] horseradish

B b e

n

offt i &

peroxidase”} -2 22} A9} WHgA|7]3L, thA] §HH TTBS
2 63] AlFsIT. AlHo] eud SRTE AlAskaL ECL &
Ho = 2R7F WHS3IAL kodak EEell 733kl YERT band]
FAE vlaste] Tl WA g o xpolE RIS
Total RNA £3). M*2E 35mm petri-dishol] £F313 AAE
< AAE F LPSE A=lste] A WAz 28] Al
IE FEsl QJAaktE8-9 (phosphate buffered saline, PBS)
o2 Mg th3 TRI-reagent (phenol, guanidine thiocyanate)
Z NEE g3siich 88® AlxEol chloroforms X 7Fskal
zZH 4 the, ARlA 1087 WAETh WA total cell
lysateE YAEElele] F5NE FHekar FYe &€l isopropanol
< F7¥slel RNAS 88 F 75% ethanol® RNAE A5}
o] diethyl pyrocarbonate (DEPC)-waterZ RNAZ &3|AIZit}.
JAANFFES 94 v (RT-PCR). 23 total RNAZ A}
&3te] RT-PCRS d3ISith cDNA A4S flste] Eals
RNA®| 25mM MgCl,, dNTP, RNase inhibitor, MMLVRT,
RandomhexamersE PCR buffer®} &35t thermocycler
(Perkin Elmer, Norwalk, USA)0IA GZAIAA cDNAE &E
3l PCRS 91319 50-58°C $d-2=0lA AmpliTag DNA
polymerase (5 U/uL)2} ZH+e] primerE ©]-8-8k¢ thermocycler
oA 23-45 cycle2 433t & PCR A= =3 Th PCR
AHES 1% agarose gelollA] 27]995381] ER181%1L, control
< P-actin®] primerE |83t FY 27 OE PCRE st
o] I} Zbzke] fxF HES BRI $18ke] primer
+ Table 13+ ZFo] A= slaich,

a5 9 33

Hyaluronidase®] AS&Y. el AGES] FRAST IA|
a3E ERIs7] $151ed hyaluronidasedl] tieh A3 a5 A}
stk Calluse] & 2 60% b FEE X8 thd Al
F9] hyaluronidase A S-S 4R o, 2 Z3+= Fig. 1
I o] callus 60% &S FEE(10mgmL)e] M =&
52.1%9] A4S e em MEe tEdRAME 43.2%
o EF7F ERIEA.

2] E9X+= flavonoid, hydrogenol, tannin 5©] hyaluronidase
A e4dS YeRH, Choi 5(2003) 4001 F2] Ak ofgt
& FEE9 A445, 1 mgmL =X 7], FF, 2v|AL,
e7H, B3, 59, JAF Fol 50% o] w2 AsddS
ety Bustdoh ol 43 7ol in viro EjolA
hyaluronidase®] 3@/ do] SRIPOo2A FJAFTEdo] U2
golsigorm g olsllMe in vitro MEE o] &3 IAF
Aol Zg RS dolr ] 935led macrophage cultures &

ot o
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Fig. 1 Inhibitory activity of the suspension cultured products from Aloe
vera callus on hyaluronidase.

o], B A5 cell viability, NO A4
e FdEFE AT

MEZA AA. In vino AXE o83 IAS a3 Hrlol] &
A G2 calluset MGG E Tigh Ax YSES Yol
Y5le] dEHfYO R AL callus®] W4 2 EtOH F=& £3
23 Mz AN E)S 20-400 pg/ml =2 F7TS)
o MTT assayst] A|EAEES ARG ST, I A= Fig
29} 7t} i M Eol| thEE M EEAS A ERE ujdst 7o)
A EAEZEES 100%Z 23S 0| aloe callus®] dimethyl sulfoxide
%% (AC-DMSO) 400 ug/mL A7FFoA 97%=Z vlu]gt &
AAEE Bovd UHA] Al ATe BT F4 S8
S YeMITE Aloe callus®] 75 55 (AC-DW) A2+
= =0 w2t 123-136%, extracellular polysaccharide®] 57
F FEE (ACP-DW) AHZH+= 103-127%2] 52 X342
Hth 53] AC-DMSO A& 400 ug/mL S5 PFiXN=
149-181%2] 5218 A= 54S BT dloe vera®] Al
232 BeME L2 FEAR verectin (MW; 29000,
pl=6.8, T A=10.7:80.0)2] 75 AAFIA|E| el F2]
24 Yeille AoE HAFEHTH B AEA EZA aloesin
o] QIA| 7k] SK Hep-1 Al2£2] DNA 438 F& o|&Fo=
STk B2 E ok (Yagi and Takeo, 2003).

cytokine A3/dol w

200

31, Sarkar 52005y Y202 WAL A|AZ Ao A

ZE(exudate)0] PRS2 B iaA|Ee] MEEAHS AN A
0.1 mgmLe] F=7RA= AlEZEA0] gi9le™, 0.25 mg/mL
olge] FmollX FAF AMEEAYS VehiTaL Si9ith. mEbA
aloe callus®] HENIY BAHES Ax254°] A9 fle 5HS
BALE o2e, AREE WA Mz AEL IFE F
A grenz olse] FAF AN AR H7re FET
3= ME AP 2 AEISA viEZe] AFIA7F
obd A& FEEO g i FIR] AR HMT F
AN},
NO A4 ¥ iNOS ¢dd "Ae FF U5a= 2 gzl
lipopolysaccaride (LPSY= 1% o/dw2] AlxZe|ute] x|,
Raw 264.7 Al:ZS} 752 macrophage H=+= monocytedl A1
tumor necrosis factor-alpha (TNF-ot), Interleukin-6 (IL-6),
Interleukin-18 (IL-1B)2} -2 proinflammatory cytokineS 57}
Ae Aeg duA vk olEe A5l =4 d4e
NO A/d¢] &7} % phospholipase A29] A4S ZHXIAA
prostaglandin (PG) 332 =38t

LPSZ ¥4J3}E macrophage cell 292 &g
s Hrlsked gl oleEEs LpSel <Js) E4d3lE Raw
264.7 A wigl ] dze] FEE APl WE NO A
'IE ARG L A¥, Fig 300419k o] NO Ade
AC-DWS} AC-DMSO= 23818 Fgdriz=7<l LPS Th=it 4
B2 NOE A3, 53] AC-DWE TEAZEE NO A
S R399 0k(Fig. 3A%F 3B). AN AlES] Thg £33l
ACP-DWE Fig. 3CollA9} o] NO AL 7Ed] JAlste
80100 pg/mLe] As% A7IE ti2F 27 A8

d=of Qo] Ad AEEC A< 10 uM/mLe] FEoA
murine macrophageX] NO AJ4HS 43.64% AT Bl
H v} loj(Sarkar 5, 2005), B A9 calluse L= AA
o] AEdhs Al e AoE FEHUL

NOE NOS = Type 112! 53 NOS (iNOS)| &8 F=2
AJEEZ INOS mRNAS LAY =S western blotting® =
ZAFSE A3} Fig. 4A9) 4BolA2} ZFo] AC-DWS} AC-DMSO
© INOS mRNA®| &S <38 F7HAT ARt ACP-
DW= Fig. 4ColAeF 7] iNOS mRNA &S JA519e

, 58] LPS f%= flo] &5 A A-¢ol= 100 pg/mLe]
E=oll4 INOS mRNAS| L&-S 73] oAlsle 543 vet

_1

G

200 200
2 = =
§o150 g 2150 G 150
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Fig. 2 Cytotoxic effect of the suspension cultured products of Aloe vera callus in Raw 264.7 cells. Raw 264.7 cells were treated with 20-400 pg/mL
concentrations of cultured products dissolved in DW (AC and ACP) or DMSO (AC) for 1h prior to the addition of LPS (10 ng/mL), and the cells were
further incubated for 24 h (A-C). Control cells were incubated with vehicle alone. The cell cytotoxic effect was measured by MTT assay.
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Fig. 3 Effect of the suspension cultured products of Aloe vera callus on NO production in LPS-stimulated Raw 264.7 cells. Raw 264.7 cells were
preincubated with different concentrations of the Aloe cultured products for 1 h prior to the addition of LPS (10 ng/mL), and the cells were further
incubated for 24 h. The concentrations of nitrite and nitrate in culture medium were monitored as described in the experimental procedures (A-C).

*Significantly different at p<0.05 compared with LPS treatment.
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Fig. 4 Effect of the suspension cultured products of Aloe vera callus on iNOS expression in LPS-stimulated Raw 264.7 cells. Raw 264.7 cells were
preincubated with different concentrations of the Aloe cultured products for 1 h prior to the addition of LPS (10 ng/mL), and the cells were further
incubated for 24 h. The iNOS expression was determined by western blotting using anti-iNOS antibodies (A-C). *Significantly different at p<0.05

compared with LPS treatment.

Wtk webx] dehfde] AlxEe] ool NO A4S o
Alsh, o= iNOS mRNAS| Lol oJgk o= yetsiqitt.
Park 5(2009)2 aloe®] aloe-emodin?} aloin®] 5-40 uM Fx
oM T oEHoZ NO A4 2 iINOS mRNAY| odS
Agiar HEk
2o HelYg AAEY Ccox-2 dild ddo vX= Fg
Prostaglandine 9533 uj7iAlo]™, COX-2& prooxidant-}
LPS 59 #F4 A=l J8l NFxBe| €743l Afste] A
J=]e] prostglandin®] F3& S7HIAA ASHSE vz
wEbA] Raw 264.7 A|2Edl| LPSE A5S 3 g2 deh)
& APES Ao e COX-2 ©Ae] WAHYEE AR}
gom, 1 AFE= Fig SollA9l 7o] Raw 264.7 AIXE LPS
2 Agsle A=5g FUS W COX-2 dhiHo] A -
F At LPSel AC-DW9} AC-DMSOZE 80 % 100 ug/mL 7§
7hete] Aelsk AP Fig SASH SBUIAS 2ol COX-
2 T o] o] ko] IAAES O A=stal 28] ¢
S-S ST AR yEten, LPS Aol gl ©
EAYUOREE COX-2 TES WAAZ T vhH, ACP-DW

12 ¢

=

A7 Fig. 5Colx¢t o] Eo=® COX-2 ©dS U3
A7IA] ot AAA 02 GEFERkgol Ax oIk e

Hom, LPS A=l W& COX-29] @74 vvlsisit).

Cho 5(2006)2 Aloe vera 2 arborescens®] TGN 2 o
Fek A Ho] phosphatidic acid (PA)ZE FS5S I3 Raw
264.7 AEAA COX-29] AL ATl BAESITh &,
Z < Park 5(2009)% aloe emodin®] 40 uM F=IA4 COX-2
mRNA®| FF8 AT Bialste] & AFw ol fAL
g 475 eI
QZF Alo]EFIR] A uX)= aloe callus HEMIY AAHEL]
9%, IL-1B ¥ TNF-oi= macrophage 514 #H]=% proin-
flammatory cytokine® = ¥ 934 k&3 IHFCE wlEbA
aloe callus®] el AAdEo] EAdshe EIV‘H]EE—‘?H AA
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Fig. 5 Effect of the suspension cultured products of Aloe vera callus on LPS-induced COX-2 expression in Raw 264.7 cells. Raw 264.7 cells were
preincubated with different concentrations of the Aloe extract for 1h prior to the addition of LPS (10 ng/mL), and the cells were further incubated for
24 h. The COX-2 expression was determined by western blotting using anti-COX-2 antibodies (A-C). *Significantly different at p<0.05 compared with
LPS treatment.

A

2.0 2.0 2.0

vy
0

1.5

1.0 N 1.0
0.5 0.5
0-0 0-0
IL-1p IL-1p

(Area density ratio)

(Area density ratio)
(Area density ratio)

= p-actin

- 10 10 10 - LPS(ng/ml)
- - 80 100 100 AC (D.W)

- 10 10 - LPS(ng/ml) - 10 10 10 - LPS(ng/ml)
- - 8o 1oo1oo A.C (DMSO) - - 80 100 100 AC.P(D.W)

Fig. 6 Effect of the suspension cultured products of Aloe vera callus on the production of pro-inflammatory cytokine (IL-1f) in LPS-stimulated Raw
264.7 cells. Raw 264.7 cells were preincubated with different concentrations of the Aloe cultured products for 1h prior to the addition of LPS (10 ng/
mL), and the cells were further incubated for 24 h. The IL-13 mRNA expression was determined by RT-PCR (A-C). *Significantly different at p<0.05
compared with LPS treatment.
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Fig. 7 Effect of the suspension cultured products of Aloe vera callus on the production of pro-inflammatory cytokine (TNF-a) in LPS-stimulated Raw
264.7 cells. Raw 264.7 cells were preincubated with different concentrations of the Aloe cultured products for 1 h prior to the addition of LPS (10 ng/
mL), and the cells were further incubated for 24 h. The TNF-oo mRNA expression was determined by RT-PCR (A-C). *Significantly different at
p<0.05 compared with LPS treatment.
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