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Effects of KHchunggan-tang on the Nonalcoholic Fatty Liver Disease in
Palmitate-induced Cellular Model

Chang-Woo Han', Jang-Hoon Lee?

1Department of Internal Medicine, Pusan National University School of Korean Medicine
2Department of Internal Medicine, College of Oriental Medicine, Kyung Hee University

Objectives: The aim of this investigation was to evaluate the efficacy of KHchunggan-tang aqueous extract on the
experimental nonalcoholic fatty liver disease(NAFLD) induced by palmitate.

Materials and Methods: To generate a cellular model of NAFLD, we used HepG2 cells, a human hepatoma cell line,
treated with 0.5 mM palmitate. By this cellular model, effects of KHchunggan-tang aqueous extract were evaluated.
Intracellular lipid accumulation, free radical formation, and apoptosis were detected by Nile red staining,
2’ 7’-dichloroflourescin diacetate(H2DCF-DA), and 4’,6-diamidino-2-phenylindole(DAPI)/propidium iodide(Pl) staining,
respectively. Some proteins related with NAFLD were determined by western blot.

Results: Typical pathological features of NAFLD occurred in the cellular model. Palmitate increased the levels of
intracellular lipid vacuoles, decreased cell viability, and increased apoptosis. Palmitate increased free radical formation
and lipid peroxidation, too. However, KHchunggan-tang aqueous extract reduced palmitate-induced pathologic
features, i.e. steatosis, free radical formation, and apoptosis. In addition, KHchunggan-tang aqueous extract suppressed
palmitate-activated c-Jun N-terminal kinase(JNK) signaling, and SP600125, a JNK inhibitor, significantly reversed the
palmitate-induced pathologic changes as KHchunggan-tang aqueous extract. It means that the signaling pathway other
than JNK can be involved in the KHchunggan-tang mediated cellular protection of palmitate-treated Hep G2 cells.
Conclusions: These results suggest that KHchunggan-tang aqueous extract has hepatoprotective effects on NAFLD
with combined properties in cellular steatosis, ROS production, and cytoprotection, and thus may have valuable
clinical applications for treatment of this chronic liver disease.
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atal, KHAZMRS Fo43b Nile red staining,
2’,7’-dichloroflourescin diacetate(H2DCF-DA), 4°,6
diamidino-2-phenylindole(DAPI)/propidium
iodide(PI) staining, western blot 52| WHo 2 A
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3. M=

Palmitate, 3(4,5-dimethylthiazol-2-y1)-2,5 dip-
henyltetrazolium  bromide(MTT), 4’,6-diamidino
2-phenylindole(DAPI), propidium iodide(Pl), Nile

Herb Scientific name Weight (g)
QA Artemisia capillaris 30
A} Alisma orientale 15
ul = Atractylodes japonica 12
oAt Salvia miltiorrhiza 8
&7 Curcuma wenyujin 8
AFA} Crataegus pinnatifida 8
F71 A Lycium chinense 8
2| A Poncirus trifoliata 6
Tz Glycyrrhiza uralensis 6
Total 101
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red 2 polyclonal rabbit anti-B-actin antibody<=
Sigma-Aldrich Co.(St. Louis, MO, USA)ellA ¢
st} 2°,7’-dichloroflourescin  diacetate(H,DCF-
DA)$} SP600125 [anthra(1,9-cd)pyrazol-6(2H) one]
+ Calbiochem(La Jolla, CA, USA)A T35}
t}. Monoclonal mouse anti-Bax, polyclonal rabbit
anti-Bcl-2, horseradish peroxidase (HRP)-conjugated
goat anti-rabbit 1gG, goat anti-mouse 1gG<= Santa
Cruz Biotechnology(Santa Cruz, CA, USA)d|A +<]
3}993L, ¢-Jun N-terminal kinase (JNK)<} phospho-
INKel| Eo]x oz Agsl= polyclonal antibody+=
Cell Signaling(Beverly, MA, USA)l|A +18t51th.

4, M= BHE

Human hepatoblastoma A 2591 HepG2 M EE
Korean Cell Line Bank(Seoul, Korea) 256 T-¢]3}
itk 100 U/ml penicillin, 100 pg/ml streptomycin
9 10% heat-inactivated fetal bovine serum< X3t
3l Dulbecco’s modified Eagle’s medium(DMEM)<
AHg3ted, 37°C, 5% CO, 7oAl Hjdatsict.

5. Xt Xz

PalmitateZ- isopropanole] 50 mM F%7} ===
=itk H% Rk ¥ 05mM, £ulel] tiste]
1% FE=GTh 8% 1% bovine serum albumin
2 $4% DMEME AHE39iT,

6. Mz g8eo =3

MTT assayS 5al AlX ZAEE ZHHTh
24-well plated] 5 x 10* cellsiwell®] WEZ HepG2
AEE seedingdtith. st&% A3 ¥, FHE KH
A7 & 32501, 1, 10, 50, 100 pg/ml)S FoF
3kaL 1417 5, palmitateE ] 2]3le] 21A]3F Wi ks
Foh KHAZM & #2539 47 SP6001255 FoF
s71= skach Zb wello] MTT(final concentration,
0.1 mg/mhE A3t 4A17F H medium= A A3}
At o] e AEEC] MTTE st A4

3} formazan crystalS Acidified isopropanol & A&
sto] &35+, background subtractiong 650 nm
2 33 570 nmoA 9] FEEE S48

7. Fluorescence—activated cell
sorting(FACS)E S¢t apoptosis X

HepG2 AJEZE 60mm dishol] wjdste] 80%
confluence Zel7F ¥, 1417 A KHAE &
ZE5S T3y, £ 05 mM palmitate?FO 2
21713t A28kt Ice-cold  phosphate-buffered
saline(PBS)Z A& &, 70%(v/v) ethanollAl 4T
W BelE =2 Agstd AxE nysigith
Ice-cold PBSZ A& %, propidium iodide(PI)
staining solution(10 mM Tris-Cl, 1 mM NaCl, 0.1%
NP-40, 0.7 ug/ml RNase A, and 50 pg/ml Propidium
iodide, pH 8.0) 2.2 £33t thg A&ojx 23 4
B2 3087 Atk FACSCalibur flow cytometer
(Becton Dickinson Immunocytometry Systems, San
Jose, CA, USA)Z AE F7] AH=S EA3l9c}
7t 27 zZvkgh 4 20,00070 o)) AEE B

A,

8. 4 ,6—diamidino—2—phenylindole(DAPI)
staining2 £t apoptosis 29!

o2

6-well platesell~] 80% confluence”} == Hj
H HepG2 Al Ze] 1At A KHAME & F&5&
Fokal Ay, T 05 mM palmitateto 2 214]
A 2lstAth. SPe001255 FHl FoFatrl® shgith
PBSE A2 %, 4l&o]x 553t 4% paraformaldehyde
= ngsigla, AlxEete] £34E ST 7171 914
Z 9]°] 0.1% Triton X-100 in PBS(v/v)& 57t A|
Aottt 1y E AZES DAPI(2 pg/ml)Z 302
7+ A4 5 A28l digital camera outputZ} H2HEl
Olympus JP/1X71 fluorescence microscope= &<
3}itt. Olympus DP70-BSW softwareS Al-&-3}o]
T2 $EHAY B89 95 Ad apoptosis Al
55 At @9, vE A@AE ot A3

= dlo

BR
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4719 Aol apoptosisE Lozl
=

St

9. ROS &4

AZ el ROS AY =S ZHe] 9, 3%
probeq! H;DCF-DAE AM&-3lth HepG2 AXE
< 35-mm coverglass bottom dishes(SPL life
sciences, Seoul, Korea)ell seedingdla 1417+ A KH
e = FEES FoAY, Ee 05 mM
palmitateTte. & 21X At PBSE Al
%, 5 uM H,DCF-DAS 718t ¥ 37°Cel 3087 5
o7}, 520 nm long-pass filterE Al-&-3led Olympus
FV-1000 confocal laser scanning microscope(Tokyo,
Japan)Z &S FI3sla, Olympus FV10-ASW
2.0 software® % #F3}s}53th.

10, XA

A4 HrksHES 4871 9@l thiobarbituric acid
reactive substances(TBARS)E =733t HepG2
MEES AN A KHAE & 258 Tk}
A, =X 05 mM palmitate3HC. 2 21A17F 2] 8f
At lce-cold PBSZ A% % A|LE o} 50 mM
Tris buffer(pH 7.4, 180 mM KCI, 10 mM EDTA,
20 mM HCI)% Suf 2 2} thiobarbituric acid(0.4%)
1 mIOﬂ 41 suspensiond}ith. AE-S sonicationgt

T 95T A 2083+ 1T} butan-1-ol 1 mlE 37}

%47, 2,000 x go& 10%7F centrifugestitt. 4

NS H2]slo] spectrophotometer® 548 nmeoil A
FHEE SHh

e £

10 ofy 4

o=

11, Nile red GMo =z X|HIZF =X
HAZME & FZ&5°]4 SP6001259 A e

0.5 mM palmitate?to. 2 21A17F X 2]E HepG2 Al
FES 2o 1587t 4% paraformaldehyde 2 1L
ottt PBSE AlH &, AEolA 5EZ Nile
red(100 ng/m) & Alste] AE W 34 S o
A5k Tk Olympus FV-1000 confocal laser scanning

112

microscope(Tokyo, Japan)E o]&3le] HYgsla,
Olympus FV10-ASW 2.0 softwareS ©]-&-3to] &%

< Aot

12, Cytoplasm, mitochondria 2! x| M|&=

229 Z|

HepG2 Al & 100 mm dishell A1 80% confluence
7bHEE g T A A KHANR & FEES
FoksA L, = 0.5 mM palmitate?h O 2 214 7F A
2lakdth Ice-cold PBSEZ A3 F, AELZ Ho}
protease inhibitorE *¥&3F S-100 buffer(20 mM
HEPES, 10 mM KCI, 1.9 mM MgCl;, 1 mM EGTA,
1 mM EDTA, pH 7.5)& suspensiond}$ith. Ice &
A 2087 B#AsA 71, glass Dounce homogenizer
(Wheaton, Millville, NJ, USA) 2 703] 3315t Al
AL 1,000 x g= 557F centrifugedte] 33 =] A
B AE, 2 FAS AxeS Eesth A
A ThA] 14,000 x gE 30E3r centrifugedto]
mitochondria”} 31+ pellet -3} cytoplasmo] &
e BREow Rt} MitochondriaZl &
pellet F-2-2 S-100 buffer= 3+ ¥ A1 & protease
inhibitorE X383t lysis buffer(50 mM Tris-Cl, 150
mM NaCl, 1% NP-40, 0.25% Sodium deoxycholate
and 1 mM EGTA, pH 7.4)& suspensiond}t}. 4|
Al —zr%%e A7) Y AE, AIEE ice-cold PBSE
AZ & 5 mM NaP.0;, 10 mM NaF, 10 mM B
-glycerophosphatase 2 1 mM NagVO, & PRO-
PREP Protein Extraction Solution(iNtRON Biotechnology,
Seoul, Korea)& -20C ol 4] 90%-7F iiﬂl'é}"j‘“% A28
&S 10,000 x g& 2053k centrifuge & HA A X
FEE0] A ASdS Btk U A8 A8 Helle
FEES 0N Bassith @] F== bovine
serum albumin< B %22 3 Bradford method
2 sk

13, Western blot 244

A1ZS Sodium dodecyl sulfate polyacrylamide
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gel electrophoresis(SDS-PAGE) &  Hybond-P*
polyvinylidene difluoride membrane(GE Healthcare,
UK)dl| transferstith. 0.1% Tween-205 53
Tris-buffered saline(TBS)<ll =<1 5% nonfat milk =
d2oll A 2417 Ft Helste] membranes block
sta, AAl" specific primary antibodyZ F 3t
1% BSA % 0.05% Tween-20 3+ TBSE 4TCol|A
sl wjekslgitlh. MembraneE-S thA] 1:3000%
3% peroxidase-conjugated goat anti-mouse antibody
1} peroxidase-conjugated goat anti-rabbit antibody =

AW (steatosis) AFE RS AFer] Y
HepG2 AlZE 1% bovine serum albuming ¥t
x| 0.5 mM palmitateE 3 7}ake] 2147w
Fatitt. Palmitatecl] ola) A £ Wi A & (lipid
vacuole)7} Z71&+ A2 Nile red stainingS £3 &
ol 4= e H(Fig. 1A), Palmitatesl] 2] A
A W A &4 100 pg/ml KHAZE &
ZEo] 3 Fold A oA A Fasko

(Fig. 1A and 1B).

FEll M 247 Aelslen, 0.1% BSA 3 0.1% 2. KHYZHE 8 FE20]| palmitateo] 2I5H
Tween-20 &+ TBSCoZ 7iRa AAG T Q8= MIZO| apoptosisol| O|x|= sk
West-ZOL Plus(iNtRON Biotechnology) & ©] &3} . .
_ : (b oy 74,-1;}%?) 8 KHZ ko] paimitatec] ©]3) ok71¥ HepG2 Al
immunoreactive bandE-2 7 &3t 2o £ WAL GG Fr4s] e, HepG2
[ Az AE s =439t Palmitateo] ]3|
14. S =4 AE B} FR0] Padlgion, ol AE
Student’s t-test® HHFFHES Bl on, RE AL Aol KHAE & 55 o8] &3
=% k-2 means + SE.2 EASIITH EH R IuEE FFE HATKFig. 2A). ©l
g A2 KHAE & FFE°] plamitatedo] <]
d 3 op7|® AE £AOZHE HepG2 AXE HT
e B e & 5 Aok
1. KHEZe 2 FE20| palmitateof| 2|5 KHA7IES B 2ZEd] o A% SYx =7}
odtE| M|IZZO| steatosisOl| O|X|= &k 37} apoptosis?] A ZE YER}EA] Eelsr
B) i
o 5007 o
5]
3 4001
&
3 300 T
@
KHCGT + PA | KHCGT 5 201
< 100
0
Palmitic acid (0.5 mM) - + + -
KHCGT (100xg/mi) - - + +

Fig. 1. KHchunggan-tang (KHCGT) inhibits palmitate-induced intracellular steatosis.

HepG2 cells were pretreated with KHCGT for 1 h and then incubated with palmitate. After incubation for 21 h, the cells were
stained with Nile red. (A) Representative fluorescence micrographs are shown. (B) Cellular steatosis was quantified for each
condition using four random low power fields of view with automated software. The fluorescence intensity was measured and
expressed as the means + SE (n=4). ” P<0.01, compared to untreated cells; ' P<0.05, compared to palmitate treated cells.
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A 1007 = B) 71 -
(9]
6 -
o 6 " gf 1T
= + t ® 5
< & t "
> 60 o T o 4 | T
=2 e =
= Qx> 3
=401 o 1
2 S 2]
20 - g 1
0
. []
Palmitic acid (0.5 mM) - + + + + + + Palmitic acid (0.5 mM)  — + + + + + +
0.1 1 10 50 100 0.1 1 10 50 100
KHCGT (ug/mi) KHCGT (ug/mi)
Fig. 2. KHchunggan—tang (KHCGT) suppresses the palmitate-induced apoptosis.

Fig. 3.

HepG2 cells pretreated with increasing dose (0, 0.1, 1, 10, 50, 100 pg/ml) of KHCGT for 1 h were incubated with palmitate.
Following incubation for 21 h, cell viability was assessed using the MTT assay (A). The percentage of cells with sub-G1 DNA
content was analyzed by fluorescence-activated cell sorting after staining with propidium iodide (B). The means = SE (n=4) are
presented. “P<0.01, compared to untreated cells; ' P<0.05, " P<0.01, compared to palmitate-treated cells.

A B)
) 407
> *%
3
3 304
S
=
a 204
»
g 104 T
P Iil

0
Palmitic acid (0.5 mM) - + +
KHCGT (1004g/m) - + +

The protective effect of KHchunggan—tang (KHCGT) against palmitateinduced apoptotic cell death was confirmed
again by DAPI staining.

HepG2 cells pretreated with KHCGT (100 pg/ml) for 1 h were incubated with palmitate. Following incubation for 21 h, apoptotic
cells were visualized by DAPI staining. Condensed and deformed apoptotic nuclei appear as bright blue spots (A, white arrows).
Cells in at least four random fields of view were scored (n > 100 each) and quantitative analyses were performed (B). The means
+ SE (n=4) are presented. “P<0.01, compared to untreated cells; t P<0.01, compared to palmitate-treated cells.

7] 914l PI staining < Sub-G1 analysisS A&} o]y 3t Mgy} AaEE RS A 4 U h(Fig.

114

t}. Palmitatecl] 2J3l] sub-G1 F&o| ZF7lstgoH, 3A and 3B).

KHAE = 535 A2ei& o sub-GL ¥+

o] Tk oA R HAassith(Fig. 2B). olH g A 3. KHYZIE 8 FE20| palmitateo]| 25l
HE AAH R A3 E7] $l@] DAPI staining< otz NI LH ROS AT} X|=l0| bAtsof|
A&ttt Palmitate 2 3 2] 3k Al o A= apoptosis O|xl= oIat

Hge] 5 &5E g2 Ad AEZTF vEste

O, KHAE & 3282 P Folg Azolde oo sl S, Free radicals] 98]

e ERREOE REEERE RIS



S5 9] 191 : Palmitate = fr

A

Fluorescence Phase Merge
contrast

Control

Mg AR

Zdo gigh KHiFe &3 43 (115)

B)

o 504 T

&

o 401

3

S 30 A

(@]

@

5 20 Tt

51

a 101 I'

= 0 =2 |_:|

Palmitic acid (0.5 mM) - + + -

KHCGT (100ug/mf) - - + +
C) 37

4

g

> 27 1

(@)

J

S ’_‘ ’_Y_‘

0
Palmitic acid (0.5 mM) - + + -

KHCGT (1004g/m) - -

Fig. 4. KHchunggan—tang (KHCGT) suppresses the palmitate-induced increase in intracellular ROS and reactive aldehydes.

HepG2 cells were pretreated with KHCGT for 1 h and then incubated with palmitate. After incubation for 21 h, the cells were
treated with a peroxide-sensitive dye, H.DCF-DA (10 uM), during the final 30 min of the incubation. The intracellular ROS levels
were detected (A) and quantified (B) by confocal laser scanning microscopy. (C) Levels of reactive aldehydes were estimated by
quantifying TBARS in four independent samples. Data are representative of four Sggarate determinations. The results are

expressed as the means = SE (n=4). "P<0.01, compared to untreated cells; ' P<0.05,

cells.

gF 2= o]l
ET/\}\L_

=
A = FEEC] ol S A
A gl 7] 93] H,DCF-DAE fluorescent probe
Z AMgate] A Ul ROS A4 #Fe] Wisks Alul e
otth PalmitateRre 2 AHz|EtE S wle AE U
peroxide #o| SIS Skl ov, KHAZME
E FE2ES I T3 AlE Ul peroxide @]
TglsA| At tH(Fig. 4A and 4B). 3HH, reactive
aldehyde & A& #HA4ksl 5 whdels 202
a4 om® reactive aldehyde =S =% 3817
$13] thiobarbituric acid reactive substances(TBARS)
2 =43t TBARS #= palmitate?t 223k
HepG2 Al ZollX = FEls] S7kstiovt, KHAZE
g E FEES W FAT AXAAM T @A

}_/

P<0.01 compared to palmitate-treated

723151 thFig. 4C).

KHAZME & FEE0°] Yehd 271e 8359
Tx} A& 7|4S Lol r] 3, apoptosis I}

oA Hefshs Ao 2 dEA e key proteins
94 WS AL th Palmitate2 2 2] 3}H Bax<]
cytosolic fractione] 7+4x3}az, mitochondrial fraction
o] Z7}atE translocation %ol 813 UElyte
o, KHAZE B 22228 37 £t AL o]f
3l translocationo] @A 3] 748 TH(Fig. 5). %,
KHAME & FE52 37 T 74§ palmitate
A 93] FAFHJA Bel-2 Fd= dAAs] St
SIS th(Fig. 5).

10ru
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Palmitic acid (0.5 mM) — + + -
KHCGT (100g/ml) — - + +

Bax —p @l —— —

! (cytosolic fraction)
5 — >
Bax translocation
Bax — P — i —
Hsp60 —» (mitochondrial fraction)

BCI=2 — b a— e ——
B—aCHN —— ——— —

Bcl—2 expression

Fig. 5. KHchunggan—tang (KHCGT) modulates the palmitate-induced translocation of Bax and expression of Bcl-2.

HepG2 cells pretreated with KHCGT for 1 h were incubated with palmitate for 21 h. Translocation of Bax was analyzed by
quantifying the amount of Bax in the mitochondrial and cytosolic fractions using the indicated antibodies. Whole—cell lysates of
HepG2 cells were analyzed by western blotting with the indicated antibodies to quantify the level of Bcl-2 expression. Similar
results were obtained from three independent experiments.

5. KHEZIENO| c—Jun N—terminal o} HepG2 Ao palmitateTr= A2l 3tAY KHA
kinase(JNK) &tA5to| O|x|l= st 8 B FZ2EY @A A3 $ phospho-JINK
INK signaling cascades M|t 84 A7t A3 fmtibodyi .imTunobIottingé}.i’iE}. % JN<K e

o] WA Wzl Tolain], B3] Ak o]t immunoblottingdtith.  Palmitate® X z|3 7%

apoptosis 4ol Bofsie Aoz kel grje,  PPOTIOUNK Tel R Srps, KB

INK signaling cascade’} KHA T E & F&E] < = —%g%a W el A phospho-JNK 7P

71 Al D5 A go|w Thelahin] Holsuor Fsls 1 o}aiﬂr(Fug 6A) E, INKe] 243t

A A Al ]% SP6001252 3 74 KHAE &
A B)
120 A
o 1001 § =
Palmitic acid (0.5 mM) - + + - o 1
KHCGT (100g/mf) - - + + < 807 +t Tt
— A —— %—)—j 60 1
PINK —P» — = — Z i
. < 407
K 2
20 A

Palmitic acid (0.5 mM) -+ o+ o+ o+ = =
KHCGT (100xg/mé) - - + + - - +
SP600125 (50 M) B - - + + + -

Fig. 6. KHchunggan—tang (KHCGT) inhibits palmitate activation of the JNK signaling cascade.

(A) HepG2 cells were pretreated with KHCGT for 1 h and then stimulated with palmitate for 6 h. Aliquots of protein were analyzed
by immunoblotting with an activation-specific antibody (anti-p-JNK), while parallel immunoblots were analyzed for total JNK levels.
(B) Cells pretreated with KHCGT in the presence or absence of SP600125 for 1 h were treated with palmitate for 21 h and then
analyzed using the MTT assay. The means + SE (n=4) are presented. “"P<0.01 compared to untreated cells; " P<0.01 compared
to palmitate-treated cells; 5p<0.05 compared to palmitate + KHCGT-treated cells.
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B)
300
HCGT +PA+SP . -
" 56 20
o2 Tt
z 8 100 1! §
< 5 §
@ Tt
0 1
Palmitic acid (0.5 mM) -+ o+ o+ 4 _
KHCGT (100ug/mf) e
SP600125 (50uM) - - - + o+ 4 -

KHchunggan-tang (KHCGT) and a JNK inhibitor synergistically inhibit palmitate-induced ROS generation.

HepG2 cells pretreated with KHCGT for 1 h in the presence or absence of SP600125 were incubated with palmitate for 21 h.
ROS generation was detected (A) and*guamified (B) by confocal laser scanning microscopy. The means = SE (n=4) are presented.
“P<0.01 compared to untreated cells; ** P<0.01, compared to palmitate-treated cells; $p<0 01 compared to palmitate + KHCGT-

treated cells.

B)
HCGT+PA HCGT+PA+SP 500
g 400
ZS a0 tt 11
wn O
RHCG — 23 20 .
KHCGT < g
© 100 ﬂ
0 — [—
= Palmitic acid (0.5 mM) - + + + + - -
KHCGT (100g/mf) - - o+ o+ - - 3
SPEO0IZS (50#M) - - - o+ o+ o+ -

Fig. 8. KHchunggan-tang (KHCGT) and a JNK inhibitor synergistically inhibit palmitate-induced cellular steatosis.

HepG2 cells pretreated with KHCGT for 1 h in the presence or absence of SP600125 were incubated with palmitate for 21 h.
Nile red staining was perforrrlgd (A) and cellular steatosis was quantified (B). The means + SE (n=4) are presented. “P<0.01,
compared to untreated cells; ~ P<0.01, compared to palmitate-treated cells; §§F’<O.Ol, compared to palmitate + KHCGT-treated

cells.
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Fig. 9. KHchunggan—tang (KHCGT) and a JNK inhibitor synergistically inhibit palmitate-induced apoptosis.

HepG2 cells pretreated with KHCGT for 1 h in the presence or absence of SP600125 were incubated with palmitate for 21 h.
Apoptotic cells Wer%visualized by DAPI staining (A) and quantified (B). The means = SE (n=4) are presented. “P<0.01 compared
to untreated cells; ~ P<0.01, compared to palmitate-treated cells; §§F’<O.O1, compared to palmitate + KHCGT-treated cells.
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