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Background

Malnutrition iIs commonly seen In chronic dialysis patients. Previous
prospective study revealed that body fat mass was markedly
decreased 2 years after the initiation of dialysis therapy [1].

Dialysis patients with obesity have a better survival rate and a less
cardiovascular (CV) death rate compared with lean patients, which Is
so-called "reverse epidemiology” [2].

Chronic kidney disease (CKD) patients, even if they have neither
obesity nor diabetes, exhibit the insulin resistance, which has a close
relationship with arteriosclerosis and CV event [3].

P-cresol, one of uremic toxins, Is highly associated with CV event In
CKD patients [4].

Thus, we examined the effects of p-cresol on adipocyte proliferation,
apoptosis, differentiation and glucose uptake.

Results

Effects of p-cresol on proliferation of 3T3L1 cells

[Cell count] [Brd-U]}
(% of control)
N 120 7
16
| o _
14 @ PC2puM 100
E12° - pc2ouM :
S o1 % PcloopM g
x @ pC200uM =
5 87 : 860
= =
s E
E 6 * E 40 -
— o
S 4
20 7
H -
. , . 0 -
day(} dﬂy3 dﬂy7 Control 2pM  20pM 100pM  200pM

p-cresol

*p<0.0001; compared to the control.

Number of cells treated with 100uM and 200uM p-cresol was decreased at day 3
and day 7. Brd-U antibody detection showed p-cresol disturbed normal cell cycle.

*p<0.05; compared to the control.

Effects of p-cresol on glucose uptake
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*. p <0.001 to the individual control.

SH-labeled DOG uptake was remarkably inhibited by 100uM and 200uM p-cresol in
the presence and absence of insulin.

*.p <0.001 to the individual control.
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High concentration of p-cresol disturbed normal cell cycle, induced apoptosis,
inhibited the differentiation of preadipocyte into mature adipocyte, and decreased
glucose uptake at basal and after insulin stimulation.

Conclusion

p-cresol Inhibited proliferation and differentiation,
apoptosis In 3T3-L1 cells.

These findings Iindicate that the accumulation of uremic toxins may
Induce the reduction of adipose tissue, Insulin resistance, and
eventually poor prognosis In chronic dialysis patients.

Further investigation iIs required, since it Is recently suggested that
main metabolite Is p-cresylsulfate but not p-cresol in human body [3].
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Materials and Methods
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We cultured preadipocyte cell line 313-L1 cells and which were differentiated with 500uM
IBMX, 250nM dexamethasone, 10ug/ml Insulin after 90% confluency. Treatment with p-cresol
was performed In various concentrations (2, 20, 100 and 200uM). Cell proliferation was
determined by cell count and Brd-U antibody detection method. The maturity of adipocyte was
Investigated by oil red-O staining and by real-time PCR to see the mRNA expression of
PPARY. Apoptosis was measured by ELISA kit. We also examined glucose uptake in the
presence and absence of insulin using radiolabeled 2-deoxyglucose.

Inhibition of adipogenesis of 313-L1 cells by p-cresol
[ 011 red- O stalmng]

2] i, R b Loy LA S - ~ © wFW A G gh,.
ERMSRRTOL S e RSO 5 T
i ¥ A T ek Flex R hbnyi - W ey e g ' o G "
‘% - t ré “I- “_ﬁ - \.' e L] L] 1 -“ I ] - m: 4+ L4 Iﬂ‘
« F #_.n- J:? [ P e s e - “o. s k. w3 -
mnﬁ 2 4}:‘{:# y #SS BTN D f,,t':“p- ~§:§. *.rqu.‘-'-; o s 5 SRR -
s g & 4 . fou ™ s J - . w FJJ At a s 3. .:. - ¥ O W L
& 1 _,,."I. -" [ = - - - H-.l - .
¢ CE‘M g e ") ;“*E" IR QLSO g ﬁ"é WA S LIS o &
. _—— .-.." .- : | T i :_ Y n. g i
5 z- “ﬁ" b5 5an B ;i -'1!:‘&" o .*}“4 y IF&S "r.r'Q‘;ﬂ 'J:j"i R s, i » f: 2O 7
%-&_-- P & I AT N L T N S P i N 3 tﬁ: z “VAG.  and & &5
¥ -.ﬁ*'jf « ol t:-ﬁ.-*?‘:' FARTIA N S 1] "'!, ’ v Y ol Pt
oy i xS oA BSaai f s it iR ST SR i d B O
J :‘:E \ L rﬁf al : 'r- 2 """.- & f" F’ -‘E 3 J IG [ "! :‘ ‘-""“" af Ye " i L ? *-""Jf s J-{‘F.
> DL e~ §% T i fL";Fi.""'"n- RS (0, e Y C " - '*-'LP oy L Ty S Ty g
f*‘g 4 J & -"'_._Ii ﬁik "“: =‘u-'ifl" f ‘ﬂ ‘11";‘ { : .;ﬂ"‘h ‘*‘ Il.'r.‘ T = - r :-9-‘ : A 'E'# L " e ;l
i P . _;1- ; - L N . i - B -y l.-!u E el O =
5 -ru...;. L S {'JJ -15'._ r < h—.‘j“ %h » | ...‘- .'h'- ‘..I" .-I"'I‘ L q‘.‘.--..' '"'_-'__3_... r.u "‘ _a"l". . F -I"Fll.l't 1 {-! d.l r—;’ r:* "ﬂ-‘ 4 (% Y

control p-cresol 2uM p-cresol 20uM p-cresol 200uM

High concentration p-cresol inhibited the differentiation of preadipocytes into
adipocytes. Total cell number was apparently decreased in this group.
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[PPARY expression during the differentiation]
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*. p<0.05, and *; p<0.0001, compared to control.

In the control cells, approximately 8-fold increase in PPARy mRNA expression was
shown at day 3 and the similar level at day 7. The PPARy mRNA level was
significantly decreased in 100pM and 200uM p-cresol treatment.
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