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Differential Effects of TNF-a on the Survival and Apoptosis of
Human Granulocytes and the Human Myeloid Leukemia Cell Line
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Tumor necrosis factor-alpha (TNF-a) is a proinflammatory cytokine that mediates the inflammatory response and

immune functions, and modulates the proliferation, differentiation and cell death of cancer cells. The differential functions

of TNF-a in various human cells due to the formation of different stimulating pathway upon the binding of TNF-a to its

receptors. In the present study, we examined the different effects of TNF-a on the survival and apoptosis between normal

granulocytes and human myeloid leukemia HL-60 cells. Although TNF-a did not affect on the constitutive apoptosis of

granulocytes, TNF-a strongly induced the apoptosis of HL-60 cells in a dose- and a time-dependent manner. TNF-a-

induced apoptosis was occurred via the activation of caspase 8, caspase 9 and caspase 3/7 and the induction of ROS
production in HL-60 cells. Also, BAY-11-7085, a NF-«B inhibitor, blocked the TNF-a-induced apoptosis in HL-60
cells. NF-kB may be involved in TNF-a-induced apoptotic signaling pathway in HL-60 cells. These results suggest that

TNF-a activates apoptotic pathways and its process depends on cell type and many cellular factors. A better understanding

of the differential effect of TNF-a on cell apoptosis and survival may provide important information that can be used to

elucidate the specific inhibitory effect of TNF-o on the cancer dis.
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Fig. 1. The differential effect of TNF-a on the
apoptosis of human granulocytes and human
myeloid leukemia cell line in a dose-dependent
manner. (A) Human granulocytes and (B) HL-60
cells were incubated for 18 h in the presence and
absence of TNF-a in the indicated concentration
(n=3). Apoptosis of these cells was analyzed by
measuring the binding of annexin V-FITC and PI.
Data are expressed as the means =SD. *P < 0.05
and **P < 0.01 indicate a significant difference
between the control (con 18 h) and TNF-o-treated

groups.
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Fig. 2. The differential effect of TNF-a on the apoptosis of
human granulocytes and human myeloid leukemia cell line in
a time-dependent manner. (A) Human granulocytes and (B)
HL-60 cells were incubated for the indicated time with or without
TNF-a (20 ng/ml) (n=3). Apoptosis of these cells was analyzed
by measuring the binding of annexin V-FITC and PI. Data are
expressed as the means = SD. *P < 0.05 and **P < 0.01 indicate
a significant difference between the control and TNF-o-treated
groups at the same time.
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Fig. 3. Caspase activities and ROS production are mediated
by TNF-0 in HL-60 cells. HL-60 cells were incubated for 18 h
in the absence or presence of TNF-a (20 ng/ml). (A) Activities
of caspase 8, 9 and 3/7 were determined by monitoring cleavage
of each luminescence-labeled substrate peptide in HL-60 cells
(n=3). Data are presented in relation to the control (Con 18 h),
which are set at 100%. (B) ROS production was detected by 2',7'-
DCFCA staining. Relative increase of ROS was calculated by
comparing the mean fluorescence intensity (MFI) of 2',7-DCFCA
stained-treatment group to that of the control group (n=3). Data
are expressed as the means = SD. *P < 0.05 and **P < 0.01
indicate a significant difference between the control (con 18 h)
and TNF-o-treated group.
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Fig. 4. Induction of apoptosis in response to TNF-a occurs
through the activation of NF-kB in HL-60 cells. HL-60 cells
were pretreated for 1 h with and without 1 uM of BAY-11-7085
(BAY) and the cells were incubated for 18 h in the presence and
absence of TNF-a (20 ng/ml). (A) Apoptosis of the cell was
analyzed by measuring the binding of annexin V-FITC and PI
(n=3). (B) Activities of caspase 8, 9 and 3/7 were determined by
monitoring cleavage of each luminescence-labeled substrate peptide
in HL-60 cells (n=3). Caspase activity was presented in relation to
the control (Con 18 h), which was set at 100%. Data are expressed
as the means & SD. *P < 0.05 and **P < 0.01 indicate a significant
difference between the TNF-o-treated and the BAY-treated group.
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, MEAEAL sol] ko g
71 % TNFRIZ A Hholl 4] TNF-ao} A3t Al Ul
9] TNFR1¥} A3tE o] Q& TNF receptor-associated
death domain (TRADD), receptor interacting protein-1 (RIP-1),
TNFR-associated factor 2 (TRAF2)S] E3HA|7F "oz o
<t} (Hsu et al., 1995; Hsu et al., 1996; Takeuchi et al., 1996).
"ojz] -2 RIP-1-> mitogen-activated protein kinase kinase
kinase (MEKK) 30l 2}-8-3}a1 #}= ¥k MEKK 3+ IKK,
kBo =02 SAJEIA7)aL HFA 02 NF«Be| 24&
%3} (Hayden and Ghosh, 2004; Vallabhapurapu and
Karin, 2009). TRAF2 9A] NF-«kB¢| A& fFEsitt
(Devin et al., 2001). ©]2]3+ TNF-a-TNFRI pathwayi= NF-
kBo] & FE F8l Tk AE A= B Ao 7}
B35l ¥l TNFR2 SA] NF«Be| &4E fri=ate] Al
A B ofyeEl AlEAFEAL 2 HefsiAl
(Tartaglia et al., 1991). ¥ A7 A % TNF-o #&] $ ¥
H o= ThEA HL-60 Aol A ZAEALS Fries)
Rl o] A8 NFkBe| @45 &3l ol Folxltt (Fig.
4). 18]aL o] g NF«kB& Ths o Asdd g &
E3)| c-Jun N-terminal kinasel} E/34k4 wll7fA|e] S7}ol|
st} (Baker and Reddy, 1998; Schulze-Osthoff et al.,
1998) (Fig. 3B). TNFR2] adaptor protein®] FADD<} IKK 2]
1E] zfolo] 9% NF«kBY AL A= Aow
21T} (Rangamani and Sirovich, 2006).

TNF-o= TNFRS} ZAd 3 Halslo] U7k FADDY}
death-inducing signaling complex (DISC) &S &3
procaspase 8% A=3l0] MEAEALE FLEs| % dr
(Micheau and Tschopp, 2003). ©]= 7] -43}% caspase 8->
caspase 9= XA = caspase 375 AEHoE A}
=3ote] MAEADALE 4 8sit} (Wallach et al,, 1998; Yang
and Chang, 2011). ¥ 1~ Aol A= Fig. 3oll4 vehd
upeh o] TNF-aoll ©% HL-60 A|3Ee] Al EAEAR7}
caspase 8, caspase 9, caspase 3/79] &4 FT7IE &3 =
B eIl 3k ROS AAto] T7HH = (Fig.
3), A2 UlelA¢] ROS S7F= NF«Be E43E &
Al a1 EA3E NF«Bt AEXAEAL FEQIA2
218310 caspase”} /SRl AFA A A3} 3
2 2 A5 NEAEARE YA (Wang et al,
2002; Ha et al., 2007).
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