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Abstract: [ Objective | To observe the effects of 3-methyladenine (3-MA) and rapamycin on autophagy activity and cell
apoptosis of dust exposed rat pulmonary macrophages. [ Methods | A total of 120 male Wistar rats were administered with 50 mg/mL
SiO, dust by indotracheal intubation and divided into control, 3-MA, and rapamycin groups. The 3-MA and rapamycin groups
were intraperitoneally injected with 1.5 mg/(kg * d) 3-MA and 2 pg/(kg * d) rapamycin every other day, for 28 d. Then the rats
were neutralized on day 7, 14, 28, 60, and 90 to collect lung lavage followed by determining apoptosis rate of macrophages after
centrifugation. Western blotting was used to detect the expression of autophagy protein light chain 3 (LC3) and autophagy regulatory
protein Beclinl. [ Results ] In the rapamycin group, the LC3 protein expressions at various time points were highter as compared
with the control group; the early apoptosis rates of pulmonary macrophage sampled at five selected time points were lower for the
former four time points but higher for the latter time point than the corresponding values in the control group [(1.74 + 0.73)%, (1.25 +
0.35)%, (1.44 £+ 1.24)%, (3.70 + 1.51)% and (36.98 + 11.91)% vs.(5.63 = 1.01)%, (4.95 £ 0.63)%, (4.10 + 0.43)%, (6.75 + 4.19)%,
and (30.23 + 11.05)%, respectively], all P;<0.0.5 except for day 90. In the 3-MA group, the LC3 protein expression levels were lower
than those of the control group during exposure, but increased when the drug stopped, and returned to the level of the control group
on day 90. In the 3-MA group, the early apoptosis rates of pulmonary macrophage were (2.86 = 1.13)%, (8.80 + 0.28)%, (6.84 + 1.29)%,
(2.54 £ 1.65)%, and (37.22 + 16.22)%, the lowest value was found on day 7; the apoptosis rates were higher than those of the control
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group on day 14 and 28 (P<0.05), lowered again on day 60, and showed no significant difference from the control group on day 90.

[ Conclusion | The findings suggest that 3-MA or rapamycin interventions could induce pulmonary macrophage autophagy activity

to varied degrees and in negative association with the apoptosis rate of pulmonary macrophages.

Key Words: 3-methyladenine; rapamycin; pulmonary macrophage; autophagy; apoptosis
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N: 2,

[ Note JA: Control group; B: 3-MA group; C: Rapamycin group; 1-5: Prion of 7, 14, 28, 60, and 90d; 'T‘: Primary lysosome; T: Autophagy;
i: Autolysosome; \: Autophagy precursor; N: Nucleus.
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Figure 1 Samples of three groups at different time spots presented under transmission electron microscope
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[ Note JA: Rapamycin group; B: Control group; C: 3-MA group.
B2 3AREMERIELC3 Il LC3 | . Beclinl ZH & L&
Figure 2 LC3 I, LC3 I, and Beclinl protein bands of the same group at different time spots
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Table 1 LC3 protein expression changes of three groups over time

ikl 7d 14d 28d 60d 90d r p
Group 7 days 14 days 28 days 60 days 90 days
qpiE
R 0.24 +0.06 1.00 +0.02" 1.17 £0.03" 091 +0.16™ 1.09 +0.14° 11.86 0.00
Control group
H 4
Slies 0.77 £ 0.12* 0.65 £ 0.23% 0.59 + 0.04* 1.27 £0.16™ 1.07 +0.26 9.78 0.00
3-MA group
A 25 4]
i mﬁﬁ?i.'ﬂ 0.84 +0.04" 1.05 £ 0.05" 1.13 £ 0.06™ 1.54 £0.27%" 1.12 £0.14 9.80 0.00
Rapamycin group
F 45.05 7.02 132.72 13.83 0.10
P 0.00 0.02 0.00 0.00 0.89

[ J#: SXEALE, P<0.05, %: 53-MAAhER, P<0.05.a: §7dHE, P<0.05.b: 5 14dthik, P<0.05.¢c: 528dthEk, P<0.05.d: &
60d %, P<0.05.
[ Note J#: Compared with the control group, P<0.05. *: Compared with the 3-MA group, P<0.05. a: Compared with 7 days, P<0.05. b: Compared with
14 days, P<0.05. ¢: Compared with 28 days, P<0.05. d: Compared with 60 days, P<0.05.
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Table 2 Beclinl protein expression changes of three exposure groups over time
205 7d 14d 28d 60d 90d F P
Group 7 days 14 days 28 days 60 days 90 days
X 2
0.51+£0.02 1.07 +0.13" 244 £0.12" 1.80 + 0.15" 4.55+0.28" 323.85 0.00
Control group
3-MA 4 # # al be bed
1.02 + 0.02' 0.84 + 0.06 0.95 £ 0.65™" 1.88 + 0.08" 4.53 £0.29" 286.17 0.00
3-MA group
EliE S . .
. fPEfT? A 0.91 +£0.13* 1.38 +0.03" 1.55 + 0.04™ 2.24 +0.38"" 5.91 £ 0.76" ! 83.41 0.00
Rapamycin group
F 35.14 29.78 211.48 3.62 9.94
P 0.00 0.03 0.00 0.07 0.00

[VE J#: GxtBAmE, P<0.05,%; 53-MAZILE, P<0.05.a: 57dE, P<0.05.b: 5 14dh%, P<0.05,¢c: 528dIh %, P<0.05.d: &

60d th3, P<0.05.

[ Note J#: Compared with the control group, P<0.05. #: Compared with the 3-MA group, P<0.05. a: Compared with 7 days, P<0.05.b: Compared with 14
days, P<0.05. ¢: Compared with 28 days, P<0.05. d: Compared with 60 days, P<0.05.
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Table 3 Apoptosis rates of three exposure groups over time

4151 7d 14d 28d 60d 90d F P
Group 7 days 14 days 28 days 60 days 90 days
i HEZ
X‘T“ME 5.63+1.01 4.95 +0.63" 4.10+0.43 6.75+4.19 30.23 = 11.05" 10.36 0.00
Control group
— 4
3-MAZ 2.86 + 1.13* 8.80 + 0.28" 6.84 +1.29" 2.54 +1.65™ 37.22 + 16.22 16.58 0.00
3-MA group
A 22
m brl&%‘fi,ﬂ 1.74 + 0.73" 1.25 +0.35" 1.44 +1.24" 370 + 1.51 36.98 + 11.91" 34.74 0.00
Rapamycin group
F 15.49 140.18 211.48 3.09 0.29
P 0.00 0.00 0.00 0.23 0.71

[VE J#: GxTHE4ANE, P<0.05,%: 53-MAZLILE, P<0.05,a: 57dHE, P<0.05.b: 514dE&K, P<0.05,c: 528dH%, P<0.05.d: 5

60d L%, P<0.05,

[ Note |#: Compared with the control group, P<0.05. #: Compared with the 3-MA group, P<0.05. a: Compared with 7 days, P<0.05. b: Compared with
14 days, P<0.05. ¢: Compared with 28 days, P<0.05. d: Compared with 60 days, P<0.05.
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Zeyan Liew, Beate Ritz, Ondine S. von Ehrenstein, Bodil Hammer Bech, Ellen Aagaard Nohr,

Chunyuan Fei, Rossana Bossi, Tine Brink Henriksen, Eva Cecilie Bonefeld-Jorgensen, Jorn Olsen

WE: [#F ] 2AKEWA(PFASs) RF AT LY, W ERFEAA R TR EHE, — BT
BHEE RPFASs G LEMAAT AWM F M B FAER XK, EREREMERARXNERMAAR, [Be] AR
FETPFASs B HE 5L EPWMEENGE/ %553 (ADHD )L H 8 FEZ A xB, [ F% ] 4 1996—2002 4
2 4B H 4 BA 7| 19 83389 3t T, RIS & B K B Fr B A & A #ow PO BGE, B E T 890 4 ADHD i f #2 301 4
JLE B FER Bl AXANAF] 3, BEHLA S 2204 £ 200 Fn B AR 61, FREALEE 3 550 1) M 71 A1 T B W <t B L& o
BRI P R E B R K A 16 B PFASs, A X AWM AT ZRE (RRs ), HA F £ K F T HAHERKE,
[ZR ] AR FHBHN 2 L FK#ER(PFOS) e & F B (PFOA ), 7= 90% #FE A o 7 LA & H fh 4 F PFASs.
A R INHE 3£ PRAS L 3 A FF8 ADHD 2 8] 5% B 8y — B M 38 [ 38 F (ng/mlL ) B9 B 98 3t 048 4 34w — A 6L, PFOS &t i
) RR=0.87(95%CI: 0.74, 1.02), PFOA %f 5 #j RR=0.98(95%CI: 0.82, 1.16) ], 3T B FJE 41 & #n k[ % (ng/ml )ty B
IR B G A — AN BT, PROS X R B RR=0.92(95%CI: 0.69, 1.22), PFOA %t ji # RR=0.98(95%CI: 0.73, 1.31)], #£ A
B AR IE B A PFASs B9 A o | 85 15 1) PFAS 4 3 fn ADHD 2 18] BE 747 FH M 5% B o 47 FR M S5 Bk, L 3 2 ¢ JBE A 3 18 3F
TR, (L] BEXAHEF, AL —B IS %R 731 PFAS £ 3 )L Z + ADHD SLZE M & FHE L
Hy A

J& SC# W . Environmental Health Perspectives, 123(4): 367-373.




