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Abstract

Objective: To investigate the variation of spleen lymphocyte subsets percentages and abdominal
macrophage inflammatory factor of the cigarette smoke extract-induced Nrf2-/- mice, and to dis-
cuss the role of Nrf2-/- in cigarette smoke extract-induced immuno-stimulus response of mice. Me-
thods: 36 female C57BL/6 WT and Nrf2-/- mice were randomly divided into 2 groups, respectively.
Two groups of WT and Nrf2-/- mice drank pure water containing DMSO dissolved cigarette smoke
extract for 4 months continuously; the other two groups’ mice drank pure water containing the
same amount of DMSO for four months. Spleens were harvested for taking pictures and necrosis
scores; the single cell suspension of spleen tissue was prepared for splenocyte counting and the
variation of spleen lymphocyte subsets was analyzed with flow cytometry. Meanwhile, the abdo-
minal macrophages were harvested for the detecting of the related inflammatory factor. Results:
Nrf2-/- prompted the spleen swelling with necrosis and lowered the number of splenocytes of cig-
arette smoke extract-induced mice; Nrf2-/- increased the percents of immune regulation related
spleen total T cells and CD8 T cells and reduced the B cells; Nrf2-/- reduced the CD4 and CD8 T¢m or
Tem cells and increased the Tg cells; Nrf2-/- enhanced the majority of inflammatory cytokines, co-
lony stimulating factors and chemokines expression in abdominal macrophage of cigarette smoke
extract-induced mice. Conclusion: Nrf2-/- enhances the cigarette smoke extract-induced natural
immune and regulating immune response in mice.
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Figure 1. The device for cigarette smoke extract preparation
1 MEEEREYNHIERE

TCIRFE: 1) BORTE(<1/8 ANHIIE): 2) HESRFE(=1/8 AN MRE, <1/4 ANMJRAE): 3) F=ELIRTE(=1/4 N IME) -

2.4.2. 4HEATHE
R 2H 2 2% B A P B, PR 2h 22 v i (PBS) 58 2% 2 50 mL Jm #E1 740 i 14k .

2.4.3. PRREH BRI &R S

] 26 T 2 VR S IR AR S, RPN BB ZLER H(PE)ARIC TCRA+. SR MR 2O R (FITC)bRid
B220+. (PE-cy7) it CD4+. i 7 & H (APC)kxic. CD8+. (PE-cy5)Fxric. CD44+1(PE-CF594)45ic i) CD62L+
TR A0 kAT BB et N I =4t i X R I AR i, Flowjo7.6 FR A Ab B AR, 0 i TCRA+(T 4HiJi)-
B220+(B 4iiJfl). TCRA+CD4+(CD4 T 4iif). TCRA+CD8+(CD8 T 4iijfl). CD44-CD62L-(Te X T #HJiI).
CD44+CD62L~(Tey RMACIZ T 4fil). CD44+CD62L+(Tey 7042 T 4Hf2). CD44-CD62L+(Ty WIUE T
Y ) 7E AN [A) 2H 5256 /8 SROBR A P AR AL . IR e TR H 35 [ eBioscience A1 BD A ] .

2.5. FERz B4R AR BNANBERS FE R B AAE T mRNA 7K R

2.5.1. MR BRI IFRE LS

TEXHT RPMIL640 15 7= M8 s v e E R ie, 250, 3 BiE. JoH RPMIL640 58 5773 T 24 fLik
| 37°C CO, 577 Aa h B5 7 M, 4HARINGEE 4 hy SRJ5 H & 5 mg/ml 415 fis 2 B (LPS) 1) RPMI1640 58 45
FRILTF 37°C CO, B IR M S 15 9% 48 h.,

2.5.2. 4HFEEFHERT mMRNA 7K F R4

EUGE AN M iS55 77 48 h B, U ARBE, &MFEARIIN 1 ml I E 3 E Invitrogen™ ) TRIzol FEHUE )
RNA. &I E HA K PrimeScript™ RT 75 0K 11 RNA %4y cDNA, 2R )5 FIW A [# Jb 3¢ Takara
/2] SYBR Green Master Mix PL cDNA 4R,  £E40 i A1~ 51 4 K600 AH 2 40 Bt X1~ A % mRINA 7K
2.6. Bt ESHT

FIFAT $OH DA B bR HE 2 (x £ ) %%, 3K Graphpad Prismb 45t HEEAT A AR B, 21L1A0 2% 53R t
Krge HEAT LLEE, P < 0.05 WA Siit 275 X
3. &R
3.1. BAFIARTEIES R4 E(E 2)

ANER 6 H KIS, WT T Nrf2 W 2E /) BRUBIE TG I 5222 i) Nrf2(+) A1 WIT () 195 2EL /) B JBL I K o 2 7
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Figure 2. The pictures of mice spleen necrosis (a), the scores of spleen necrosis (b) and the comparison of spleen cell num-
bers (c). Annotation: The picture A represented the randomly selected mice spleen in one experiment; the scoring criteria of
picture B have showed in materials and methods section. p <0.05; p <0.01; p<0.001

2.4 LRNR IR ARIASESEE (2) . FRRARIRIEITESY (D) AN AR AR LHAEE (C)RIEL R S (QEA—RSCIE FREHLIEENAY /N R BE
BE; (0)EIRIESFREEMB S HFAFIRR. p<0.05 “p<0.01; p<0.001

IR A, NP2 (+) 43 KA R (@) Nrf2 (+) 1 WT(+) P2/ BRI 24 B B3R FE, {2 Nrf2"(+)
AUNRBER P B T HE =AM (D)o BT Nef2"(+) 4N BT R SRR B3, BV BT B
SR, HAHM B R T Nef2 N B B3 BRI (C) .

3.2. Nrf2 B EERBESTE B IR AB AR RS/ BETS e R RO (B 3)

ANER 6 A RN, L P 0 B AT G B e BRI A AT () NPF2T(+) 2L/ BRBBME T 94k L4 i A
CD8+ T 4 M i) F 43 bh B3 v T Nrf2 "4/, T WT(+)/N RIS B s, (B S M2 R, Nrf2”(+)
AN CDA+ T 40 T HE =40 B AR, Nrf2"(+) 41N BT B ik 4R 1 75 HLAr Xt
Nrf2 "2/ B AT T R B (D)o

3.3. Nrf2 B FEEEF NS EE REMRIBEY /R IRAE CD4 F1 CDS T 4T B8R0 T{L (B 4)

CD4 Fil CD8 ¥J4f T ZHJfAE DU/ B JE B B A8k @) M (b) o Nrf2"(+) /N 2L CDA+ T 4 i 1 v o
RCAZ T SRR A7 T IR T 43 BE AR T Nrf2 /s BRALBS 18R [ (A): Nrf2 " (+) /N 41 CD8+ T 4
P RUE ) P e RISEAZ T AR 7 43 AR T Nrf2 /N R AL BRI (D) s SURRIR, Nrf2 ™ (+) 40 BRI
CD4 11 CD8 2 T 4ifitd 11 43 bb 55 3 i T Nrf2 " 4. (a) Fi(b) -

3.4. Nrf2 B EERFEFT A Z R ER D BANIE AR EEEF (E 5)

8 Q-PCR i AAG I 4 i K 775 5 Mg M A o 1) 398 o (I SR M 40 M K7 1L-18 A4 mRNA [R17KF7E
Nrf2 " (+) 2/ SR E WA A A 5 T30 =41 RSB 7 o TNFo) R4 0 I B T 6 () - 40 474
B4R T (G-CSF) FTRE AT M 1095 440 i 4 9% 7 B DR 1 (GM-CSF) . NrF2 () 4L/ B I 4 il P 6 2234 7K F B
BTFE LT MIP-1a.MIP-18 1 RANTES 7E Nrf2™ (+)2H /)N B LW 20 g v 1) 2254 7K 7t B B T (b) -
4. Vig

BRI F NF-E2 AH2E IR 7 2(Nrf2) 2 240 B S8 Ak B s B S8 TR 7, A S I B b s B e —Ff
F BRI ANHIB LS Nrf2 JE DR ok SOSE RS, nl AR S R A P BN, AT 5 B
ThaeRans . W2 A0T[13]. FMMAE A KEMAAF. B HEREYAER, ©BERmyLAR T 74
T G092 A5 M T A 5 1) G 28 [6] o AT 5048 P 5 IR 55 R 408 47 ) 7 Nrf2 25 DR il 2 R B A BU/INER 4 S H
RIS BRI BRI X5 A B AT, H NIrf2 32 DR Bl 2 /N B 446 75 JORATH 552 94 20 47 0 S8 i R Pk MR AR i S8 2 ek 136
(K 2(@)F1E 2(b)), FE%EEL DMSO (1465 K B Z7 16 % FE 2350 2008 BRI B AR R B, T RS VA
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Figure 3. The representative FACS pictures of splenic lymphocytes (a) and the statistic analysis comparison of the percent
of spleen T cells, B cells, CD4+ and CD8+ T cells in four groups mice (b). Annotation: The picture A represented the FACS
scatter plot. The Q1 represented effector memory T cell (Tgw); the*QZ represented centre memory T cell (Tcy); the Q3
represented naive T cell (Ty); the Q4 represented effector T cell (Tg). p <0.05
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(CD44+CD62L+, Toy); Q3 R FTRANEE T 4AE(CDA4—-CD62L+, Ty); Q4 {FR DI T 4AAE(CD44-CD62L-, Te)o p < 0.05
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Figure 4. The comparison of mice spleen CD4+ (a) and CD8+ (b) T lymphocyte subsets. Annotation: The A represented the
effector T cell (Tg), effector memory T cell (Tgy), centre memory T cell (Tcy) and naive T cell (Ty) in CD4 T cells. The B
represen*ted the effector T cell (Tg), effector memory T cell (Tgy), centre memory T cell (T¢n) and naive T cell (Ty) in CD8
T cells. 'p<0.05

4. NERBEAE CDA+ (a)Fn CD8+ (b) T HAABIERFAVLLER. JE: A J9 CDA+ T HRASKRIRAIAIN T 4AME. RNICIZ T 48
By RRENCIZ T 4BBRFI#NIA T 48RE; B 75 CD8+ T ZBRRSRIRAVRIAN T 48R SUNICIZ T 48R8. *0ig1Z T 4RAafn
HIE T AR, “p<0.05
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Figure 5. Represented the relative mRNA expression detection of cytokines in LPS-induced abdominal macrophage by

RT-PCR. ‘p < 0.05
[ 5. SLRTIKEEE PCR E MABE FHE%T mRNA £ LPS #E/ N FRIEEEMMAPAIFRIZ. "p<0.05

7] DMSO 521, [FIRS BT Nrf2 JE DR 2k /)N 5RO S 5534 40 VR a R AT SR FE R o A &6, i DAL
IFE A 20 B B0 S AR (P 2(C)) o R 5 SR B AR 3o S A s ot U 7 S A 155 15 30 3% 2 IR ) B s ) 38
ANERAUVA R GEEEE, 580N BB 40 M 8 T ARG .

UM B SOEIR AN, B2 T BOE B B N, AT BT AR M T R B A e B 1 3
F S AN B A B T ARAR S A AN EEYE T 400, 2RI T 40MRni 1M T 4000,
PEE N G ] B R FE AR, MU S SR G B2 5 A S 15 [14] . O WF AR BN
FHRRFATIES CD8+ T AU 2 k2L, FErT T SN A AZ A T RE[15]« TEASCHRFH, FRATTRE/INER
FC) SR P R 2L 2 P TV AT VR T, R B N2 3 PRI /0N SR8 75 M ok s g, LR T bk E2 4
Jfa AT CD8 ik EL 41 AL (1) B 73 AR XS T 6 B ZH Nrf2 JE RTINS 5 MR TH Ry, B WkEL 4 g Fl CD4 bk 40 i
ME 3 e TE R AR5 3(b)). IXECEIm R, P IR 2 A 0 S5 Ik 4 ) 5 a8 R 3R NIrf2, PRI st 2k
BB B [ 8 428 5 /N BRUPRDOE I Mk S e B 25

PN MR T PE R W E T2 —, ARSI, VI s i swpEd . 4
AR 0B LA B IR, 2 B B 4T A A e A2 A, 2 AT [16]; M H LA T IR A2 3 ] — e R
W 17 1 20 B R B B 23 A B AR S RS AR T R [17]. a2 e T 4B TR MLARB
AR G A Z A1, AT ST AR G 28 I 5 e I HH 24 e K] AR 40 i 5 2 199 = B2 SRR [18] o E A T
PATXE /N R CD4 F1 CD8 12 ML ML FEREAT T 20 AT, 25 532 WA 4 A 25 VA 48 P sl ¥ 1) Nirf2. 256 [T g
SN BRI CD8 Tom 4 F 2 ELAH XS T X R 2H Nrf2 ZERI 5 /N B 35 PR, CD8 T 4H AR M T 2%
PERE (] 4(b)); CDA Te 4HA o BH B 1IN (5] 4(a)). X EekdE 20, Nrf2 Ji Rl 2 A 7 1 0 2 vk 4is o il ik
BB W 5] 15 /N BRUPR A2 M S e 1T

5 0 A AL A e AT A ISR P £ RIS AL, 7 1A S 3 R O I 1 2 S 7 Hp 1) FL A B 2
TER; EWEAni T (Al ak B 2 5 5 Pl o g% [ MO FE[19]. B RFFERIT, fEMRSh, 40T i 2 HE(LPS)
S B L A ] P A R M A PR R 0 TNF AT IL-6, FEAE Thi SO b o i Sk S s s v i, A
T 208 B9 R AR [20] o TEHERFHLAA N IR AR S )R N, W4 i 4% 1 2 i Rl MIP-1ac
MIP-15 g S 45 Hh MR 0 R . S A AR BRI 0N, T 40 PR [ o SR A%, I Reisk 3 B s JL AR o ZE AT 9T
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