Hans Journal of Biomedicine ZE¥JEE%Z, 2024, 14(4), 666-672 Hans X
Published Online October 2024 in Hans. https://www.hanspub.org/journal/hjbm
https://doi.org/10.12677/hjbm.2024.144073

REEITRGCKLCLRL HHAE S| /T8

EWE, KA, WA, KRR, BIUE, XA, Han

VHE EAERR A RAE, G678 Hhid
2higmiaE T A RA R, L
SHHEEDRAATER, G 6
CEIEAREERAET T, B Gt
SKECR AR E RS RBAERR, 68 6t
ORI EMIRECE R, GYE Bl

Weks . 202447 H4H; FHEB: 20244F10H22H; KA H: 20244F10H30H

R

FIHME S (cigarette smoke, CS)FEH TMAFWRIBY, &5LFRERAN T ETHERERR,
BN BB S BAEFRE . RS BRI E (Lactobacillus rhamnosus) W HEGKLC 1Y AR FE JH
ZyfRz Btk RE RN RRR . SZK A 7E R 2 Balb/ it/ BUBENL 2 B St IR ZH (0VA + €S) 5
B R GKLC14 (GKLC1), 46 H. I RBR/IRTHRERFE. 2RHFETHEBENIFEEAHRE
(Ovalbumin, OVA, 500 ug/ml), H TR 17HZE23HLL2% OVABHTHZEEE, BRI EER. Rk
$24HZE54H, MREHRBE10580 2 F HEZ 0Bk Stk 2R M. BBt 8ot/ BT CSHIE A R
F HANRBEHGKLC (4.5 mg/day) 55, W TFHRHNERHRERZEMN. R EIN, FHHRGKLC1AZ /M
BILFEFNEBREZ R TIETRE(p <0.001), HFEHFIHMEEIFN-y. TNF-a. IL-4. IL-57%
BERRERD, EREKRGKLCIARE BT RREFRHMSE 5 &8 ik R KR

X 5in
mAR, I8, FREE, AER, SRET, kK%

Lactobacillus rhamnosus GKLC1 Reduced
Allergic Inflammation Induced by
Cigarette Smoke

Yangtzu Shih?, Youshan Tsai!, Shihwen Lin}, Jingmin LinZ, Yenlien Chen!, Wenhsin Lin3,
Chinchu Chen45:6*

IR

CESIH: G5, FEM, Wi, IR, A, MU, el REASREILTE GKLCL A F WIS 5 R i it
B SORED]. LEWIEE %, 2024, 14(4): 666-672. DOI: 10.12677/hjbm.2024.144073


https://www.hanspub.org/journal/hjbm
https://doi.org/10.12677/hjbm.2024.144073
https://doi.org/10.12677/hjbm.2024.144073
https://www.hanspub.org/

finz 5%

!Grape King Bio Co., Ltd., Taoyuan Taiwan

2Shanghai Grape King Enterprise Co., Ltd., Shanghai

3Department of Medicine, China Medical University, Taichung Taiwan

“Institute of Food Science and Technology, National Taiwan University, Taipei Taiwan

SDepartment of Food Science, Nutrition and Nutraceutical Biotechnology, Shih Chien University, Taipei Taiwan
5Department of Bioscience Technology, Chung Yuan Christian University, Taoyuan Taiwan

Received: Jul. 4", 2024; accepted: Oct. 22"9, 2024; published: Oct. 30", 2024

Abstract

Cigarette smoke (CS) contains various harmful irritants, which can easily be inhaled through the
respiratory tract, causing allergic inflammatory reactions, especially in individuals with pre-exist-
ing allergic conditions. This study assessed the effectiveness of the Lactobacillus rhamnosus strain
GKLC1 in reducing allergic inflammatory reactions caused by CS. Male Balb/c mice at 7 weeks of age
were randomly divided into an allergic control group (OVA + CS) and a GKLC1 strain group (GKLC1),
with 6 mice in each group. All experimental mice were intraperitoneally injected with ovalbumin
antigen (OVA, 500 ug/ml) on days 0 and 12, and sensitized with 2% OVA inhalation from days 17 to
23 to induce allergic predisposition. From day 24 to day 54 of the experiment, mice were exposed
to CS for 10 minutes daily to exacerbate allergic inflammatory reactions. The impact of daily sup-
plementation of the strain GKLC1 (4.5 mg/day) on inflammatory markers in allergic mice during CS
stimulation was compared. The results showed that the serum endotoxin levels in the GKLC1 group
were significantly lower than those in the allergic control group (p < 0.001). Additionally, the secre-
tion of cytokines IFN-y, TNF-q, IL-4, and IL-5 in the liver was significantly reduced in the GKLC1
group, indicating that supplementation with the strain GKLC1 contributed to reducing allergic in-
flammatory reactions caused by cigarette smoke.
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1. 53|

TR 5 (cigarette smoke, CS)H 1B EWRIBY) O N LR AL B AR—ANEERGE, HXT PR E
PR fEE SR T2 O] XAEE A B 2 FE FEYR, W8 T (nicotine) . — % {k ik (carbon
monoxide). FEVHI(tar)55, 5 Tl R IE AN AR, SR EOR FIRERE @R R, JCHX AR 2 B
IR (9 N e EL[2] [3]. KT R ik mOs B A BE R R 4, B HE SR (asthma) s 181 SE
S % (chronic bronchitis), L %2 /218 4: FH %€ 1% /it % i (chronic obstructive pulmonary disease) [4] [5].

I 2 9E (allergic inflammation) & — Fh G2 FR G0 K 570 OB, 42 52 AR T n ik A JO 0 25 45
IF, R — AU Bh A T 40/ (Th1) 558 AU B A T 4 (Th2) 73 i 4 AR IR 1~ (cytokines) a1, 520 B
G RE AR T U= 2R B R BE[6] o X S it S 4T M PR 7, AR SRE Rl -, 233 B RIS M 1R R 48 SO
KA A2 A3 TER RGE[T]. A SRl R AR A R 55 15 A P T e 98 R S PRI 5
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PR PR o PRI s DAFR IR 25 0 S i R 1, DRI SR o 3 2 e Sk SRR, O 1 i e R 4t
XTHZ A FW RSN, BL KA ANPETT 25 (U0 A 7t A FH 1) B 2B LA 3 GKLC L)X T2 S0 S b
WIS, AT B RN TR I G SO IRIATLAR AN A JR A L K76 T SRS o

2. MM ERZE
2.1. EHRRESHIE

R ZEREFLFT T GKLC1 (Lactobacillus rhamnosus GKLC1) & & V54 L 818 ity B U 4 b 2> B 75,
£ 16STRNA %58 , 12547 b [ 3 1l 4= P v A O i 2 o L (China General Microbiological Culture Col-
lection Center, CGMCC), % {745 CGMCC 15202. SL4GH#& GKLCL ¥57= T 1L Z MRS (BD Difco, USA)
Rigedth, £ 37°C, 16 /MR 9%)5, LA 5000 rpm (Eppendorf Centrifuge 5804R, Germany), ‘#6250 10 4>
RIS IR, TR 200 ML fE Wik e v R T IR RIS W A, RAFT-20C &M

22. REzMS5E

5 A iEYE Balb/c /N R H & 7 X 5236 5) 4+ 0 (Laboratory Animal Center, NLAC). Zh#)1H 7%+
[ [22 24 K 22 3h W) 0 2 ST 38 < 4R & £ (individual ventilated cage)™r, % 22°C +2°C, 12J¥ 40%~60%,
SE RS 12 /NEG IR BAIE, fRDRL & 0 BB B KT /N B B R . ANERIR 2 FRDE NS S, EATRE
B2, 3 A B 4 (OVA + CS) 5 i 42 B GKLC1 41(GKLC1), %46 H.

2.3 WEE

RPN TGS 0 RASE 12 K PUIE RS 4t (intraperitoneal injection) 57 (4 2% (4 47t J5 (ovalbumin,
OVA) T4 S s, I+ FiRE5E 17 K& 23 K LA Z W A (inhalation) 2% OVA i U5 1 77 =0 47 =
HVESUE. IRIEE 24 RkE, A 8/ B2 ER T A MRE 55 (cigarette smoke, CS) T 10 434, #E4E 30 K, N
/PN RO RO OB (8] 1), #IEVES I OVA A%e¥s 500 pg/mL OVA 54524427 (incomplete
Freund’s adjuvant) A 1:1 JB &35 )G, S T0w i SRR B o e B A .

I 24 RE5 54 K, W GKLCL 4H 2 /Ml A H AR 4.5 mg W B GKLCL F¥p, A% 60 kg ik
ANEFHEEL 1g; MR 2 /NEI DL R 2 A H A K E AR . RG4S 5, B /N R B 474
PER AL,  FFUSCER RN

£ 5 ¥t % S (IP): intraperitoneal inject OVA FhFE 254 B (4.5 mg/day)
R 8 S (IH): inhalation 2% OVA > L. rhamnosus GKLC1

| SHEUBROVAESN > FEEECSYRRN (10 miniday) |47
Day 0 12 17 23 24 54 57

Figure 1. Animal model of allergic inflammation induced by ovalbumin anti-
gen (OVA) and cigarette smoke (CS) in mice
Bl 1. IPRZEAMNROVA)REERE(CS)FF/NRT B KA 2 SRR

2.4. MBEAFRTH

AT S P 25 246 3 77 (GeneScript, Piscataway, New Jersey, USA), FJ/ LAL (Limulus Amebocyte Ly-
sate) R KGIGE, AT T NEER S &, B 0.1 mL MiENA 0.1 mL #X7(LAL), T 37°C T 45
SRS, DAt BRI 545 nm N 2SR . PN EEERIRE LUK AT B (Escherichia coli) SRV T P
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BRI AARE AN
2.5. FFRE4R4R < LRpE R R AT AR EE R B i

BUNSUFFIE 0.3 g BL HEPES buffer #41/# f5, LA 3000 xg. 4°C FELr 10 204h, B Eiswm L 44k
HrEH & ELISA Tk, K4 FEREUE, 28T E-y (interferon-y, IFN-y). JYESASE I F-a (tumor
necrosis factor-a, TNF-a). /1 %-4 (interleukin-4, 1L-4). FH/2-5 (interleukin-5, IL-5) & &, PLEKRITAN%
W i 1 % 7 I (aspartate transaminase, AST). %k A #% % ¥ (alanine aminotransferase, ALT)7 4. IR
% ELISA Kit JlJ § eBioscience (San Diego, CA, USA).

2.6. £SO

SIS USFME £ FrdfE(RZE(mean £ SD)E R, UL Student’s t test BEATHEiH 20 Hr,  HLEOW B4 25
A GKLCL Az =R, BEMERZ HWrHER p <0.05.
3. /R

3.1 IpRFETWL
WG], &N R AR BN 1 PR . PAAEIF LR 2R, IR SRR BN,
Ui 2 A2 W GKLCL X T 324X Bh ) JC i i 2 i

Table 1. Change of body weight (g)
F* 1 BRETHAR)

RIS R HL FEOR 14K 28 K 42 K i 56 K
T HR ZH.(OVA + CS) 26.4+1.7 282+22 282+15 292+1.7 302+1.4
GKLC1 4 27.1+0.7 29.3+0.6 29.8+0.8 30.2+0.7 307+1.1
p value 0.4283 0.3307 0.0646 0.2538 0.5663
32. MBANEBESE

ai BT GKLCL AL/ BT N B 21 2 B 5 2K T I Aot i 4H.(p < 0.001), 5 W AR AH [7] Arg it BEORI 35k
PR N, ai B GKLCL b7t A B T M8 SR 2 SR G RE /0, I/ A Bl A . 9 #4551
FHRE RIHLR (14 2).

3.3. FFAR4ER Z YRR

AT/ E 5 Thl 0070 WAAH G AR, ai2E 1/ GKLCL 412 IFN-y (] 3(a)) 2 TNF-a (/&
3(0)) & B B R E R T o IR 4L(p < 0.01), B AE B GKLCL MU T FEARATAE - Thl dHAR A1
FAN, 5 Th2 405 WAH S 4RI IL-4 (8] 4(a)). IL-5 (4 4(b)), 7RLL25AR 1 GKLCL 41L& % Fit
O B4 (p < 0.001, p < 0.01), RIE R E M GKLCL E AN GO R 3122 Th2 A% /7.

3.4. FFlEEREREMER

FF#84% AST K ALT RRATTheEsl, TRERITARIFEE . AR GKLCL A2 /NEATHahr S BE K
Tt ot B 4H. (14 5), PiBA Rk GKLCL k78 45 B T K B e 2 R R B
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serum endotoxin (EU/ml)

o O,

OVA+CS GKLC1
HAEIHLL mean = SD (n = 6)FR, EEER
it R %E R (™p < 0.001).

Figure 2. Level of serum endotoxin
2. MEPASRZE

2000 - 1000 -

£ E

\g 1500 - *ox 2 el o

3 g 600 A

% 1000 - =

= = 400 -

s g

3 500 A R

0 : . 0 : .
OVA+CS GKLC1 OVA+CS GKLC1

(a) (b)
H{HII LA mean £ SD (n=6)F7~, BESRRGIF LEEZR(p<0.01).

Figure 3. The level of IFN-y (a) and TNF-a (b) in liver
3. BFBER IFN-y (@)K TNF-a (b) ZiRE
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E E
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Figure 4. The level of IL-4 (a) and IL-5 (b) in liver
4. BRRE IL-4 ()& IL-5 (b) ZiRE

4. it

Srutkova 55 N HIBFFEHE Y BRAHEFLAT 1 20 WA A IR 0 22 vy 5 Bl 5 Th2 40 R S0 JF 20 OVA
BUBUN BRI B R RAEIR[8]. X — 4 R EIR, i AR A AT LOd I Y e R GRS U N . [FIFE,
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Figure 5. The active concentration of AST (a) and ALT (b) in liver
B 5. BFAEE2E AST ()& ALT (b)i&E MR E

Hou 5 A\ 7R i 4 i Sk 56 Sz OVA BUBUN RN S B sGIE S, SRZWE LT & it T i STAT6/SPDEF
6 SR SO Y 0 W T R AR T R A REAR O], S 28 AR TR AR 78 AT 1 A WO R A OB IRA RTR T T
Pio AWFFIZUE, FIFH OVA KA MHNH S vl 5 5 /0N B A2 7™ 8 R v 200, 52 ma P B e, 38006 30
RGN E RIS (E 2). FETIRRAH RS IR 2 BV (] 3+ &l 4). HERZHEFLAT B GKLCL At A
A AR R SRR RN, IR BRE PR KRBT RUR . X5 Srutkova T Hou 7T — 3, #f—2 K
R T i AR B AR DR T B 2 RE R AR A

TERFWERE 20 VE I A A Fadn b, DL AST D K EAZLE T HFIEAN I A IR 2R, M4t i R 26 BRSBTS, AST
2 FL 40 PR RO I, e PR TR e mT R 1 B D) RE 2 WT[10] . ARS8, #M Ak GKLCL B
A 24 BT B e DR B R SR R M B AST B ALT HIBLS(14 5). %5 L Witk GKLCL h&kit:
WAL, ZRARAETASYE R D R0 s T, AR DI, AR US048 R A 197 IF e bn 45 AT
A1), SR B GKLCL fEZ FhgORETS O N IONER R E A . St — D ihiEie, EdBUAR T, Wik
GKLC1 Rz PRI B3| S 1 28 i PRl 1 Bk GE BOREIR 980/ W B R E NIB IR R G, BRARKT T R SS
E 2] [13].

AT LA SR ZEWE AT R GKLCL A N T80 )00 55 B in ol R v 98 i e B o S5 SR S, 2 AR B 11
7, R BRI B GKLCL, EAWIEMIIG IR HAME, JUHAETRIT I B 58 A S N AN G4 E
THRETT T o IX ARG R B FHR AL 7 A 7 (B8 SCRe AN FU kA o
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