RESEARCH

BASIC

NSER

SETEIREETILY T AD
Jili ﬁﬂi%&zﬁﬂﬁ%fkc:iﬂ‘?Z»

o DRI

o5y TREkR A EAMER N ZRE. TIE 58%F. &R Al

(=4 5%, »] b

18 Mk B Z£ PRl ¢ 52 (COPD @ Chronic obstructive
pulmonary disease) (X, 72X/ & T2 HEWE %
R ARE T2 L THEUIMORIEREETH S 2,
COPDODO R HZE X . NfifuRE D e & D SUEME R A &
R TEDIRAE L £ DKBEIRED 2 2B G THAED
IoTWV Y, SEMINZA G, B X 2 IEA L AR
SuEMRE I L AR S B2 DR EVER T2 K & L
T, i BRI O MRAZERZAL A L. i ORHEHERED
WAET2THELZLEEZLNTVEY, TDd,
COPD i REHEST DN (X, BRI A b L ZF A D4 %
Wk, RIEREBORIEPEETH S, F/-L4ECOPDIE
R DEBE VWS 2T T EA OB LTH L
LZLHNTEY., BHEOMPTIRIL-6. TNF-aZ & D
LRV RIEVEE DRI S . D DRALIER L2 ED
EHOZ BRERZHEL S 2 EBWEINT S50,

BRI O NS #05 (NYT) 3. BB KT,
PIHER. B, RMOMmZ. gl EICHR %R,
WA OPTHEICHALREIC K ZERITHHESR RS L~V
DFE RIS b THZ7, COPDTIE, MWW
SERDEBALICHE S RHEDHEFHAIT D LA (T LA IV) D
WEZ HEICNYTOWT; 3 {Tbh s r— AR TET
Y. COPDOQOLAATB LU D - REFEAAT D
EREHT2REIHESINTOES 9, T, WKL
FEWFFRIC BT E. SOPIRIEA b VAR 1D RIE
PIRh 2 Dy FHEIS TV E, ZORORMETE
7o X TMEC R S A il TR T Bk SR T B
Elastase % %8 W51 & 0 TEE I ICE % 9 2 A7
HRAEET IV, B & UKlothoi s T D KRIEIC & v FLIE
L aKILDETE L HICHMERE R T Z2ET LYY AD
MDY % F T i & OB R0 2 oAk, =i
BEIEHGDORIEICH LT, ASEXGOREIFGHED
$ORWER G2 500N T > 72,

30 philEA No.94 2023

HERAALE/R

HER1 : NYTORF#HIRSHPPEEFHFECOPDETILY DR
DIBES L UREICSZADHE

[F:&] 80 (Iff) OCS5TBLE/IY D AT+ 7V TR
hY—)%ZE A L. porcine pancreatic elastase (PPE,

4.0U/mouse) Z R ENRG 12 & Y EEMICR 5925 & TR
EVEE TN Z2AER L 72, 554 H H A 5 @ (MEE AL
B BT MEEZEIETED . NYT1%# (NS E#AGF A
1% &MFEEAETRD . NYT3%#E (ASERG X A3%E
MF B ER (25 RIS 2 Plla U7z, IREIPHIAE20E
WREIL . ilids & ORI 2 $REN U 7o ZE NI PFAR E 5.
HER 2170 MOk %L > T e DS
U MLD 25 H L7z, 7. GIfiIERNA later(c TRTFE
L. RealTime-qPCRIZ TIL-6 % 72 (ZGAPDH mRNA (IL-
6Foward:5 - AGGATACCACTCCCAACAGACCT-3’, IL-
B6Reverse:5-CAAGTGATCATCGTTGTTCATAC -3,
GAPDH Foward:5’-TGAAGCAGG CATCTGAGGG -3’,
GAPDH Reverse:5’-CGAAGGTGGAAGAGTGGGAG -3°)
ZWMEL. ddCHAIC TN L7z, M=o & 0
myE#Z R L. ELISA(Mouse IL-6 ELISA Kit,
Proteintech) I2 & D IL-6IREZHE L7z, Ll #EMIIC
B2 EEEMRE 3 Tukey testZ VT, WTFhDOEHE Y
FERRAR DB %A (p<0.05) DHZGF R HEAD Y L 1M L7z,
[FER] MoMLIZ LT, /ERT65.68+£9.03 um
TholeDIZHMLT, EFIVIHETIZ129.59+15.60 um
ERIFICHERLTEBY ., NYT1%H#E393.60E11.16 um,
NYT3%HE(376.22+11.99 pmF TH i 7 il He 35 A4l
BARHLN (F1A) . o BHFEOMIL-6 mRNAFEH
%#1.00£0.2695&, ETIVHEE1.80£0.50L
HBHMLU TV /2oL, NYTL%H#E1.18+£0.42,
NYT3%#E(30.97 £0.28 L HE 4 1L-6 mRNAFEH O i
ARH LN (B1B) . AT, MIET DIL-6I L (T 8
#T22.76£5.09pg/mLTH>7=DICH LT, ETFIVHE
T(331.93+4.83pg/mLEFEICHMLI, —Ji.
NYT1%#£(324.89+7.67pg/mL. NYT3%#E(X18.89+



2.46 pg/mL & HRICHRIERMH L7z (B1C),

HER2 : NYTORGRSHFRHBLEY D ADMBES LU
REICEZDHE

[F3&]  26-28Hii (1) OKlothoi fz T R F I Eb+
7 A (kI/kl, HAZ v 7)) D28 AL T, €7 IVHE(MEH
BETED . NYT3%HRE (NS 245 T F A 3% & MF[H 1 i
B . NYT5%HE (NS #2548 T F Z5% & MFE AT (2
oo BHIVRELSEZRIBLE, F@ERE LT,
[F 1 T4 & fu7eKlotholfE 7% R L T WA R+
7 A (WT) Z#E L, KI/KIER U —2 I THBE #17-72,
RAHBAMGE58~60 Hiffi (c THER L. Miid & TR % BREX
L7z —¥ROMifH#%E4% 782 KV L7 VT K/PBSH
THIERIC, HEREH L, BHoHmE2HE->TW, i
N BEDSEIRE Y  (MLD OFL 217 > 72, 50 O i
X, 7/ LDNAOHIHcft L. Dlaio#Ws' % 2&1cL
T. Realtime-PCRIC & 9. X7 o A7 & (HBUHE) ©
WEREM U7z, F7o. MW, PUBeMALELES (350050 B
X D IMEAERELL . Protease inhibitor% il z 7 .
Multiplex Assaysic & 2IL-6IREDMIE ICHE L7z, &,
HEMC 30 2 5 EAME X Dunnett Contrasts % 723
Mann-Whitney U-testZ T, WTFhoBE & GlHR=R

h35% A (p<0.05) DT 2 HEAED Y LKW L7z,
[BR] MoMLIZ, BHFETEHILT38.79+21.01 um
THoDIZH LT, EFIVEETRATROBELL L.
81.31+£4.52um& KIFICHERLTHE Y. NYT3%HETIX
— D AR HERF S TH D 62.06£3.83 ume TF
ISR THBCHRIMHBED S i, —FiT.
NYT5%#1368.27 +3.36 um& #1135 - 7223 &
RO Lo (B2A  RESH) .

Jiid 71 A 77 LS D 36 BARKLA (XT3 2 AH o HE B A
. BEEFET2.71£0.23Tho7eDICH LT, TFIVEE
TEF1.21+£0.20& KIRICIEFLTW/z, —/ T, NYT
3%HETIZ1.8120.24& EFNBRIC LN THE L HER A
RN, NYT5%HETIX1.52+0.35L W3 dH 5 H 4
HAEGREOL» - (B2B : RESH) .

7. B ORIERMECGINE Z R 3 MU OIL-6U
X, HEERET49.55+7.77pg/mLTh>72DIcx LT,
EFUBETIZ198.01+10.19pg/mL & HEICHEML 72,
—J7. NYT3%H#ET(3122.33+18.75pg/mL. NYT5%
#(3106.76+16.28pg/mL& EFILEEICHANTHE LA
filZzm87: (B2C : RESH]) .

=1

@ Mean Linear intercept
(m)

160 2.5+
140

2.0
120+ sk
100 :|: skksk 1.5

80 ks

ABERZDPPEFEFRMECOPDET LNV RDAMEES RURNEICSAOEE

® Lung IL-6 mRNA (Fold of f2#:2%)

*
Kook sk 307 x
s0| ik 1.01 I 20+ I
407 0.5 104
20
0 0 0

® Serum IL-6
(pg/mL)
50

40 p=0.076

femar [ EF0B

NYT1%3% [ NYT3%%8

Mean=+SD. n=4-11. scale bar indicated 100 um. * : p< 0.05. *# :p< 0.01. **% :p<0.001 vs. EF)LE by Tukey test
Shimoyama T., et al. Ninjin'yoeito ameliorated PPE-induced pulmonary emphysema and anxiety/depressive-like behavior in aged C57BL/6J mice. Front
Pharmacol. 2022 Oct 10;13:970697. doi: 10.3389/fphar.2022.970697. CC-BY 4.0 (https://creativecommons.org/licenses/by/4.0/) .

phili##4 No.94 2023 31



B2

@ Mean Linear intercept
(um)
100+ 44
90+
80 *kx
704 sk
60+
50+ 2+
seskosk
40 ==
30+
20+
10
0- 0-

ABERSDHRBZBEIDADMIBIESLORIEICSIDEE

© Relative telomere content/36B4

NYT5%E

NYT3%&#

® Plasma IL-68
(pg/mL)

250
200+
150 *
100

skkeok

50 =

0-

femar [ =708 [ NYTo%E [ NYTS%E
Mean=SE. n=4-8, scale bar indicated 100um, * : p< 0.05. ** :p< 0.01. *%3% :p<0.001 vs. EF)LE#

by Dunnett Contrasts (MLI & IL-6) , Mann-Whitney U-test (telomere content)

Amitani H., et al. Impact of Ninjin'yoeito on frailty and short life in klotho-hypomorphic (ki/kl) mice. Front Pharmacol. 2022 Oct 24;13:973897.
doi: 10.3389/fphar.2022.973897. CC-BY 4.0 (https://creativecommons.org/licenses/by/4.0/) .

BERLEIELD

COPDODOA R Z DM THRIIM AN EAKETH Y|
EE A A K= A4 >GOLD (Global Initiative on Obstructive
Lung Disease) DE# & 2 COPDD I FTOHH K X,
20194E T340 THI14%. TORTIEIKE0% EHEES L
TEY., FeEmdoHG»EL 4>T» 58, COPDI
WP S HE DA NI 2. TEH I OIL-67% £ D RAE
PERFHIEIMU TEH Y. NiR7ZE G Tk EEEDORAED
AL BT EVHMLATVS1920 EHPERIEE. i
FEDSZMET 2 IV AR T RAMAID H DR E .
DFAREEIC L 2 EHillg EOHEERD Y 22 Z s,
THOARRRGEEHEMEO R 72 EICHE % K33 ke
MDD B, Liehi>TCOPDDRRTIX. W& D HERE R
TS 2 WM L NifT L TOHERED Y A T A 2 b (RIED
a2 ha—)UIc kB OHFREIR DRI A) bRDHN S,
AR T, Elastaselc & 2 HAFEA M LAEETT V. B
& U'Klotho AR F I E AL KUE T 7 )L 0 28 K81 o U 1 i 28
ETFTVERMAL. IHOMBMERRE. B2 T 2
NYTORI R % ME L7z,

ABORR. ASERGEZRIBG T2 ILICko>T.
WE TV & & UM Z DT 2 4] L 72, PPEREE 1

32 philEA No.94 2023

ETINTREGHI A 5 3% ICH T T, KlothoRi~+
T AT 28 Hifiih> & il B o> il 358 & Jifi el 2% 3848 K oD T 7
DHETL T ZEPHMBEAT VB2 22 Jili s &, fifi
TS 35\ THUPERRHEDS I S 2 & & 0 Nk
WA UL SERINC PR R L. A7 AR D K E A
P UL oG ORISR 255 Th %2 27,
— /T, SEORER D 5NYT % 56 BIE ] B 5 5 £
G452t T, P ORLZ2TETIVICE WL THiLHE
KO HHERE S A7 T &b 50 NYT IRl fa Ak i % #E s
FTEALZALCHEBEEHL TV 2R b HEE S s,
K2, EEORIERMEREICHGTE2AT 4 T —X—¢&
U CfisHA% £ 7z (3 rh oIL-68 2 HE L7z, Z ORi%.
ETNMICEVTHML TWIL-6F. NYTO#L5THE
I S T W7o, AR TR, TL-63 B IR
L TPPE#FFRMCOPDET N THI24%. KlothoRIEET IV
THAGE . BRTRENZ ZIEREBEZELC TSI LD
FEribhl, L MCBOVTHFEIBFHDOMHIL-6% £ D5
FEPER T 4 T— &2 — @3 EE L TA~6HId 3
ZEPWEINTE Y., Ml > THRIE L S0 5R0E
MR 5 2 EHE I N TV525 20, JRAETIE, IL-6
IZSASP (Ml i Z AL sy W BI% /Senescence-
Associated Secretory Phenotype) D1 DL THIGNTE



9. B LML 5DNABGILE Z N L THl S hs
ZEMNWE SN T 527, £/-COPDEE TIX. KM
PO MED 5. THE DRIERIGH TN E T T
ml. IhEERNE LcEbo# T2 R Tv—A—0 L&
RO ZEHWMESN T E2, Lch>T. NYTHK
JEMEIRAZET VYD ZADRAEZ IR L7z 2 &k, Mk X
YOV Z I U7 RetE b HEE S e, FEBR. ARFEER
KBV THRIZ OB %2R Klothoi# {z F R~
2T, e & icTa X 7RO HBHE (Ta X7
DES) BT LTWh, NYTESH T Z OMiH55E
HHNTz, oo NYTEAHE & M UPPE#EHMCOPD
ETICBOT, TaXT ORIAEZT &k FIEA N LA
POT RN = AZMHE T2 LBMEI T S2,

(ZE3f]

1) Svanes C, Sunyer J, Plana E, Dharmage S, Heinrich J, Jarvis D, de Marco R, Norback
D, Raherison C, Villani S, Wjst M, Svanes K, Antd JM. Early life origins of chronic
obstructive pulmonary disease. Thorax. 2010 Jan;65(1):14-20. doi: 10.1136/
thx.2008.112136. Epub 2009 Sep 2. PMID: 19729360.

2) Postma DS, Kerkhof M, Boezen HM, Koppelman GH. Asthma and chronic obstructive
pulmonary disease: common genes, common environments? Am J Respir Crit Care
Med. 2011 Jun 15;183(12):1588-94. doi: 10.1164/rccm.201011-1796PP.
Epub 2011 Feb 4. PMID: 21297068.

3) Berg K, Wright JL. The Pathology of Chronic Obstructive Pulmonary Disease: Progress
in the 20th and 21st Centuries. Arch Pathol Lab Med. 2016 Dec;140(12):1423-
1428. doi: 10.5858/arpa.2015-0455-RS. PMID: 27922768

4) Mercer BA, Lemaitre V, Powell CA, D'Armiento J. The Epithelial Cell in Lung Health
and Emphysema Pathogenesis. Curr Respir Med Rev. 2006 May;2(2):101-142.
doi: 10.2174/157339806776843085. PMID: 19662102; PMCID:
PMC2721228.

5)Lu Y, Feng L, Feng L, Nyunt MS, Yap KB, Ng TP. Systemic inflammation, depression
and obstructive pulmonary function: a population-based study. Respir Res. 2013 May
15;14(1):53. doi: 10.1186/1465-9921-14-53. PMID: 23676005; PMCID:
PMC3656806.

6) Lin B, Bai L, Wang S, Lin H. The Association of Systemic Interleukin 6 and Interleukin
10 Levels with Sarcopenia in Elderly Patients with Chronic Obstructive Pulmonary
Disease. Int J Gen Med. 2021 Sep 18;14:5893-5902. doi: 10.2147/1JGM.
$§321229. PMID: 34566428; PMCID: PMC8457863.

7)Wang M, Pan W, Xu Y, Zhang J, Wan J, Jiang H. Microglia-Mediated
Neuroinflammation: A Potential Target for the Treatment of Cardiovascular Diseases. J
Inflamm Res. 2022 May 25;15:3083-3094. doi: 10.2147/JIR.S350109. PMID:
35642214; PMCID: PMC9148574.

8) Kuniaki H, Akihiko T, Tetsuya H, Hatsuko M, Tomoko K, Shin O, Sojiro K, Mayumi Y,
Fumihiro Y, Shintaro S, Tsukasa O, Hironori S. Improvement in Frailty in a Patient With
Severe Chronic Obstructive Pulmonary Disease After Ninjin'yoeito Therapy: A Case
Report. Front Nutr. 2018 Sep 4;5:71. doi: 10.3389/fnut.2018.00071. PMID:
30234120; PMCID: PMC6131554.

9) Hirai K, Homma T, Matsunaga T, Akimoto K, Yamamoto S, Suganuma H, Kashima A,
Sato H, Ebato T, Miyata Y, Ohta S, Inoue H, Kusumoto S, Suzuki S, Tanaka A, Sagara
H. Usefulness of Ninjin'yoeito for Chronic Obstructive Pulmonary Disease Patients with
Frailty. J Altern Complement Med. 2020 Aug;26(8):750-757. doi: 10.1089/
acm.2020.0083. Epub 2020 Jun 17. PMID: 32551796.

10) Egashira T. (1999). Studies on pharmacological properties of ninjin-yoei-to. Report |.
Free radical scavenging activity of ninjin-yoei-to. J. Trad. Med. 16, 108-115.

11)Egashira T, Takayama F, Komatsu Y. Changes of materials that scavenge
1, 1-diphenyl-2-picrylhydrazyl radicals in plasma by per-oral administration of Kampo
medicine, Ninjin-yoei-to in rats. J Pharm Pharmacol. 2003 Mar;55(3):367-71. doi:
10.1211/002235702711. PMID: 12724043.

12) Suginohara T, Kawaguchi M, Michihara S, Fujita N, Han LK, Takahashi R. Ninjin'yoeito
suppressed the onset of arthritis, pain, and muscle atrophy in rheumatoid arthritis
model mice. Front Pharmacol. 2022 Dec 19;13:974380. doi: 10.3389/
fphar.2022.974380. PMID: 36601050; PMCID: PMC9806168.

13) Murata K, Fujita N, Takahashi R. Ninjinyoeito ameliorated cigarette smoke extract-
induced apoptosis and inflammation through JNK signaling inhibition in human lung
fibroblasts. BMC Complement Med Ther. 2022 Mar 31;22(1):96. doi: 10.1186/
$12906-022-03574-5. PMID: 35361188; PMCID: PMC8973640.

14) Mufioz-Barrutia A, Ceresa M, Artaechevarria X, Montuenga LM, Ortiz-de-Solorzano C.
Quantification of lung damage in an elastase-induced mouse model of emphysema. Int
J Biomed Imaging. 2012;2012:734734. doi: 10.1155/2012/734734. Epub
2012 Nov 8. PMID: 23197972; PMCID: PMC3503307.

15) Kuro-o M, Matsumura Y, Aizawa H, Kawaguchi H, Suga T, Utsugi T, Ohyama Y,
Kurabayashi M, Kaname T, Kume E, Iwasaki H, lida A, Shiraki-lida T, Nishikawa S,
Nagai R, Nabeshima YI. Mutation of the mouse klotho gene leads to a syndrome
resembling ageing. Nature. 1997 Nov 6;390 (6655):45-51. doi: 10.1038/36285.
PMID: 9363890.

16) Callicott RJ, Womack JE. Real-time PCR assay for measurement of mouse telomeres.
Comp Med. 2006 Feb;56(1):17-22. PMID: 16521855.

RIS IRRE D W & iR 22 I DR K (& T oD RH AT
faoBLDOXREME L THEEOMEICE>THAEL S Z
EDVEINTV S8, Thzlis 2. COPDODJil
R DHREBIE KR FELDIES NI ZEDLIDELTES
Z b, NYTHELER %W L7z 2 & TCOPDD X
PEIRZ DT 2RI L TV 5 2 ERRI N,
AWFFEIC BT, PPEFEFEMEE TV %7213 Klotho R
HET N TOREREIZ KIS & S VED RAEICH LT,
NYT D EWIH 50355 RSB IE K %2 T B & 72 3
LMz R OBEME 2 R L7,

G, COPDEHEDLEM TROUE B & IQOLMERF~
DAGVHFFI NS,

17) Chronic obstructive pulmonary disease (COPD). https://www.who.int/news-room/fact-
sheets/detail/chronic-obstructive-pulmonary-disease- (copd)

18) Adeloye D, Song P, Zhu Y, Campbell H, Sheikh A, Rudan I; NIHR RESPIRE Global
Respiratory Health Unit. Global, regional, and national prevalence of, and risk factors
for, chronic obstructive pulmonary disease (COPD) in 2019: a systematic review and
modelling analysis. Lancet Respir Med. 2022 May;10(5):447-458. doi: 10.1016/
§$2213-2600(21)00511-7. Epub 2022 Mar 10. PMID: 35279265; PMCID:
PMC9050565.

19) Gan WQ, Man SF, Senthilselvan A, Sin DD. Association between chronic obstructive
pulmonary disease and systemic inflammation: a systematic review and a meta-
analysis. Thorax. 2004 Jul;59(7):574-80. doi: 10.1136/thx.2003.019588. PMID:
15223864; PMCID: PMC1747070.

20)Su B, Liu T, Fan H, Chen F, Ding H, Wu Z, Wang H, Hou S. Inflammatory Markers and
the Risk of Chronic Obstructive Pulmonary Disease: A Systematic Review and Meta-
Analysis. PLoS One. 2016 Apr 22;11(4):e0150586. doi: 10.1371/journal.
pone.0150586. PMID: 27104349; PMCID: PMC4841528.

21) Kobayashi S, Fujinawa R, Ota F, Kobayashi S, Angata T, Ueno M, Maeno T, Kitazume
S, Yoshida K, Ishii T, Gao C, Ohtsubo K, Yamaguchi Y, Betsuyaku T, Kida K, Taniguchi
N. A single dose of lipopolysaccharide into mice with emphysema mimics human
chronic obstructive pulmonary disease exacerbation as assessed by micro-computed
tomography. Am J Respir Cell Mol Biol. 2013 Dec;49(6):971-7. doi: 10.1165/
rcmb.2013-00740C. PMID: 23822858.

22)Suga T, Kurabayashi M, Sando Y, Ohyama Y, Maeno T, Maeno Y, Aizawa H,
Matsumura Y, Kuwaki T, Kuro-O M, Nabeshima Yi, Nagai R. Disruption of the klotho
gene causes pulmonary emphysema in mice. Defect in maintenance of pulmonary
integrity during postnatal life. Am J Respir Cell Mol Biol. 2000 Jan;22 (1) :26-33. doi:
10.1165/ajrcmb.22.1.3554. PMID: 10615062

23) Guest J. F. (1998). Assessing the cost of illness of emphysema. Dis. Manag. Health
Outcomes 3(2), 81-88. 10.2165/00115677-199803020-00004

24) The definition of emphysema. Report of a National Heart, Lung, and Blood Institute,
Division of Lung Diseases workshop. Am Rev Respir Dis. 1985 Jul;132(1):182-5
doi: 10.1164/arrd.1985.132.1.182. PMID: 4014865.

25) Bruunsgaard H. The clinical impact of systemic low-level inflammation in elderly
populations. With special reference to cardiovascular disease, dementia and mortality.
Dan Med Bull. 2006 Aug;53(3):285-309. PMID: 17092450.

26) Maggio M, Guralnik JM, Longo DL, Ferrucci L. Interleukin-6 in aging and chronic
disease: a magnificent pathway. J Gerontol A Biol Sci Med Sci. 2006 Jun;61
(6):575-84. doi: 10.1093/gerona/61.6.575. PMID: 16799139; PMCID:
PMC2645627.

27)Birch J, Anderson RK, Correia-Melo C, Jurk D, Hewitt G, Marques FM, Green NJ,
Moisey E, Birrell MA, Belvisi MG, Black F, Taylor JJ, Fisher AJ, De Soyza A, Passos JF.
DNA damage response at telomeres contributes to lung aging and chronic obstructive
pulmonary disease. Am J Physiol Lung Cell Mol Physiol. 2015 Nov 15;309
(10):L.1124-37. doi: 10.1152/ajplung.00293.2015. Epub 2015 Sep 18. PMID:
26386121; PMCID: PMC4652155.

28) Lee J, Sandford AJ, Connett JE, Yan J, Mui T, Li Y, Daley D, Anthonisen NR, Brooks-
Wilson A, Man SF, Sin DD. The relationship between telomere length and mortality in
chronic obstructive pulmonary disease (COPD). PLoS One. 2012;7 (4):e35567.
doi: 10.1371/journal.pone.0035567. Epub 2012 Apr 25. PMID: 22558169;
PMCID: PMC3338848.

29) Shimoyama T, Kaneda M, Yoshida S, Michihara S, Fujita N, Han LK, Takahashi R.
Ninjin'yoeito ameliorated PPE-induced pulmonary emphysema and anxiety/depressive-
like behavior in aged C57BL/6J mice. Front Pharmacol. 2022 Oct 10;13:970697.
doi: 10.3389/fphar.2022.970697. PMID: 36299904; PMCID: PMC9589273

30) Verbeken EK, Cauberghs M, Mertens |, Clement J, Lauweryns JM, Van de Woestijne
KP. The senile lung. Comparison with normal and emphysematous lungs. 1. Structural
aspects. Chest. 1992 Mar;101(3):793-9. doi: 10.1378/chest.101.3.793. PMID:
1541148.

31) Schulte H, Muhlfeld C, Brandenberger C. Age-Related Structural and Functional
Changes in the Mouse Lung. Front Physiol. 2019 Dec 4;10:1466. doi: 10.3389/
fphys.2019.01466. PMID: 31866873; PMCID: PMC6904284

phili## No.94 2023 33



