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B )\ REREFRICHITSIEREL TR R EE OSSO ERER A R OREANT 7(ICRAU T,
SR TIRIROEFFH AR 2 JORKHERF C& BEDOERZOIEERIRDIISITBTEDTEFHIIRIC
DVT, BEDIEZBHEDE TEASNDIREDTEZRVWH T FFCEHSWWRR, s
PRIECH O THE FHEEE R A R DFIECA SR EZ R EIEEZAAND/ D REEAECL T

N SHEODBERECOVTAN, INSOREEZEIRUE LT, BB ELLTOEINT7ICD
WTHIRICORERIZCEZIIZ . MEEECS|IESHmERT U
MREVGE  KFEFEEAE 7 2%2&E8F(Disease group). APT&E TR FIEFE DU
THEBED 2 BEBEE(PLPFIHSVHERE )7 205t 9 2Zx388EF(Control group)éUfz
(Table 1.. 2.). IRBEE(E. SRMR4ATA (Aspiration pneumonia) 3 %&. 81 (Aspiration) 1
%, it~ pEZE(Dysphagia) 3 & Thofc. BHHIEL. #&DIRTEISEHK (Paranasal sinusitis)&#
DRRD—D2EEZBZEND/\ T RBEELLTOESE (Saddle nose deformity). CIRERZIRTE
(Xerostomia). & &% (Periodontal disease). B (C 52 %0%E (Dementia) . % R iR E M
(Multiple System Atrophy) . E4:0A4% (Chronic Heart Failurre) . fxtE2ZE(Cerebral
Infarction)RETHo. I\ TIRIEZEE(MB). AEE(PB)(CHFEINN. WSThEBBEAT
&l HE T HEBEL. MASA (The Mann Assessment of Swallowing Ability) XJ7>—KT
SHfE4TV, BT PEZE (Dysphagia )& s8Hk(Aspiration) DIEET =#MEUIEE (Normal). BE
(Mild). FZE (Moderate). BE (Severe)l[CDFELU(Table 3.), MR, MBFFROYTZF>
Z P IERBOINFY )L 12 fBld ELISA SETRIELRZ. EEINFY—-IVIAOFHZRZ N ZY—H
—EU TR a-735—t > OIEZ NIPRO #HIER7I5—FEZY—> (CTIToI, it MERERER(E
AET 11 RRtEOEE—ERRICEREARF1—7 . HUFyXZBWTI T, RIEUVEER 1 OFAFICEL
JEERIEOEROA; . SEIOEEERNOAFRKLICOEVFE 7 KFtRICE 2 SO TERERUZ,
735—CEZH-TORIE TEECRBRFINERZ AR RE(CT AN M T OMEREREHE L (C
T FUIEICITo %o BRI 7 TIROAESZIRIE DI HIERIFER DO PR EER 6. TR R NI DER
ERER % ORISR A LI BIERAMI B U B DHZa- 75— CORIERITROR %
SIS HOE VL BIREFIECE ° : BAIORES TIRETHEICRIEI R IINE. T5voRy/(-7
O%/)\wF (REEZ(KR)) 21 4 B8R 24 BB U EBORCAEDZOBWNC LBIRERIEHZITON
ZOEIET MASA 237> —KNTOFHT, HIZX52R P ANVAY—H—DBIEZITV. HTRAI>Z P
BN T HEEEDE BRI R BN VERE T DL BNN B A ML ABRHANRICOVWTEHE LIz,
REBEFTE. MUABIOMER. O 7ET\EUDRE,. BEHRORSIAZIZEREDEODLLE
B FEULRFHACT v\ = 7O F(CLBRBERIBCEZH) 4 BTz, FITRER) 1,4 T
(& ENETNERURISEXR(CHSRERIEM RO ERI TORE., ZRMEBMECHITD/N-F>
Y SRR ZE D2 D RICAEBN ) C— > VR AESI —1— 0/ WF BEAFI0F IF> © )
4.5mg/H~18mg/H. I 3 ¥ BREI0EERIE(CRSRRIEE ORIEZI TRz, 2O, R,
MEROYA M1 AE(pg/ml)d. CBA Flex set(BD)%fEALZ CBA(Cytometric Beads
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Array)iElCEDTIO0—H A hX—4—(FACSCalibur: BD)THIE. FCAP Array Software ZMU)
BHUR. SRM R XS HEREICT T2, NBZINZDR1Z~ 1st.. ZDEE., EDIRT
iz ~2nd.LUMERS. MBPOEYA M1 >%FKEURL GEA 1. 4 TlE. ZNENDEERIZED
YA M1 > 0B, OREFITE70Y) WFOFEARIHEICHITE YA 1> DfEEUTz,

FEREER  YIZIVZ P, FY-)b. a-FI5—-COMIBEHCHIIBMEL. Table 2.(CRUE. B
T2 P (&, LOEVER TRIEOHINHSNT, HREEED Table 4a.(RURRB TR X P E
(&, IEEREPTIE 6 Flh 4 FIC 4 BREIOEBNO7OY) WHERRICIBINNASN T, P TS
INFEEBATIERD O, 22U, WTNOEHIS MASA 270 ER(EEASHTIFRN O, Table 4b.
THUE THBEDINZE(LBASH TIRUVN, 2 FIEEIERHPOYTZAI>R P BN EFHEEEZICBESH
Tolz, Table 5a.070X/\yFERBITE. DLFY-ILUETE 6 HIh 2 FloIHHSNEN,
Table 5b.OAEHITL. 2 FIEBICLFY —ILOR FHSAEEICHBNI.

Table 6a.Tld 7 fith 4 BIIC 7O/ wFOEREKCa-7I5- DR THHSNZ. Table 6b.03E
BHITE. 2600 1 BlCa-FI5-EDRTHhHBNI, i FALEEDTRE (L MASA X7 TlEHEHED
URULA ILFY-IUE T OERIEEHNETEZ DL CNSOER T AN ADRENR 2HZIZE
KBRS 2EDEHERIENTZ, 122U ANLAY—H—EU TORR T EB- T E]AR-BIBEREROINFY -
IWNWERRBHR-RIB BEE RDa- 75— P EDRIEMECOWVTIE. FEFICLICERZEDEBONT,
Table 7a.b.c.(DWWTIE YA MM DBEICDOWTERE. LERIEODZ/LICHNT. BRI KER
BOED%ERKFTRUI AEF 1 TE7OX/WHERRCEHENBRAERGHNELTHS T, IS
ROBERICBEIEREEELZO>TVBRED0, 2V MEFRRENMTEVNTUVBIELD, FF IR
IL-8 SEDHEHGEEBEL TL\DEDEEZ SN, AEFI 2 TIEERMROIZE (FLLERVER O, BRI
B ER . CRREZIRAE CoaBhaBEZ kL THn. IR T 11-6. IL-8 SIBLEEIZEDEBNNI.
REBI 3 TlE. 70X/ WFOFERICEIDIEERS, MEFYITZAF>R P OIEN. MASA 2708 E
FEHSNTHD. a-75-CDIERTEHSN TSN, ERE IL-8 OB, &S TNF, IL-6 RE
DOERESENMFHELTL, B FEELLTUIEE THDEE ORI FHRL VDB EEEEE RS
N3N, IWEFTOECAZF PRI R (EFEIELTVRV,, BE(CEAHFDHIEMENZ. Line
Spread Test(LST)® #EEH TV, RINSENEBHDRIBTRA TERUTE> TV, EH 4 T
(FERMEMERD R ZAEDIRL THD . ZRIMBMIECHITD/N—F OV RERIEIRE U TEEY ., BfEREN
H5N. TEE, EREDEEZ(IARRTHRAZ (T FREEMEITUTVBEISRT ([EHoreht £ 3 s B3 D
AFIOFIF>OFERE. W THEEEN RN HDDESNZHTAI R P OMERT, MEFFTOEN.
ANVAY = N—THAEEH I FY -, BERPa-7Z5-CDRTFHHN. Y1 (> Tl 3B
BERCPOPE T UIMERT IL-8 D EFNHSNTUVE, TD&. UESKEEL TLVHR A (CHE T
FRENEITL. SREMEAT R ORHIEBZRAELIE TSN AEH 5 TE. 70V \WFOERTHER
hHJZ5>Z P O LR (EHSNIEN. MASA 27 DEREK FHH5N., MR TE7OY/ WHER
AILD IL-8 HEDIRRETHOI, MIRZFAEIADIEERH T, B U AEDRBEELDICHTERICLS
SRERMERD R DA ZITRO TS, fEHI 6 TlE. 7OV WHERZIMERTINFYV-IUHMRTUS
OO, B FEEFRELTHST. IBRFPO IL-8 (& 10,000 & pg/ml MU EEEEOEFTHO.
R MR R DB BRI DSHD S, FLAERIZEEERAL TV, iEF 7 (3. ILEEOMEEZSH
LTWBH, 70X/ \WFOERICHEMNDSTIEFROH IR X P EOEK FHAHSN. I\ 9w
BEAEDEEE O OEEAHEARICES AR IRAE DM DI h DIERIRERVE REE T IitEZE(C LD
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H5N., Bk FHEEECUERIR DD VIR IR N AERNRBEN DI IEE IR SN, IN50
IRDZSDBOEERNTTERDBNEIERREEASN DN RERCEIWM T FEZ2NEILD. €
DETZLEDHBEFBEZTIBVEIRN G FUERIZAVWHFE I MR MM ADBEE. TLS
MRS ENRIAREVCEFESEFTHR VN SERRF UL ZRMEHRIED/—F> Y U IRRIEIA
(SHFBAAAFIOFIFONTE, RORANIEEHDISS . LOFEHAICAVTONEEE T HEEDR
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faam 1 )\ IRICHEIT BRI R OEFNT 7 (CBIL TREIE . SHEDREPZORAEZ
ERELRNS, EERP, MBEROYTZIVR P BRHAAN AN -1~ BRP. MEFRTA( 1>
BEBATEL TPLZE TIRFFRTOREDIEENELDERREOERD ENSOREFIRICIEULD
BRI TEYBFAEDGEE. HDVEZENSOEHFEDENIASHNCROITBEDERDNT,
ZREROBV (7OV/WF) ZRAVVEIRERIBUETE. HIREOERP. MBEFRHTZIZR
P DIBIIVER ARNVAN —H—E TERE AN, B T IEENREA N ABERENREHE S
EXFABEEL TR SEESBICEDORROBIGEEHEICOVT, HIAFLEEMNERE L I DRIDER R EZ1E
URBHBIRFI L THB LB EERDNIZ,

Table 1. Disease group.

Case Age* Sex** TypesofLeprosy PB/MB Diagnosis Complications
1 95 F L3 MB Aspiration pneumonia Paranasal sinusitis, Saddle nose deformity
2 94 M L2 MB Aspiration Periodontal disease, Dementia, Xerostomia
3 89 F BT PB Dysphagia Dementia
4 89 M BT PB Aspiration pneumonia Multiple System Atrophy
5 94 M T PB Aspiration pneumonia Chronic Heart Failure
6 94 F L MB Dysphagia Dementia
7 92 F L MB Dysphagia Cerebral Infarction, Xerostomia

* Average age=92.4, **M/F=0.75
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Table 2. Control group.
Substance P level (pg/ml)  Cortisol level (ng/ml)  a-Amylae level (KIU/L)

Case Age* Sex** Typesof Leprosy PB/MB Saliva® Serum® Saliva® Saliva’

8 97 M BT PB 559.9 470.3 6.4 193.0
9 94 M L MB NaN 868.1 4.0 76.0

10 62 M 2207.0 1641.2 134 271.0
11 60 F 2758.0 1390.0 16 283.0
12 55 F 2219.0 NA 17.2 170.0
13 42 M 2245.0 1286.0 122 470

14 54 M 504.1 277.1 14.6 151
15 60 F 1945 98.6 6.2 126
16 48 F 1398 443.2 20.5 73

* Average age=63.6, **M/F=1.25, a; 1510.7+981.5 pg/ml, b: 809.3+572.9 pg/ml, c: 10.7+6.4 (ng/ml) , d: 154.4+84.4 (KIU/L)
NaN: Not a Number( Less than minimum), NA: Not available

Table 3. MASA score.

Dysphagia Aspiration

Normal 178-200 170-200

Mild 168-177 149-169

Moderate 139-167 141-148
Severe =138 =140

Table 4a. MASA score and Substance P levels( pg/ml) of disease group before and after the use of Aroma Patch.

Before the use of Aroma Patch After the use of Aroma Patch (4 Weeks)

MASA score Substance P level (pg/ml) MASA score Substance P level (pg/ml)
Case Diagnosis Saliva Serum Saliva Serum
1 Aspiration pneumonia 167 438.5 NA 167 620.0 1091.0
2 Aspiration 159 483.3 842.3 151 885.0 862.5
3 Dysphagia 102 NaN 320.0 107 1344.0 442.2
5 Aspiration pneumonia 137 163.6 154.6 135 747.1 121.2
6 Dysphagia 126 2879 3393 112-126 * NaN 402.1
7 Dysphagia 109-129* 551.8 2829 ND NA 126.5

*: Difficult to evaluate completely, NaN: Not a Number( Less than minimum), NA: Not available, ND: Not done

Table 4b. MASA score and Substance P levels( pg/ml) of disease group before and after the treatment.

Before the treatment After the treatemt
Substance P level (pg/ml) Substance P level ml)
MASA score Substance P level pg/mb)_ MASA score SubstanceP level (pg/mb_
Case Diagnosis Complications Treatment Saliva Serum Saliva Serum
1 Aspiration pneumonia Paranasal sinusitis (Relapse) Antibiotics 167 NaN NA ND 2094* NA
4 Aspiration pneumonia Multiple System Atrophy ~ Neupro Patch (Rotigotine)** 112 NaN NaN ND 3253 2434

*: about 6 months after the several days of antibiotic treatment, ** : from 4.5 to 18mg/day for about 3 months
NaN: Not a Number( Less than minimum), NA: Not available, ND: Not done
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Table 5a. MASA score and Cortisol levels( ng/ml) of disease group before and after the use of Aroma Patch.

Before the use of Aroma Patch After the use of Aroma Patch (4 Weeks)
P Cortisol level (ng/ml) MASA scors Cortisol level (ng/ml)
Case Diagnosis Saliva Saliva
1 Aspiration pneumonia 167 0.42 167 0.55
2 Aspiration 159 8.13 151 5.50
3 Dysphagia 102 0.30 107 3.86
5 Aspiration pneumonia 137 141 135 NA
6 Dysphagia 126 10.7 112-126 * 3.7
7 Dysphagia 109-129* 6.4 ND NA

*: Difficult to evaluate completely, NaN: Not a Number( Less than minimum), NA: Not available, ND: Not done

Table 5b. MASA score and Cortisol levels( ng/ml) of disease group before and after the treatment.

Before the treatment After the treatemt
Cortisol level (ng/ml) Cortisol level (ng/ml)
MASA score ————————— MASA score ———————
Case Diagnosis Complications Treatment Saliva Saliva
1 Aspirati i P | sinusitis (Relap Antibiotics 167 121 ND 9.8%
4 Aspiration pneumonia Multiple System Atrophy Neupro Patch (Rotigotine)** 112 5.1 ND 34

*: about 6 months after the several days of antibiotic treatment, ** : from 4.5 to 18mg/day for about 3 months, ND: Not done

Table 6a. MASA score and a -Amylase levels( KIU/L) of disease group before and after the use of Aroma Patch.

Before the use of Aroma Patch After the use of Aroma Patch (4 Weeks)
a-Amylase levels( KIU/L) * a-Amylase levels(KIU/L) *
MASA score MASA score
Case Diagnosis Saliva Saliva
1 Aspiration pneumonia 167 143.0 167 103.0
2 Aspiration 159 382.0 151 193.0
3 Dysphagia 102 132.0 107 18.0
5 Aspiration pneumonia 137 229 135 NA
6 Dysphagia 126 250 112-126 ** 295.0
7 Dysphagia 109-129** T3x*x ND 11%**

*: Data obtained from the frozen samples except case 7, **: Difficult to evaluate completely
NaN: Not a Number( Less than minimum), NA: Not available, ND: Not done, ***: Data obtained from the fresh samples

Table 6b. MASA score and a-Amylase levels( KIU/L) of disease group before and after the treatment.

Before the treatment After the treatemt
a-Amylase levels( KIU/L) a-Amylase levels( KIU/L)
MASA score ————— MASA score ————————
Case Diagnosis Complications Treatment Saliva Saliva
1 Aspiration p i F inusitis (Relap Antibiotics 167 308.0 ND 365%
4 Aspiration pneumonia Multiple System Atrophy Neupro Patch (Rotigotine) ** 112 219.0 ND 163.0

*: about 6 months after the several days of antibiotic treatment, ** : from 4.5 to 18mg/day for about 3 months, ND: Not done

Table 7a. IL-6 and IL-8 levels of disease group (pg/ml).

Case Complications IL 6 of saliva st IL 6 of saliva 2nd. IL 8 of saliva 1st. IL 8 of saliva 2nd. IL 6 of serum 1st IL 6 of serum 2nd. IL 8 of serum 1st. IL 8 of serum 2nd.

1 Aspiration pneumonia  Paranasal sinusitis, Saddle nose deformity 1343 84.22 5880.19 1539.47 NA NA NA NA

2 Aspiration Periodontal disease, Dementia, Xerostomia 11167 NA 36452.87 NA 2248 30.08 77.85 46.57
3 Dysphagia Dementia 47.10 6387.29 701413 188.93 135.05 13.90 16.01
4 Aspiration pneumonia Multiple System Atrophy 11.16 71160 489.32 8.96 7.66 60.85 16.89
5 Aspiration pneumonia Chronic Heart Failure NA 4939.34 NA 8540 10.27 50.51 9.30
6 Dysphagia Dementia 51.21 3077178 1169021 0.00 0.00 10.02 6.89
7 Dysphagia Cerebral Infarction, Xerostomia NA 1766.89 NA 13.43 NA 45.81 NA

NA: Not available
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Table 7b. Other salivary cytokine levels of disease group (pg/ml).

Case IL-18 1st.  IL-18 2nd. IL-4 1st. IL-4 2nd. IL-5 1st. IL-52nd. IL-10 1st. IL-102nd.  IL-17A 1st. IL-17A 2nd. TNF 1st. TNF2nd. IFN-y 1st. IFN-y 2nd.
1 0.00 0.00 6.28 99.04 12.80 110.79 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2 17.65 NA 100.39 NA 108.03 NA 10.80 NA 19.51 NA 2722 NA 5257 NA
3 0.00 0.00 4621.75 33.66 63.76 57.46 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4 0.00 0.00 0.00 16.00 0.00 23.78 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5 0.00 NA 68.01 NA 78.83 NA 0.00 NA 0.00 NA 0.00 NA 0.00 NA
6 0.00 0.00 95.04 7228 102.68 7356 0.00 0.00 0.00 0.00 285.03 205.37 16.55 391
7 0.00 NA 18.03 NA 6.23 NA 0.00 NA 0.00 NA 0.00 NA 0.00 NA
NA: Not available
Table 7c. Other serum cytokine levels of disease group (pg/ml).
Case IL-18 1st.  IL-18 2nd. IL-4 1st. IL-4 2nd. IL-5 1st. IL-52nd. IL-10 1st. IL-102nd.  IL-17A 1st. IL-17A 2nd. TNF 1st. TNF2nd. IFN-y 1st. IFN-y 2nd.
2 0.00 0.00 9.99 2294 2764 3754 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3 243.06 182.22 168.69 35.77 11218 120.85 98.93 95.39 29332 179.39 22157 216.84 1052 0.00
4 0.00 0.00 50.78 412 17.76 11.94 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5 0.00 0.00 44.90 10.86 116.45 1280 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
6 0.00 0.00 0.00 0.00 743 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
7 0.00 NA 7.08 NA 2221 NA 0.00 NA 0.00 NA 0.00 NA 0.00 NA

NA: Not available
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