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1. 2. A0 =B LRSS LA H K6 A H B A S RMESL T 04T, Hig
B i KL BRI G IOV S BRI . RN SR AR SR R NIRRT A
AR TT A0 58 LA o ge vt 2222, DRI 3Ry i 58 LI A (3597
ZERI) JOm T GRIT R AR) o Horh, THEBORLRA ¢ RS, THEBTRER
H x 2 K56

24 R

1. 3Ry R R LRI T A 3Ry 3~5 K5, 80%HE ) LAEIRA s,
RIAREZ D, it Sk, % G, i B, 2897 4501, B 8L
AR B 0, BREAR AT, BRI o, HSTFIAR o MU SRR B B -
FE R N Ehy7 A Jont HR T 2 BH 2k /b (P<0. 01) 5 JE 1 M » xR
HLL, BT 2H B —3ah e A2 (P<O. 01) 41, WyZELIA) Rz mgc . Wiy JE 191 5 72
SV . PEF LRy ARG, 2 G R13 0% HR TTZEL 4K (P<0. 01) , 5 AT
SR T 2L S TR, WK 2.
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®2 =AM EILIGYT A 1A G E T AR BT AR (B, %)

54 B 05K i 5 T ] P B-¥3h  PEF (L/min)
T YBIT T 121 (86.4) 83 (59.3) 44 (31.4) 104 (74.3) 104.0+48.3
(140 1) BIT G 20 (14.3) * 6(4.3) 0(0.0) 27(19.3)™  143.0+54. 1"
XHE T 4H YBITHT 27 (90.0) 21 (70.0) 11 (36.7) 19 (63.3) 108.0+35.6
(30 i) BT R 11 (36.7) ° 5 (16.7) ° 2 (6.7)° 13 (43.3) 122.04+32. 1
ST e T 40 YBITHT 40 (88.9) 31 (68.9) 18 (40.0) 34 (75.6) 95.0428.3
(45 i) BT R 5 (11.1) ° 1(2.2)° 0 (0.0 1(2.2)° 172.0435.2°

e a SFEHIXE T ALLE, p<0.01; b SFEBX AL, p<0.01; ¢ SE4IARITATHLE p<0.01

2. FhIT RN B LI T8 P BJLBEYT 6 M H, ET ISR
ToRZ N R AF 104 151, B TR T 26 (P<0. 01) o A 15 B K, {8 B -3k
Zh75 18 45, 4] RAR T %R T 2 (P<0. 01), PEF TR 1 40 (P<0.01) . 5
SRR T LA, R A B -l N 55 0 2. 2 W (B RP 2R 22 % )% PEF

K (P<0.01) . W3 3.
%3 SHIEMGEIL 6 AR RS (], %)

g puicR Sof B8 1140
REMH (n=140) (n=30) (n=45)
ik a2 104(74.3)™ 11(36.7) 40(88.9) *
gk 15(10.7) * 16 (53.3) 3(6.7) "
B 7 18 (12.9) ° 17 (56.7) 3(6.7)°
PEF (L/min) 147.04+69.6 107.0+35.6 186.0+75.5°

E: a 5XTHR T AR, p<0.01; b 5XTHEITAE, p<0.05

3 Wik

SN ) LEH LR, R XA, FURRRIRAE BT, PR E R L#
TR Z9WiaIr I AR, LI, 1525 5 Bk HARWIR A — € &I1EH] .
MR, N AR 2597 IR0 7 15 Wi S5 T SR B 5 | I PR B2 AR Y 590 . RUT
FE ERIT R AT AR SR T R R T I PR YA 7 S SR 1 ity 45 PP B 0 1 — <,
W7 AR F ER YT I &R R R/ A 1-6 wn (R &N 5,
WEER 0. 5-9mg/m’, 3 4b, #hy7 % VUBETE DAER =, DA I #0855 10 B2 A B T
UERFIR BRI A B AN 5% Ao 215 9 58 ) LIE I i R A S 1 A 2 % %44
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FIFINAREE, 2 1ANA, =R WS R ABS IR ITRTIRD, B
FIALLER, #hyrdime. i A AR TR T4, SR 4%
SRR EME. B S AS LR T 40, AR ITHZ . 26 MH,
S%EHE T AL EL, hyT 2H i R 2 R A i, BORRAR, AR B —Eh AN KK
/b, PEF fH . $hyT G0 T L, Ek A i B - N 8= R L 53
e, FrEGE MR [ PEF 34 (P<0. 01) .

ERIT IR SCRUE RN A LIEA R — PR, AR, ShyT R S
BNEIRRAENE, (EHERRABR AR, PR R . #id A
A Y B R TE R S R S GE S R A, RS N ERYT 5 ARG R B R
PERCANML . BRI bR G B R, A AR TS I ) B R A g i, R
I RE LS LR (1 4 B AT AR S BRI P L TgE 7KF
RCEERFH, T RECCE RN B LMIEAER, RN EITEWR, EL
M WL B B D, T RS TN B TR RS AR . BE T 4G
REH, TR T B -SRI, W T ER, R 7% B
JLRFBZEMRO AN H (B R NELL R B BT S RN ZAIK . PEFELEEhTT
RSN, AE ECHRONHE B B R A AR BRI, S S 343 v i
By ) LEhyT B TR R R A, o PRI S0 4 v BB B L, ZBUC 5K
SRR R 55 AR TR SE AR T AL

iy

s

23 3k

(1] A EURPE R Bra 4. L B Bria LT e JLRHRE, 1998, 36: 747—751

(2] PNEM. FERRERITERRN KR ARYE SRRELT]. BEAE S « MEE 75 HRE 70t
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[3] Chervinskaya AV, Zilber NA. HalotherapyFor treatment ofrespiratory diseases 1 J
J. Journal of Aerosol Medicine, 1995, 8(3): 221—231
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20 1] )L B T R

M-I 40
(HE MR RE 2 B BE s V5 T7 A0y #E M 350008)

SCUVE W M 2 ) LRI S ) — o LRI SR G, B SRAE PR
AR RARTE SR B S 2 SO AE R B, JUH) L 0w 280 v
B, MHEAHLERKEAMER. BT 1999 4 10 HIFaa N H A B 5]
BE I 37 kS [ B 28 5 ARERT Y 4 E Bl FEUIN R B e SRR I BT PRI T R
KRG NI RGN, BEIS 1574 NIk, JrREE, JUHLERE NG &R
o A0 LE RN 20 6] 85 HEAT ST IR R LSS, IR T A 4 SR AR E W T

1 WR5T5%

1.1 SRR 20 BISCAE BN 1 (BRI 2) hRdEiz . 55 11 4,
Bl FilE 285 ~15%, V6.3 % WL NHE 105 BIEH 6 4,
FOER 74, EAEE T . Hoh 2 B R B RAERENG, 2 B R K E
WER. PAERMELBNERTT

L. 23897 Tk

1. 2. 1 NHHE & B TR T AU S8, 20 N IR IR K i Bty
VU IS IZ 5 DL I & s AR I SEmi i S U 3 7k AR S e IR i i, it
A G TUTIRAE SGER T, [R5 8 L DB iy 20K sh i DA G iR A HRHE o
ANZRINARR ME, e B MRS, 77 BB AN RS DL
(SSTREZST AN

1. 2.2 BORERIEN G & iy 2 A PRS2 AL AR a0, =5 P T S 428 )

£ 18°C~24CLEAL, MXIHEEZEHILE 40%~60%2 8], LUMREFSIAERILEE
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EMIREE, N (2~3 & JLE D ERN R KRR NEJG, $EEA A E1E
30g BN, BIRTHFER P 2 (RDERTMORIIREE 1. 0g~3. 0 mg/m) , JELHRIEE S
5 R B A% B A I S U)W 5 8 LI R I R A BOR MR RE, VR I 18)
1h, VBITJEILTITRONEE, HAAORE: PR, o, k. M. B
M EAEIE , AR TAE N R G — R JE S BB BEmAL, 9 LE SR
B ity B PR T VA SR AR A . I AR Wt 0L R s . AR
RERIBITHTJE I 25min,
2 &R
JERCHERRUE: B ERRIE I B, R PR, il
BN R A SRR D ARG IR ARG, TC R R AR A
A, RS E > A REIR. MAETCBCER EE— 5, AT AR
RS b P L= STV 2 iR, RERFL6H, hEEE
TR e, AR1H, EERERASH, AR LE], Rk El. HA ek
1 FEY7 1R JE BATHE I
3 Wie
HOTENUEIE T soRE TR0 A SO LR 2 R E O R
B IR ERAORE (1im~5Hm) , 7T Bl IR i N4 S8 o B B AR v A FL T A
ATE ) A T s A B0 99 1 R A ER G0k 2 T UUARAE RO 3R 1HT, (2 1Rk
RLAEST AT B 535000 A0, SRS ORRS e P, MBS EA R
[ P 19, 38 e >R P 38 k0 55 I 8 A ) P R 8 H AN SOV R 28 il s
1E R BRI R, SR SCE AR AR T, (R IRET B 1 B
WEIEH, e R NE TR Z R E TR, SN beethae, HEHrETA
WK, AMal Y SN 2, (e kiR ) [gE KB IEW, FRILUE
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ERNE, TR ENGYT HHY. teAh, s R KRR EL Bt, B
B DL TS o5 1S S E A KRR E IR A AR, JFA B T 4R BT K G
DAJARAR LR 264 B B RTIECA BIZRAAT G, k) LA S Im IR Bt 45 i
JURAZE T B & i Seder . RBER L. it ik B L s e r &,
[F] I D 8 LAE & VR 2 e AL B LR T IR T I8IT IR 24 T — R A 1
Wi, BCETER B AR SERATEIER, EREREtE. 5%

S 9T RO B EIR 2 ) LA A B YGHE  ARHIm R I EE, AN
STHRSE R —ME R 1) S KRR, BE - RAEGRITT T A RE Ll B
s g LEACHIE HBGR RIPER, 22— MR AR A k. (BRG]
b, HOARW— e m B eyt B8, )T RoF Rt — IR AN ST .
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SRR T RN SCRE N B L B ISR F T

ARLE  skT R oL AEER

EE] BE WESRSIEIRERTIE GhyT) b S8 e (BEns) &)L+
F DhREIR T 1IT 28 Tk 00 B £ )L (BN 2H) #hy7 7 )5 B HUH R i
J= PRIFEAT PRES TSR B DI RE AR BRI, i B B A 25450 Far il o H [7] F o WL%E
HITETE RIS DIRE MBI, SR SR E L. R A E A (Alb)
IR, o ERE A (a -MG) « JR B, ERE A (B ,MG )« N-4 - B &
FAH BRI (NAG) 7E 297 BTG LU R BT i S0 B AH i 2 el B M
X (P<0.01), TERIT e SXIRA L ZE R LR EMZ L (P>0.05) . &g B
i £ LTE PR R oA B S 3R I W FOE 2 40T, 5 30 il /N Th BRI 3 W
FA1E o T ERST J5 FL B IR 35 e An e N IR, DR /N R I 4 5 ]
RE NPT, DhRe 4 3

[ocgtinl] AR AREYT B B IR JLE

(b r2k5 ) R25.6 LC@inifeg ) A (&SRS ]

1003-515x (2003) 03-0199-02

IR SR (ERIT )2 foeils J LA AR 2 0 51 3k i — b o] P i U B
J7YI71%, R KU AT T 6 1) TR ORL S AR B U A — 3
I 5 NG R R TR BE A, AT L N T AR HR TR, IR RA
FFIE PRI 55 o FRBE E 2000 4E 6 H Xt 200 2451 37/ B (B ) B ) LS 6
JEIRIT, R 50 618 DhRER G LA T J5 BT ROHAT RGNEE, B

R RARIE DT o
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BRI v

— ImPRBR 50 B34 2000 £ 6 H ~2001 4 6 HERB 7 =677
FIEEmG )L, 55 34 61, Z16 Bl RS 3~5 % . TG )L BB 2 Wb v
1. R AIECRAEH (M <2 X/ H, =1 ]/ H)23 6, B RAIEINW>2 ]/ H)24
1, hEERAE(R N >1 /)3 Bl RS> A, HIAREHT IEMZ AT
BT RAEIS A 112 F SRR B PR SR B, W AR T s 25 BN IE
WK A, 5154, 1o, FEe 3~5 5. B4y AR R AR
JHEERG L, HIYTEO . MR HARER &, RSN, I 1A H AR
FIL S S 25 9).

T BN AR #h T 5 (W B R T R e B A AT B w AR )
55 R AR I A E B FUI R A U A5 1T ) T 69T, 1 1R/, 60min/ IR, I FE 15d,
shyT IS H — ORI T 2500 . AT B IR T RT RO IR R, BRI
= FRAS I D e R A SR TR, B D RE 2 4R F RO S an PR 1 2
(Alb). a —FUEREEH(a ,—MG)\ JR B, IR E H( B ,-MG), M H H 3723 7] (HITACHI)
A A 7170 T4 E B AE ORI R N- 2 BE- B & R A BE(NAG); hy7
2R 5 SR IS B D, R0l T #ETE 10 3 6 NI BEY . X
ZH B R PR A PR B DI RE R A B R TR, TTE R L

=Gkt RO SPSS 8.0 iR AT BT EE HEAT Gt Ab 3,
YIRS AR EZE( XES)Fon, LA HLECR A ¢ 1656 .

g R

— PRALPRE A B3 1B o R 20 3R 7 A Kot BRZEL ¥ ThRk R AIAG I
RN 1.

Al T EYTE 1L 30 6 N REEYS, MRS LEENG H A T AR L

F 24T



Wiy AR (R <2 IR/ o, =14k / H)73 9309 8% (4 / 50).18%(9 / 50)+36%
(18 / 50), HRLZ 5174 92% (46 / 50). 82%(41 / 50). 64%(32 / 50).
o @

ERITVIRIT I G T 20 T 90 AR T W, £ B FREUM T
W Wby X ROR™ #h, ERAE F R A - E T = N BT AR IR T .
T I PAERIT, IRYT R IT A DUBEIRTE DURERI R, AR i
FERIZm B R, A B TR R o 26 1 1A onild $h kAR AR 1)
IRIT R ITA T TR LI S S R U OAT BR (U IR ) IR (B AR
1~5 um, JUEWKE 1.0-3.0mg / m*) MK, KRBT H TR, BL
FEIRTT ST O AR B TR R BE IR, BLERNR T B . T 8riasr
/N LB R o — ORI AR 25 MR YT U7k, HHUHI AT B N R a8
BAZMEITERI . WA R BB S ] BOE SCUE A B AR
Rtk R SCRUE B A BRI ERIB R, o SUE LR, BRI
B e SONEAE,  HXS I RE T ReE R 2R TR AE FH  R J  vee F  4 J ) e L f
77, ¥4k viee, MMk BEST H @3l B ATilE R ) L B i 250
R E R S R EMY . o ~MG. B ,-MG ¥ NS FEAM, EIEWR
e IR, BT N AR R B . NAG SN—4r T,
B/NE LA, 2B NE A NAG BB, MUK NAG HFE I &
IREIE B NE G R IESS . ASCEE R, R LR Alb 7287 /T 5 A2
WA Giit 7 = L (P<0.05), (HHARUAA HAE IE WU Z A, #lm RS AN K
HEITHT @ -MG. B ,-MG. NAG A HE T, 5#I7 )5 Mot A b
HA B E M2 5 (P<0.01). T #5975 5 %5 IR 4H LR 6 2. 38 1 72 5= (P>0.05) ,
TR LAE R H R R R B B R I EE B I A2 400, B A N D RE R £ %
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WAFAE, TZeid shy7 iR 7 Ja L W IR 3 AR b Ik R IR, BB LR/ NE 10
Dinl BEN PSP SHRETESR T » SRy T FE S T AE . 2] Wi 5 AR 10 (R
B B SRR IR A RS, A ROt B IR L FNE S i

&1 BN B LET RS DR R PRI AR AL (x £s)

2H 5 n Alb (mg/L) a,-MG(mg/L) B MG (pg/L) NAG[IU/(g’ cr)]
BEMmel  ERTHT 50 8.143.7 18.7+3.1 239.5+40.9 20.8+5.5
T/ 50 26%2.7 8.8+2.3 81.5+13.7 12.5+2.4
Xof e 2H 25 6.11+26 7.8+1.8 75.6+11.9 11.8+2.4
@O  2.388 16.111 19.551 7.843
t @ 2204 17.902 25.876 9.753
@  0.840 1.933 1.854 1.264

W 4 7 TS L, "P<0. 05, "P<0. 01; @MWl 4 597 i 55t R4l Lb i, *P<0. 05, **P<0.01;
® BT e XA, TP>0. 05,

23 3k

Lo 2 URFEE b b6 UM E 2 L B hs B 6 % ) GalAT) [J]. LR, 1998 36(12): 747

2.Matthys H, Kohler D, Wurtemberger G . Deposition of aerosols and bronchial clearance
measurements[J]. Eur J Nucl Med, 1987; 13(suppl): 53

3. ChervirLskaya AV, Zilber NA.Halotherapy For treatment of respiratory diseases[] J. J
Aerosol Med, 1995; 8(3): 221-232

4. 5KZF0E, BR%, XU, AE. SORUEENG LB IS E AT AT (0] B SE R LRERE, 1998; 13(1): 35

5.Piscator M . Early detection of tubular dysfunction[J]. Kidney lnt, 1991; 34(suppl): 15

6. ki, B/ANEIRSEA MRS T]. hReEIEmRE. 1997; 13(2): 113

N T B2 PAERM R BRI E (W H S 5 TR (2002) 1595 ]

YR AL : 325000 M T EE — NRERLLE (AR, 5k=. ZRRZE. Mormt), #HiT=
(i E2R)

E& A ARILE (19634 —), 5B, BITAREIN, ARER, W7 RN IEER M %
Mt o
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B SIS R SR AN IL-4. IPN-7y . 1B KPR RIS RT3

RRBERR S AR IRE R R GEM 350008)
S gl THE B KA ANRE

URZEY BE) T BRI T2 (RTRRERYT) X SV B R85 19T R
HXF TL-4. IFN-vy #0 IgE 7K PHIsmm, PR IR 7 BEmG AL, ek BEALIE
=14 B NSO BN B 40 1) CRLEE IR BRORAE | 2 B el I b R e i
), HAFELEIR AR IT I 25 BN WSS, HoAR 16 Bt E2H, M4 7
IR IIRYT, o IR 4% A BREE I 7 76 A1 (GINA) 7 R4 TRNIGYT, iE
ZLIRYT, W5 90d. S5 WEAMX IAIGST 5, B b E I 1L-4, & IgE
TP AR, TPN-y /K- B, SRR AT AL, ZRE Qi
& X (P<0. 05) ; BRLH AT LA, 22 e giit 2 m L(P>0. 05) il 3 R IRIT
VEREBRARIMIE TL-4. IgE /KF, 1§ IFN- v AKFTFE, Ehor e Ao s s
FEZIRIT I T, IR RUR AT

[OCHER Y 2hyT; SR B BN ; IL-4; IFN-v ; IgE

[ &5 IR562. 245 [CERFRIRIZIB [ &5 11002-2600 (2013) 01-0070-03

SCRE N DN IR 22 R, AR A BRI B VA G (GINA) J7 5 K 714
[, B W AT TORVE IR T BRSO R B AR sl R B
JARLH, dn 2B A PERCZE, R AR TGl = BATI 24, S22k
I, W ) AR 25 W09 I ORR Z SIUATTI FAN, A SO e B R IR T ik
(FETPRERST) X G S TL-4. IFN-vy  TgE ZK-FRISEMa A Im ARTT &%, #R 1)

22T W



IR TT B M PR AL

1 R EH3

11— ROl B R BN 112 2010 4F 1-12 A =14 $H1L LB
Uiy B3 40 1) (JR)JICRAE B BERR 8 S rp BERRER) , I BB AN IR YT IV (3 25
AR LH, AR 15 g%t HRAH, WLZZZH 55 10 ], % 15 19 ; 4Fi% 14-56 %, °F-
P (32. 245, 1) % s M HRAL 5 94, 26 4] ; FF % 14-60 %5, 1) (31.2£6. 1) %,
AT BF IS W R & SO G VA TR R, NG R R BN R A I R PP
W D IIFEREINERE B WILE . e RO S, XAER
Y. A B B R R IR R . WAL AR A A B AT
KT ARG BT A i, NEERFZEFEMERE .

1.2 J7i M T25 S RRIRIATT, B e T = CRAME ki
B A AT B A F A 1 88 5 R AR A B4 B Bl A R R R T L) T AT 1
&/d, 60min/ K, B JTVRIT 20d, Lk 34 F ;0 IR 4% I GINA HEZE IR AH R 2
RI77 %, T BB N BRI A B SR 5 KRk B SZ AR Il AN, TSI
NIBIT 34, W0 B RAE, 35S UE B IR 4R B T LAHBLR YT, Ak
B TE T IR B B T 12 BE IS MR B TR B R 3 HL R 7 vE - 1) Bl e
€ NALE L NAT T REAS I, SR FHER S 2 w) A 7= (R il DY e A, A2V I7 AT
55 30 60+ 90d, 797 Y AL R D) BE. 2) A1 MLAS NI H - fERTT AT 5
30 60+ 90d, 43 AW 4 8 2 A E I T bR ERAHffE TL-4. TFN-vy . TgE ¥,
H I 77 122K Y ELLSA 77325, ) & 1 BRSE B2 27 SR IR i2 Wi I A o )4, 4% 15
15, HARER R s % TAE N SAERAE. IR EZHR b5 - W2 BB & 2R TT R 56 30
60+ 90d F3 I HEAT S A R 1 AR (ACT) , VR A% A AR 2 P AR

1.3 Geitsa st R SPSS17. 0 #AF#EAT 0 b, THE BEORHI LEBCR A 7
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Z253HT, PLO. 06 NZERA GH R L.

2 &R

PILHIAYT BT LL#E TgE. TL-4. IFN-vy . ACT ZR LG i35 X (P>0. 05),
BHIRIT G 51T RTAS AL LR, AMAE I 1L-4. 5 TgE ¥ B &A%, ACT. IFN-
v YW TF, 55 30d, PHALIA] TL-4. IFN- v HL#g, 225348 Giit 24 X (P<0. 05)
o FoAdu i 1R], PRALIAI EL A, TgE TL-4. IFN-y . ACT [RIE:1T0 2 F B L8t

=X (P>0.05, % 1),

£ 1 ShEIM IgE, IL-4, IFN-Y B ACTiE#REEEE (FLs)

415 L IgE/ (TU/mL) IL-4/ (pg/ml) IFN-y/ (pg/mL} 3814 S
WE 25
bEErdin) 299, 65166, 22 204, T7H4L T 20 75+ 3 04 15. 93+ 2 46
®30d 171 15438 63*= 149, 8137 0458 24 9945 8194 22 2041 52*%
o0 d 116 32415 24**# 108, 52422 16* = 36 7945 77*4 24, 2041 01*¢
=90 d 98, 87426, 31*= 101 05414 12*% 48 0316 29*® 24, 2740 96* %
o L 15
¥ 9T 301 49467 12 205. 7539 00 20 8843 37 15. 67+ 2 94
#®a0d 182 14439, 58 122, 22422 59 25 2746 72 21,3342 74
= 60 d 116 25415, 18 102, 368 77 39 83144 23 23, 8741 12
o0 d 95, 87426, 31 97, 9448 54 49 30+6 22 24, 4040 83
. SHBHLLE. *P>0 05, AP<IQ 05: 57 dithie. # P<<Q 05,

3 Wik

SCRE N A B 2 PR AN A0 L 2H 53 S 5 R B R SORE R, LR
TRATLIE A B T, T M A G e — IR S AF AL AR =3 v S 82 B AH FLAE
FH™ 0 S R i B 7 4 22 1 L AR T ROV, WA ORI R B, AR 8
FEAHE M Sy HL AR HEAE 21, L Th1/Th2 40 H o RO Th e et 3 =
LG RE O, WAL PR SR T 2 R (T4, A 4 J R o B i ) B B SR
IFN-y #1 IL-4 737079 Th1/Th2 Ze4uie KA LML A 1, Rk, BEf ik TFN-
Y A IL-4 PR 7 7 VA RE -7 Thl/Th2 4H i LE 4 A1) RE.

BRI TSR AR A R ) SR IR 2R e 03 B B L
5t R F I AR 2597 1%, e — R G2 W RIME Y, R0, 2/ & B I BT
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DR T R T TR (TR T, R TS RIS TFN- v Al
IL-4 P, ITIXS Thl/Th2 40 R B 2 1EA1F FH, 2838 X 40 {50 i 15 2t
ATHTBETERT AT, 4R Eor, WAHBEIRITR SR T IXT L, ShEII TL-4, & TgE
P8 A, ACT, TEN= y BB Tk, 87 SR AR T —#F, ol DUl h
RIS TL-4 7K°F, 32 IFN- v P 1iTecAg TRN=y /11-4 LA, 2] IEik i
Th1/Th2 4L RAT, A SCES RGN, e B UE e /B 2 27 T3, ol
LU B ANIR T FIRERCR , 235 I BT ABE 57, k& L 6732 b R
N7 R A e g 5 )R SOREAS B 2 ], AR i o g R A R B
Tl )y R o b B, R A R B AR

LR ERNA, HhyT I REIERL LR TEN-y /TL—~4 X 2 = A6 7 1, A
MY IEA A Thl/ Th2 A B2 B A%, 13 i 5 IR o 3 o RS, AN
117 SO W AR, (EASTIE FE A — L8 A AL - Nl JE 38 T BURE Fp 8 R AR e i S5
e ORI BNE B BRI R s Nl 180K D, ARG wE, A Rl RAEA, 2t

— W,
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I BRI/ LR N & % B I R O R

XA, AR E
(LA RM TR Z NREBH MR, & 3250000

WE BE: WERHITHEAG T /AN UL R £ 5 I R BOER AR HAL
e ¥R KNSR S 230 41554 2 4, 3 A EhI7HOR (Bhyr240) #i
FACIN TG 1% CEBEER K AD) BEATIRIT « G55 T EE RN 93%, %
IR Sy 25%. G518 hITHARIGIT /AN LA RIVE B R 2 AhE RO, 4ERE
T, TR, 2ather, RFe AR, RIRT /AN LR AR
BURAEZ T2

KRB Sk, AN, CEEN, Hrik, LE

hESHKS: R765.21  CHRFRIRAG: A

WETT /N LR, N ORRE B LI AE BEALRE, I DR 254 5 47, I SEFF 46
I AEZ5 ) 75 B T B, 2000 4E 7 H & 2002 4F 4 H BB H7 H AR BT /N
JUAERIVE SRS, -5 A FE K ARG R, 6 SRy BRI AT 25 e 4
VEREAT P4l REWT

1 R 5

L1 BigsE  BENLUSCEE 2 IR B H-S AR 12 #0210/ ) LA R 8 R
230 19, 55 152 49, L 18 4], 3-13 %, V¥ 7 % . povdhyr a4l (121 ) A AR
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REER] $hy7s BEFLIRAG, FRelll; EEEIS VR L FEVE i
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154k BH FEVE PR (COPD) A2 i PR B LI 2R Sedocii, EEERINAS
RN, B 55 Mg, B S s, S E R E B
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1. 3 WEHRFR
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IRTT ISR EIRKE R R AR S A5 S S8R E IR,
SBT3 3k 1 — P S e B e T 7% .
EHENT IV COPD i T HMELTT . WERD / WM E RATRIT Kb %
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FO R, BEAL S IE ST AN RE2H, 7 mIAENR YT AT 69T 5 2 JOIRIT IS 4 ke
24 i 2655 g 0 b B KBS (MVY)  FH i & (FVC) A R IR 1 FDI
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BEAT 3 Mo W EER AT IR RS, WONIER G, RA t RS AT 247
BT, AP LSD-t ¥ AT & IES AT, WS £ it 47
XU JE B AT A, R e bRt a =0. 05,

2 4R

2.1 RGO AU E AR 452 4], STTHRIFEARE 480 fiAH %
28 f, FHZ 5. 6%, K6 K BALHHARBGE TR E, (HARIEFEARE T
g5, i R TR TR . AR 1

FS5T



15 e B i G e L% (a0 HABIE () | £3F COPD[H (56 |
[ (9 ] [ (56 ] (T+s) (T+s) FH it =311 & EREE

EITH 233 233010000 000.00 66.5+12.5 186+11.5  143(61.37 51(21.89 39(16.74) 90(38.63) 143 (6137

GBS 219 218(9954) 100.5 6582120 202104  123(56.16) 57(26.03) 39(17.81) 96(43 84 123 (56.16)

thé 18 1.45 0.36 1.52 1.41 1.27

Pa 049 052 0.13 0.50 0.26

¥ : COPD—18 14 [ & 1 il 59 « “Fisher 8 ] BEZR 1K

2.2 2R AR SR A BB T IR IR T S it D R 5 RO PR

2. 2. 1 AR NG TT T G D Re e il 25 5 8 73t P AL B VR IT R IR
7 )G 2 A VRIT a4 AR e i s s & (WVV) D fiiE & (FVC)  FEVL/FVC 3
TR ARSI 45 SR, P 4L B VAT JE MVY 38 BT 7, 1B U 2 $hiR T iRy il
JG 2 A Gt (PO, 05), XTI To it % &= X (P>0. 05), K% #h
MBI 5 AT R MVY, IR R VR T S FVC B b, ZRA SR L
(P<0. 05), B PI FhyGETT 15 it 4 n] 5038 3 FVC, 22 573 i s 3L (P0. 05),
TIEK 5 ERI6 T (I 18], W] DUE— 5 58 w7 2%, P4 #7897 J5 FEV1/FVC
Yl R T I 1] ) RE T, HAS WS R B 2 R gt (B
P<0. 05) , W5 2

2 AR AN TR £k SRR S BT MO R I R R

Hal  AE WD AT MVV (G JEITIE 2 A MYV (90 JEITIE 4 ] MVV (%) df Fii Pl HEHGGiE HEp GGk
wITA 233 58.42+11.88 63.24=1121° 63.06=11.17* 2 3974 000 - -
HEEA 219 60.60+19.74 61.81x19.29 61.46218.83 2 084 043 - -
Hul ABWD  ERITEIFVC (9 BTG 2 A FVC (9 VBT G 4 F FVC (@) df F P BREHGCGCiE HEp GGk
JEITH 233 56.92+9.34 60.80+8.85* 63.34+9.30" 2 13548 000 = =
AEH 219 59.12£11.05 60.84:10.67 60.66x11.73 2 536 001 1.92 001
Hul AEWD WETEN FEVIUFVC (9% 6775 2 A FEVIFVC(%) #IT/E 4 MFEVIFVC(9% df FH P WIE & G-GiE HFIE p G-Gi%
BIT4 233 69.26+3.66 72.10£3.43 75.44+2.32% 2 60371 0.00 1.67 0.00
AEEG 219 69.58+3.36 72.87+2.77" 75.58+2.56% 2 66561 0.00 1.78 0.00

FEMVV—i B R AR S B FVC—M A S & FEVIFVC—H AR | #038 56T ATk g, *P<0.05: 5iG#T 5 2 B, 'P<0.05,

2. 2.2 ARERMITR 16975 &I mEE MVV H FVC BGERERE, ¥697 415
KTXFHRA, 2586 g it22 8 L (P0. 05), B A $hiR 97 5 o038 & 35 MV Al
FVC B BAR T8 FI6 97 515 18T e PR AL A5 AU 38 FEVL/FVC CERE R 2 57
TGiit 22 L (P>0. 05), FREHXS FEVL/FVC SR8 B AR TT 7 1R A M [
33
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R3O EF IR G BE B B S S R B TR IR T 1 A R A I BE T R

, BT MVV BITIE 2 SR MYV Z{EH (@ RITIE 4 M 5IETE MVV Z{EH (9%
) NE D -

(%) X8 t {8 Pl xi5 IR P&
JEIT 4 233 58.42+11.88 4.82+0.06 4.56 0.03 4.64+0.09 3.36 0.04
Aot HE 4 219 60.60+19.74 1.21+0.12 0.86+0.18

. _ EITHT FVC BITIE 2 F SR FVC 1 0 BT /e 4 B S16ITHI FVC Z{H )

#H 5 MNE D — -

(%) Xt t A P Xts t{H PiH
bitagil 233 56.92+9.34 3.88:0.05 3.88 0.00 6.42+0.06 6.43 0.00
%ot BB 4L 219 59.12+11.05 1.72+0.08 1552012
. P JEIT BT FEVI/FVC J&IT 15 2 A 56 THT FEVI/FVC Z21{E (9% VAT IG 4 JA 5897 Rl FEVI/FVC E{E (%
51 NE D

(%) Xs i {8 PfE x5 t{d PiE
b adi 233 69.263.66 2.84x0.15 -1.91 0.06 6.1820.17 0.08 093
o R4 219 69.58+3.36 3.28+0.16 599:0.14

i MVV—ig 40 B f AE S & FVC—H I IE & : FEV VFVC—H g 1 83,

2.3 R B A SR IRIG T S AN [R50 A i 1) e 2 4 1O

2.3. 1 MVV P52 &30 B A2 Jilms s MVV 1697 I B 2T, (HIGI7 4
FHE IR R TR, HA S GaITE 2. 4 D « 7UH GRITIE 4 JED.
2 GBITE 2. 4 D) ZRA ST FE N (P<0.05) , R AIRIT A
255 B 2 i B ) MVV, R B R AR TR R4 . L3k 4

F 4 PR 6 FANERTET R A A S BT T A AN B i R MV VAR L (%)

" N N—— S TG 2 R SRIT AT T JEIT G 4 B ST AER
.“.'}'M [fﬁflj) :U:]\.H,-[.r’fj Hi - : “}{ P hr[ s " 1‘]']. P 'ﬁ'].
TRITA 143 60.79+12.47 4.57+0.08 4.19 0.00 3.51=0.11 2.37 0.02
it e 41 123 63.31+20.65 —0.60+0.13 0.42+0.16

NEL AL 6T S 2 S aTT BT WA EIT S 4 B S ET SR
415 g I T B e ﬂf{“ : P L AALMES {‘: =

L xts 1E x*s 1 E -

BT 51 58.19+8.79 3.71:0.02 0.94 0.35 5.36£0.03 2.03 0.04
it 57 60.35+19.63 3.79:0.12 0.86+0.25
i35 AE A & BIT)E 2 ML TAT N ER 1 TS 4 8 5B AR
ZHH SSLibEY

(€] ¥ X Pi Fis t 5 Pl
betrgiil 39 50.03+9.24 7.17:0.05 2.34 0.02 7.84+0.05 311 0.00
ot {4 39 52.18+1421 3.1620.08 2.23+0.08

A MVV—a i E S .

2.3.2 FVC WL &30 A fifims s FVC, W7 R T Eads, HiRr
AT B HIREE R TR, HAhsH @D .« UMEERE ST ¥R
X (P<0.05) , R IRTT A SGE &R AR il 3 1 FVC, ACRBRALT
XA . W 5
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S B GO AR EE B 2 SR TR R SIS ARG B EFVCEAL S (%)

i N a—— HW BTS2 B S ET AN S IS 4 A ST
et ) SRS, Zes ({H Pl e ( P i
TRl 143 58.139.93 2.59:0.06 0.60 0.55 3.91+0.07 2.41 0.02
it HE 4 123 59.95+12.43 2.42+0.08 1.77+0.12

NE A TR 2 B S EIT Al A RITE 4 B ERTiTES

oy LHE TS 2 A ST e S JH S BT T

£ ) e S ¢ fl Pt Fas ¢ fi Pif
bl 51 54.6929.13 6.40:0.06 5.38 0.00 9.59+0.05 5.04 0.00
o HE £ 57 58.64+9.67 053005 1.01=0.11

A oo 2 BT 2 B SETNEl 29 6175 4 B 5ETiEs
451 G

(4 Tis t Pii T t P
bl 39 55.1526.83 5.51+0.03 2.92 0.01 6.4120.04 2.98 001
AR £ 39 57.18+10.68 1262011 1.630.12

F:FVC—H s .
2.4 LARES-E I COPD 43 J2 2 il 28 5 3 i A IR VA T Ja I T e sz i 1 150
2. 4.1 MVV & 3 COPD yaJ7 4154 I COPD XfHRALLLHE, MVV Fti&, ZER
B (P<0.05) 5 Ay 5 naixt i (2 &) Mk, Mvv Az
ERA S E L (P0.05) , $E-& A N A SIS RoT i e vl
PAESE MVV, W3 6

6P O A T B Bk A SR BT 2 300 PD A 2B #MVV AL [ Giao) %]

#19) A% D STl LR L ELLEL
¥ A SR EE i WE S5iGTaiEE
&3F COPD jEIT 4 90 54.19x11.72 60.02+11.87 5.82+0.06 60.55x11.16 6.3620.07
£ coPD X84 96 54.05+1559 55.19+14 .85 1.150.11 55.87+13.64 0.1720.14
{5 3.81 5.01
PE 0.00 0.00
Al R 4 143 61.081122 65271031 4.19£0.07 64.64+1031 3.560.10
i A 123 65.72+21.13 66.94+20.78 1.250.13 66.97+20.78 1.670.21
t{H 239 1.07
Pia 0.02 0.40

S MVV—1 43 i OB AU COPD—18 1 IH JE 44 Bl 405 o

2.4.2 FVC &Jf COPD ¥697 405G Jf COPD Xf MR LR, FVC Fhm, Z R
Aot X (P<0.05) 5 BaiygyTH 5 Raixt AR T 5 4 AL, #
HIREIRYT G FVC B ZE R Gt e 3 Fon B R A a0
JBST 1 J5 AT DA 5 ) e B RO S MVV. AR 7

T PRAHOF ALNRIRITE R &S SERTEEIT A FFCOPD LMl B EHFV C B R [Geo %)

e

//ﬁ\'

<

“75) ANE b TRITET iidis HitE A
i e ST aiERE i Ll SHEEId e 18

&3 COPD j&9T 41 90 54.07+7 65 58.98+6.98 491+0.05 62.17+6.95 8.100.05
&3 cOPD XfHE4L 96 56.83+0.91 58.11+9.23 1.28+0.09 57.63+10.33 0.79+0.12
t{f 464 7.27

PE 0.00 0.00
Bl dl 143 58.71+9.87 61.94+0.60 3.2320.06 640821047 5.36=0.06
LAl R HE 4 123 62.75:12.42 63.09:11.86 2.07+0.14 62.41£12.31 2.1420.19

t {& 1.04 2.47
P 0.10 0.01

3 FVO—F I I B COPD—18 1 BH %8 4 it 0o
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3 Wig

D e — MR AR A gm, B RS S PRI AR 2K A,
SECRN A NIRRT KA, 512 H DUl 2 2357598 P 2 4 4b 5 2 04
A, R . BRET, BIRIEITRRRROTE, B A KOERTA
7, WTRAE— @R BARE slids il A R A2 gk e, fem i EigmE, gk
FFAT o

BRI YT LA — Bl i 4 ) A A o SRR, B AR T SRR U
SRR AT W R SR AR 2 R 2E R . SRR, RN
PG B2 E RS RS E RS A =540 . e SULINAIR =55, X
MR P I e ) 5T SR R T 8 7R R 1)V 0B R R R AT AR AU P BRI Ak A
Foo PR 8 Wi TR0 SEAE 5 | BRI W B L, A 3%~ 5% =iz
MU ENFERHE: A BB, M 1~5 um kiR T CHE B
NC N §e NG R S RSE PB  B U IV S Ay )i O i =4 L1 587 F
hal, BARSCRE R BBARAR AR E, IR A FEYTERR, S
i ELWR A o SRS UL R % A K ORI A FH IR AT RR e S U8 BE (R 7K
PR A B TR e s

PEAHICHEFT, iiEE. FVC A MVV, $F5072 FEVL/FVC. A intiss
FIFEbR, BIATAE AT B DI RE VP FE bR o AR IRAH 8 HH T IR R S it %
FKENLAAFRTBR, O $E T3 e bndi ATt

3.1 A& AR BT ERIRTT AR B E RV AT TR, A R
BT R b, A SR RIAIRITIE R LANGE MYV, FVC; BEIRIT R &I A, AR
SRR B MYV FVC B8 I AL T8 B IT 7%k . Ui BAE AE
SPIEA b, A RIS RGBT AR At — R, R T, — e A
FECRAR T LA AK, B2l 2

3.2 AS[EA Al 8 B SVE IR T IR T AL A IR AR AL, A
[Fi) A 50 24 i s S RS2 A5 FE AN A1, 2 it JT m sk v, i I e e Sl
AU FEEL 53 Z AT B IR RT GE & H  AR H RE  MVV, FVC, AR
AL T X R AH . Wi BHLE & Ra T 2t b, SR AR R 1 A i R R4
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3.3 A EAVARITIEN TS G 9 COPD 2 ifi 3 I Il Th RE S M I . AR I
W FUds A I 26 SR IR iR R rT BASGE MV FVC,  Eha <
BITVEIT RO, AT S E N AR T A e A 3, IRiT
PR R R o

L BRI, AW TR, 5 IR VAL AR T AT LIS i
RAE, GRARE TR XS I D RE 9 3

<

25k

(LI-PIVIERR, ASH A7, 55 5 3R VA TR 250 R A 7 7 4 i 1 Bz ¢ B8 38 LW T Mk R 4 B % TgE IR
[J1 R ETMbZE2ESE, 2016, 29 (5) :350-351.

(2] T, X, Z4RRO 55 5 S8 S0V FR T V2 AE A il G 518 1 BEL 2 4 it 5 i R B2 ¥ 97 v R R FH VP A [C1 581
= kA E 55 B DA S B AR AR 2% 20142 204.

(3] 7, M8, SUAMN, 5. & 3k 20U BT VR A A 5 IR 9T P IR R 9T 8o WER] R AR (R
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A IR TR R A R BRI K IR

RURE, Ry, BEH, INETE, XK, skRTF, REE, BRFI
W R TR SRR AR R L, A B E R 066100

WE:- B @ oM EERXHESBE RGBT ERETEN &R
6 (IL-6) . H/r 3 8 (IL-8) MBI IR SEIA T « (INF-« ) (7K, T #iZI7iEXT
il B I IR, i L 6 KRBT 2016 4F 11 H-2017 4 4 AR
(1) 389 5 A il £ 2 B 70 R, F R AR BRI, BE AL 70 9vE T AN A,
TBIT AAE T IR T B EAL Enics B RVEIRE T, 4 AR T RTIBIT IS 2
MRIT fa 4 W B RIK, &3 5 R AR A TL-6, IL-8 AT TNF- a [#)7K
S, It as B AT . G5B VAT AT PR ZH A VR A M DR T K SR T R 2>
W N ([243.97 £ 27.98)pg/ml kb (239.86 + 34.80)pg/ml, (1 480.01 +
226.39) pg/ml b (1 463.34 + 234.96) pg/ml, (720. 73 £ 132. 76) pg/ml Lt
(711.59+152. 85) pg/ml], V847 2 JE )5, IL-6, IL-8, TNF- a 7K Fy5 77 4HA% T %
M ZH ([213.72 + 31.93)pg/ml kb (208.42 + 33.38)pg/ml, (1 392.23 +
231.46)pg/ml b (1 416.73 + 224. 81) pg/ml, (683.23 £ 143. 56) pg/ml Et
(721.33+145. 85)pg/ml], V&I7 )5 4 &5 1L-6, IL-8 A TNF- a /KA I7 41
TR 2 ([169. 49£19. 43) pg/ml b (195. 38£21. 95) pg/ml, (1 233.21+%
141.90) pg/ml kb (1 309.94 + 189.59)pg/ml, (578.82 + 96.72)pg/ml L
(651. 62+ 131. 32) pg/ml], ¥&7 L AN XS HE 2 Fl 55 76 97 B 1) (I RE K35 BT 1 B,
HA& WL 2 B2 A Gt 22 2 L (PO. 05) ;1697 J5 S W) i TL-6,
IL-8 1 TNF- a (AR ALK, W67 AR T XA, 1697 /5 4 M ERA SIS
B X (P<0.05) , 8518 75 3R AW IR 97 v T LA RG22 il 28 25 998 W A 9% 1k R 1
IL-6, IL-8 F1 TNF- a [FJ7K-F-, 785 a7 S ml_Eoin A 5 5 s T i ] LB
U 1R PARARR R S0 R S N, YR T AR FEAIL, AT R A i i PRV T B A — Fb
AR A BT

] e ERRIA I Al AR -6 AN R -8 IR AE R F a
h E E R SRS R135. 2 SCHRBRIRAS A LSS 1004-1257 (2018) 22-3052-04
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A it A R 2 i B 32 BRI ERNME, ¥ R AT AR, RN 2, AR
WA, DU IR PR e, 2z i, 2z s B s It ok =8 B I R R B, E |, 2Rt VA Tr
RS E B DLV 2559697 N, S MEE R 258 2 50 # A LRI
. 224 00 3 SRIT TR IR 7R B IR, @ IN IR R R B VR T R
BT RN — P R R R 5 3R, R A IRIT R A A BRI U S TV B TR,
INFRON “E9T 7, R RART W2 29097 WP R G I 2 R SR AR 259
PEER 22071, 2 3h AR IR 25 H A AE SS RS = B B T B ity RH R A B g )
BT, T AR VA IT O P08 b D, ERRE R B SR R ROTIELE
20 95 5 I 1% 1 L 25 A it o i SRV 9T HR A LA AN, A G I R T 4
I R 2 2 i S B VR T BT SRR R T A 2 6 (TL-6) /2 8 (IL-8)
R IREA 7 a (INF- o ) KRR, T ffs 3 AR o b v A il B 2 E
7R, T 2R il £ 3 i B v $ BB T BRI 3T 77 Vs,

1 MREFE

1.1 %R RH 2 OB Rl RS (35 : ChiCTR1800015891),
PAH 2016 4 11 H-2017 4 4 FAE A EFREw AL BRI BT va B, D)1 B 5
N 2 28 A ) BR Bt B PE A )1 A7 45 Jm s B e Ll ZR I 7 JiR SR 97 97 e
BT TN AR FRIATIT IR 5 FSCIR I AR s BB 389 BN ST 5, AN
Al B S B A s F R, Sl b T T oK 22 E 20 PR 0 & v i, AR 9 GBZ
70-2015 (VAR 2 W) ok A il B AT T LRI S 2, BEAL S
VR TT AR FRZH, Y697 AN R A 9 2H 2 Ta) 1l AR RS 22 S R vk = L
FHHERR A 75 B0 H I 45 4% S5 A% Geg, S PRI T8 R e 2 O T g R AR 100
TSRt T e B TR R .

1.2 ik

1.2. 1 VRIT 7 b RIER T = MW E S —, H H [ — Ry ks
I L7 = T EAL S H, K45 SRR, 5 RER KIS EF & B ER, IBIT A
AT AR TT R E 3P ST B4R T8 BRI RIRTT, RIT I A) 4
H 1%, 1k 1h, X REEAHAT QS 5 AR T RARTT VK, 297k b e
H 2GR TT I FRTT

1. 2.2 PR AR BE BAL B AIAS DN 98 0 B B - SR FH VRS B SRR IR V5, 7%
P 1 W A P KR 1 BRI A I TS 7Kk 1, DA T s 77 1 Bl 2R 4
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15 HIML S, FH 7702 HA R R0 ) g, g i, RS 8 77 L PR Y e 5 P 58 i
YR, B TIEE TR HE A hIER, WAL BRIl 6T i 2 FAIE
75 4 JH B ORI AR, A 2 - DA B BBLERD 5 Y EDCHR 1 2 o B 5 38 I
MV 20 PRI A, IO 4 (354640 0. 1% = fR 75 il (DTT), RITIR A, TN 37°C
KA, K 30-40min fEHBIE AR, H LAY 48 v m I IEMIL I8, AR
WO, B2 9. 2em, A 1100r/min B0 10 min, B850 5 B B S
~80°C NIRAFAF NGt — 4G, VRS I : SR ELISA J77k48— il fr A B4 BUAE
A, B A YAD,

1.3 ittt RH EpiData 3. 1 B @S2 H e, S FH SPSS 20. 0 %k
PEREAT Gevt A, BdE LA x s RoR, 56 Explore A0 Hodl #EAT 1IEAS 70 A1
R4S, ORS00, SR A ¢ RS, J7 2290, 2N 5800 LU LSD-t ¥
WIAFFE IEZRS AR, WSt B 47 % B0 ¥ J5 P33R 4T 20 #r, BA P<O. 05 A2
RAES R L.

2 g%

2. 1 [F ARG AT Ja AN [FDUL S [R] f R IL-6, IL-8 Al TNF- a 7K~
M PR VRYT ISR TL-6, TL—-8 Al TNF— a [y 7K T~ BE VA7 I IR] ) 4 K 1
BT, ELIRZH ) N % M2 Rz 18] (1) 22 S A G v 27 L (PLO. 05), $27
PARIIG ST 71530 A] A B SORERE B AR B AEVR YT 5 2 )G, 18T 4] 1L-6,
IL-8 1 TNF- a F7K-FE0G 97 1T 2 7 A Gt 7 = L (P<0. 05), X REZH AN 116
PG IT R 2 5 G 2 5 (PO, 05), TL-8 FlI INF- a [{7K V-2 BT 4i it
72 L (P>0. 05) , VAYT 4 JE G P4 1L-6, IL-8 Al TNF- a [/K I BA T Rl
ZRA G E L (P0. 05), WL 1-3

FT1 AR UFRITES BT RGBS
BEARHRIL- 67K °F Ges)

B A FITH (pgimD TS 2 B (pg/mD 5T IS 4 (pg/mD
T 196 243.97+2798 213.72+31.93" 169.49+19.43%
AER 193 230.86+34.80 208.42+33 38° 1095.38+21.95%
81 1.28 1.60 ~12.32

P 0.19 0.11 0.00

EL-6—RB4rEe, SRl E,P<005, ZREHITFEN:H
T4 R S5iGT R 2R et "P<0.05, Z R E S HERE 3.
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*£2 EHRRERTFESENTERITANEE
R IBHRIL- 84 °F Gres)

Hul A WBITET (pg/mD BTS2 M (pg/ml)  EITIE 4 F (pe/mb
HITH 196 148001+22639 1 392234231 46" 123321+141 90*

W 193 146334423496 1 416732224 81 1 309.94+189 59+
t {H 0.71 -1.05 —4.52
Pl 0.47 0.29 0.00

FIL-8—Ar 6, ST AT E P005, ERE ST FEE L H
T4 SiEr RE2RES P<0.05,. Z2REHITFE L.

F3 AHAERTESENTEREMEE
BB HRTNF- a 7T Ges)
HAl A WITHT (pg/mD 5T IS 2 Bl (pg/mD #5975 4 A (pg/mbD

wITH 196 72073213276 683.23x14356° 578.82+96.724
A 193 711.59+£152.85 721.33:145.85 651.62+131.32*
{8 .62 -259 —0.23
Py 052 0.00 0.00

i INFo— MR FEH o, SiRTRIECEL P<0.05, ZRESHK T
B ETR4ASRIT B2 S, "P005, ZEREHRITEE L.

2.2 AR[FZH AN [E ARSI ()55 T 1L-6 1L—-8 A1 INF- a 7K FAS k21l
TBIT I S ST 5 TL-64 IL-8. TNF- a FME ARk K, BRIGITIE 2 BRI
IL-6 ABb K F4h, Ja97 RT3 R4, (HiaI7 )5 2 R 5Irartbi £ R L5t
TR X (P>0.05) , ¥897 )5 4 A 5ITRT VR ZE A Giit 78 L (P0. 05)
FKUBEE A IGITI AN, PR DR G R R G 0, SORE S ) ORI T
t EHARTAIRA, R 4-6

F 4 HHRIERT RS ST BT AR B E N RE T
1L- 67K P8 {h Z2{H 74T (Res)
Y AE BITE 2 ASEIFTEE pymD F7E 4 BS5ETIEH (pefmb

Rird 19 —30.2540.15 -74.4840.25
MEEH 193 —31.4440,27 —44.48+0.13
1 0.37 987
Pig 0.71 0.00

T IL-6—Bfr %6, SRR P0.05, ZERHE HITFE G E
T a4 5 1657 IR 2R Hst, "P<0.05, ZRE 58 3.
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®S AR SR T IR AR B E R
BARIL- 87K P (L2 {H 9 BT (es)
A AE TR 2 B ST AR (pe/mD HITIE 4 5 6T ETEE (pgfmD

HITH 19 —87.78+0.27 —246.80+0.34
WA 193 -46,6140.23 ~153.30+0.25
{f 1.54 3.29
P& 0.12 0.00

T L-8—E A B8, ST IS, P<005, ZRESRTERE LR
TR4BESHETRE2R LS, P005,. EREFSHTFE L.

Fo HUERTESENTIER TN EE PR
fEtTINF- a K3k ZH 7 G=o

4% A AFEIHSEFIEE(emd B 4 SEFITEE (gD
I 19 -37.49:0.17 -141.9040.13

i 193 9734018 -50.97+0.13

(811 170 213

Pl 009 003

i TNF—o— R SER o, 5 16T 0 L L, P<0.05, Z R A ST
L AT IR AR 56T IR 2R 8L P<0.05, 2R A HiHFE L,

3 g

AT A E TR BRI Bl AR B RN AR 7 R 28 S A Ml P 3 B T 5 Ak
(K ARG LR i@ T b N B A S e © . BRI R 2218, (Hn] ™
R B 15 BhEE D RIAEVE R, A RBEARE S RA R sem
ER ARSI () R R ML ER AN BA A, (ELERA F 70 3R A L Sk FR i e 5 A
ARMALA N, 2P 725 H N REVFEERN, WA
S5 B B R M BERE L 2 FR A BREE 7, ALFE INF-a , RREF 4R He AR K R T
FGF, FNE IL. ¥AbAEKET B (TGFB) 2, &G EW IL-6. IL-8
I TNF- o 3572 S WS SO M RBURFE AR o 8 VRURH 5% 98 V48 B (K1 A8 4056t T fili
R AE I U SR — 2, TR g RN, IR bR AR I =ik
)25 1 Bl AT o R 2 i B A Y, TL-6. TL-8 A INF- a WK ETHE, Eik
P TL-6 RIH 45 M 9 B2 4 i, (R e kb b, AR T e, ] 4 B2 18
S HWFFURIL, 1L-6 76T 40 sh R B RIRE 2 M il 41 4k A £ 1 il
Wi 2 . R Sz S L EE e 116 AP T, 3R 1L-6 Al e 5 441K
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LA JSORE i S AN S BAAF AL R TL-8 e i DR A4, 2 b Mk 40 B 7E N 1)
— USSR, @ S AR R ARG S, BCE 2R R, A E
JR IR A SE - TNF- o B ZFhET 2 PEN I RE, (et 28 41 M gx Ak A4k
Wk IL-8 [F24E, WOR RIEES RN . EIX SR RIEA T, Bkl
Syuh INF-a 3900, gEmR <OES ), HRERGE. Bk, FEIK IL-6.
IL-8 1 TNF- a fEZR il 8 5 S IE () RIE, ] DAIRD I8 I 49 Sont it 8 1l 4
F, AEZR R PRI

B VR ROT VA R B S WO [ SR 9T WP IR R G A B R
L AR T vk, e S MTERIER, FMEAS THEEER" . &
T B 5 BRI TV B A g PRI R 5 R A I ORE ) ) B A AL 22 R
PEIRBEIT AR . fERE, O T30 B AR R B R TT, BY
BT —BRIRERY Y (HRT A IR R R MR T 16, 11-8
AT TNF- a 7K AR A0 IE R WARITE .

AW TR IBEE VR IT N TR BB, A B IR YT 245 B R 2H A %
IR NER T 1L-6. IL-8 F1 TNF- a ¥YRERAEK, (B0 H A sh S a I e T 4%
W) IL-8 Al INF- a /KPAEIRIT G 2 AT RIBR(R (P<0.05) , T #
BT A . BN, AW R IR il B ARV IS 4 BRI IL-64
IL-8 F1 TNF- a [RARb 7K -5 06 B IF] 22 7 Ge it 2 L (P<0. 05) &

B, HRE ST A E RS SRR RIG T SAOUE R FATT 3] PRI
R T 1L-6. 1L-8 FIl TNF-a [f3RK, | Al & <08 28 1 v,
P B e, (R0 A SR AV IR TV AT LA B AN ] P s i R
RABIRGL, o H MG YT e mh i & 3 BT 7 R AL B FG
7, NI AA T 3 St —Fholr i 22 20 S i Ba T T B

E RPN

(1] ABE KRR, ARG S B ST i A SR8 B M v PR I AT Rt L] AR s 7
HIYY, 2013,8 A7) :27—28.

(2] 28, £Fe, SN, 5. afh Rk ki T HEERIEAT AT ] . K5, 2013,
73 89.

(3] CHimm, 2, £ 45 30 AL A TR ARG (7] . sPE AR, 2014,

%68 I



5 (3) : 36-37.

(4] T, X 25n0RL 55 AE R A E AT GRS HZE e R B T ST
i [C] . R s DA SENR 2. =Rz PAE SHNREEAR SIS
G PSR B PLESIAE oS, IR Fe%, 2014: 1.

(5] R NRMAIEER A IR EZ RS, BAEAIREE2E: GBZ 70—2015 [S] . Jkat:
(bR RAL, 2015: 1-2.

(6] Fhui, 2% Admite 5P U] . hERERS:, 2017, 44 (4) : 485—493.

(7] ES¥y, MR, Arsde, 4. AR CRRRU A HARE R ER U (7] . PhEHRIEE:, 2008,
35 (6) : 521—522, 524.

[87 iBXBR. FREIFHEAESLR s [0 . dbat: PEMFASE, 2011 15.

(9] 28K, AHDsH PRV IR DGR TR ERE (] . iy PATRPAGE, 2003, 21 (3) : 59-62.

[10] &fims, AR, Fi & SIhEEHPRP RN E—6. PN ER—16 SEIE IR
X [J]. VB, 2008, 14 (7) : 583—585, 58S.

[11] ¥, Xz, oKl 5. SIS R SRR 1] .
WREAR: BRI, 2007, 28 (4) : 422—425.

[12] &8, Pt HooR. KR4 aERAIR N2 6 FEIStET o« [
WEE [J] . KHEEEZ, 1999, 27 (12) : 742—743.

[13] PiENm, PR, TRy RN IR AR SR [T] . AR (U S
4 5 2000, 20 (4) : 158—160.

[14] 2520465, 377, SfE, 55 ARSI B THIONA [J] . PRk
&, 2011, 34 (1) : 70—T1.
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i Hh S BTG T RE A B RT RO SR
e

[HZE]1 BE WA RIT IR IR R J5iE 70 #ikE
it B L35 7 A A S X R A, PRI e TRIT . PR GIR . GBS
INEEERIGYT, WU RN AT A S IRIGTT, LI A B IR YT RS i
& (FEV1. FVC. FEV1%pre) . IS4 # (Pa0,. PaC0,. Sa0,) LL 6min 24T
HER. 8 BITESRITATHE, W4 FEVL. FVC. FEV1%pre. Pa0,.
Sa0,. 6min HATIRE I EIEE, PaCo, HEPEIL, ERBASLRIFFEXP<
0.05); JBI7 WAL ST RALtbE:, W74 FEVI. FVC. FEV1%pre. PaO0,.
Sa0,. 6min AT B & T X R4L . PaCo, B BAR T X B4, i tbi =
AR L (P<0.05) . 5 A T IRIT VR B i3 fek il 283 (1Y) il 1)
RE. MBS Jsahid &, a7 B A R rY7 R

(OB ] B3Rk il 7

FEMTE B FAEBR A Pe i B rp, AR N7 28 — S AR R 22 B B LA il
RN E SR . BT RERG R 2, IR
WENR  fik 7 DU O 2R 25 24 1 mT 70 FH 24 39 1R e 30 0 BB 3 B 51 R 2R A 7
s /N, B R AR BIE A R, B FRRpE
RIIEREMGART Z R o 5 3R IRIGTT 210 JLEETE R IR TT REI ) —Ff
BTV, 6 F ARTT BUIBIE TS D WOSCHRIRIE « ASHIF T B E WS Sh SR IR X
FEE Al PO I AT R

1 5T

1.1 — 7R EE 2015-02—2017-02 78 L1 R 44 BB I T 48 SR o7 72 B A
BERRERT B 70 ], AT B S BRML %5 5 O RIS A RERT . NI bR
T O LI RE A4, ATERFRARAL 1h DL by A ARG S Th R bang,
DB ATRE NS SRSV RIRIT 5 AMEA 2 BN BRYL S &g, B
KNG 2 R = 15

70 191 B Fe HEBE LB 7 305 4 A BR A S TR 4 4% 35 il . I H Bk 3

B 7031



R, HA SRS 35~80 &, 134 (51.95+7.82) %, fEMfiE A 7 4,
A 191, B9 6, WERAER 37~78 %, I (52.46+7.35) %, kE
s 8, 18 ¢l, &M 9Hl. MAREERASPERTSITHE
X

1.2 YRIT 77k WAL E B IEENG YT, BEEIT IR,
DG G  WPIE I SRR YT - W AL R AT 5 3 S B 97, 1 1k /d, 60min/
R, 30d N LANTHRE, 2 MNTRREAREWEIT . ABIERIBITE 5
PIANFEA BT, YEIT B TG DY EE R TR A R 32, M A R R
20cm [IYEFERIT HER, BB A B = SR IR, A B TR ERA T
OGN BTG 21 BTN 2h 5 R AR IR TN BUIE E A
IR S Ak . B FEIRYT RTINS BRI, DU S IR ok 5 2]
BT E R,

1.3 PN 7V Il BRIl AR T e ThRE, AR — P H IR
FU(FEVL) « gl = (FVC) 28 1 0 H s A7 5 W HE 1 & 20 B (FEV1%
pre) , YAIT BT SIATT G S 20T (Pa0,. PaCo,. Sa0,) LK 6min #5476 45 5 o

1.4 Guit=4abs R SPSS19. 0 et . TR RS RS+
W2 (x £ s) Fow, THEBTRHAT x "5, tF 2 FORNIET t A48, DL P<<0. 05
NESRAFIFE L.

2 g%

W 2H F VAT R T BEFE b5 FEVL.FVC.FEV1% pre, Ifil’S$5 % Pa0,PaCo,.
Sa0,, 6min SATHEE LA, ZERWILGII¥E L (P>0.05), HAA .,
WLV JG 5T R ELE:, FEVI. FVC. FEV1% pre. Pa0,. Sa0,, 6min 4T
FEES I G S, PaCo, Bl BIEL, ZRIA SIS N (P<<0.05);: 1BI7/EH
R GXTHBAL LR, WFFE4 FEVL. FVC. FEV1% pre. Pa0,. Sa0,. 6min 34T
PE B H S T RR AL, PaCo, B BAR TR, Bt =R H Gt & L (P
<0.05) . MiiThRE. IS 6min HATEEES AL (2 1~3) .
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#| FEBEMIEELEEG 5)

£ 5l {7l % 4 [l FEVI/L FVC/IL FEV 1% pref®s

& ] 15 bebidil 1.41% 0.34 2.35% 0.67 13 64% 7.89
wHirE 1.724 0.52° 2.72% 068 40.63% 6,98

9 15 AT .42+ 0.2 2 41+ 0.59 12 9%+ B 12
wirE 2.16% 0. 48" 3.09% 0.65% 48.69% 7.78"

o SE L, P<0.05, 53 BH LY. P<0.05,

#2 AEEBEmMSIEREEGE 5)

1 5 1w ¥ B =] PaOymmiy PaCOymmHg k%

A £l 15 kil 57.35% 6.89 50.36% 7.46 8215+ 1.13
Pk rd = 69.65% 7.12° 45.13% 689" %622+ (.98

i 5 i s 6 F7 56.97% 7.13 51.23% 6.98 %2 76+ 1.32
B 76.68% 7 53 40 21 734 9 45 123"

i ST, P05, S5 B HT b, P 0 .05, 1 mmHp=0.133 kPa.

£ FEEH mnBITEEES G s)  #Bffom

£ 5 i ¥ CEid ] wfrkE

e i A E1] 200 45+ 12 89 30023+ 14 36"

W o7 35 I88.76% 13.02  340.35+ 13 46

. SETN L, P<0.05, SHEH Y. P<0.05,

3 g

Feb it 2 A i P s S IR A PR K — B, R AR ) 50% A5 AT
HAFEB RGN I o R — A gk Fe M e, B A J5 U4,
FEARTEN P T B R MR ST, IET4EfbFrsist ™, SECOMThEE
A, PEE R 5 s AR BE ), FRL DAL Il T 6 I v BT R I R RE AT T

(8]

o

TR 1 R RGBT o B AT TR A 254059 v 2 R T IR IR |
WRIRFE R DR ATIIR . FET 5, RS DLEE O R LA EIR 25
RS, X2 b AR A I ) E RS R A R, R
ELEA N, PRREER ML, A4 it (R aEmfE
BRI IR, 525 R dR th ket e .

iSRRI W S W [ 5R 77 WP G O B R
(R R E", CAEIER . BB ToR . T . A SEIPR, A
Al ELAR R 5 SR ORI E N BRI R GE AN R BT AL, B4R 1~5 nm (RIfIoRE
AREASHSTVE, BER<Lum BnlEAMIE. SORDEE SE R, e
MR R M 8 R IR A, AR U b D R AR 2, (R Rt s BloRL A

g2



E AT EVRIT IR, JERRRBR AR e, RO SR e P o Bk
A S 6 g IR T P G B FL A IR S MR B, R R AN A I PR AR ZH 21
G RR, ok BA K A AR R, 980D 2 PR 4 e PR RS G 1R K A

AW R A SR AIERIATT T BN I 114, & TgB IR,
PEE ACT. IFN-v, 38 IEN-v /1L-4 Hofl, M2 IE4AR P Thl/Th2 4z
KRS, AR R I G e IR s A S 3B DR R T P FR AR 2 4 P R g
BRI B, N B A A M 0 B AP B, CE LR A
T G2 AN B G2 o T BF T 58 25 L R el I it 2T 4 A0 AN 3 e 1) 3 22 D 1A
L HERT S Sh AR IT ROZ A SR I A AL R B, X 1 7R T KRR
AR B AT R () SE AT 5K

ARIG R, A SRREBIT IR RGBT . IS e AR g
BN &, BI7REMT A RIFIIT R, EASAEImKR R K

Wk

CLIRRRAT, 221538, B4 120 BIRENT 2 3 37 KORE S D RE 5 LIl R 73 A LT 1. A B3k 2 Ak AR, 2016,
31(2): 48-49.

(2] 44k 2. U5 OO BB OB R BRI iy 7 mE il (7 oui g2 [T ). Bl S5 4@, 2016, 32(19) -
2627-2630.

(313K E. W Rt Mp AR S iE G [T]. h 4553 DA A« &, 2012, 30(1): 1-3

(4] 448, TR, ARG 2 ] AES5BNMESE, 2016, 33(1): 90-95.

(5] BREN. A JCHE M i3 IR PRYA 7 48 it S R R IR 7 [T

(612 %3, PIMER. Myt (J]. )RR &, 2017, 22(6): 1119-1121.

(7)K%, ZAhRE, MEXS, 5. 106 FHRR MM R YRR & 8 [T]. s E BV EE S, 2013,
40(3): 213-215

BIE i, #, K&EC, 5. w2 WS B3R & AEAA S0 [T]. Tl DA S5BER, 2017, 4(2):
113-115

(9B THAR. T ili i S a7 Wk Fe iy e i g [T 1. BV S50 2016, 32(8): 1140-1142
[10]Z%em], FaEik. wEflipa gt 7], B 5@, 2012, 28(2): 239-240

(L1 EFE, 205, SuNEE. & 3R S BT B AR m B 2697 vh il AR T ROW g2 [J]. R fdRE, 2014,
8(11): 134-135

[12] BB, ok, ARIR L. A 3R T IRAE SO B M VR T v BRI AR T 280 A LT 1. v B R A
2013, 8(17): 27-28

[13]ZR4rHs, §fE, Bk AR ERIT RN SOV W & A A I TL-4. TFN-vy | IgE /K~F 1520
K PRIT 0o i [T dm e 22 &, 2013, 35(1): 70-72

(14T S IREN, ZEMG, T3 30 B B A 3 S R VA IR R g [J]. i B AR UEE £, 2014,
5(3): 36-37

(151250, T Mg, 5k E %, & il 8 E 1R AEKE - B 1 MR SEA 71— o« LT,
HEYT FREE S, 2013, 22(12): 1057-1058
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HITERT BIESER R T TR

XNPG TR CORAE A N LA Ep e sk
(1. MR EA RSB =ImR R, L7 B 210023
2. MR PEZG R ER E S AR, TL77 B 210028)

2018 5 (W DAESGMFEE) Bor, FFIRARGPIRRILR S AR
AL 3%, JEEE 4N, HA BRI RIEIR SRR SRR T AR 2 . B
TN I PIAE ORI BRI T AR T Ik, g eW BaRlfER, Ht
DR FENHTRFRRGEIR . B SRS B0 AT R IR 55 5 T VR 9T
o R SO R T IR T8 I B S A DR ST SRR

1. BRI R R SR DL

#7772 (halotherapy) & — i I UL IR ERAT T 7SN Y B Al = 0%
A, A BFERNT RO LB BT R e i, U e EaE B
MR . KRR 577, CO2 IR FRIHESESH. 127k 7 hip = Ak
7 Botchkowski 7£ 1843 4, Mk EEBRLEATIRIT/EH], Al a1
R BB AR o N R R B DA 2 2R et £ VR X, — BRI 7]
IR VI 2 SOTVE N AR SOV R EE H DRI R A, T A R - [
oA L KRR R B Be B J7 77 Bt (salt spa) ™, DAFREBF 7RI & 2R /X
IRTTHIR .« 1982 FIRRBHAZ A TN R HOR, BEIEL 1 AR
AR AT E ST =, 250 ZNHTHREUEZ N RKE K. hirik
T 1995 S NI, IR 585 7L B N VF 2 BRBE AN R R N H T 1 AR
FTo

TG #hy7 = — NRF B 5 8], St B8 o ) v 20 E 4 i 6 2 T A2
IR, BT ORI A AR SR PR ST, B[R] A I 8 SR IR AL 4
SRR WL IR NE T 5 SO . FE SRy = A, AATTAT LB 3%
BH. WIER, ST OoBERYT, il TN e, FER&ER. K
PrAT BRAE AL, DRI AN - — AR P LRI HEAT o ISR H ik v H 2
2T iR K EEA IR, NAT TR A SR 2o 2 AR a7 A v SR U T U A
HEGENMPRIE, FEoH UG sk, S, et s T
s, B ESEASREME T, B sE R .

TR T B YA 72 R R AR T B ROk, AR RN O

F74R



1=5um, HATABEAMERIEE. T 8T BB g o 5 5 T
WEIRGE , B8 5 AR . TR M AR ), SR ST G il n]
e M5 Beriihs, XFNFERE T RMRIEN . ERATERERN, B
SRIUH NaCl 5 B LI BRI R Z I DG 2 o ARG EEI NaCl ANz 5SS
BRBRI, WA SR ETERE" . BRI TV AT AU .

R R 3R A R AT BRI NG S, I BN RBE DAL
TR, EREKIHIR, RN ERR S AR B A 51
2 SN 3 SRR T 73 WA /K 70 BIAE P 2B s IR BEXT SCRUE N T Bt 218
ATEH e A S (R B BUKIE R AR R . teAh, T2 el el 5
JRAM B B IE R, RO A BB ORI PR B A B B, A BB A A
SRR, JFRAA TR AN R 2 RiETeR . L, Syrdoxa el R 4t
P B MRS B BB B BT IR =T &4

2.  HITEEEERIERR P RIEH

Tk STE PP R A S UE R R AR T I A AT RN, 1T BRI E
g, AR RATIRAIRES, RO T IEH . IR WA SOUE )
BEALZE R R AR AT (R E S Sk FRTE) 1AL, S 3LF B RIS RRAT,
SO SOV I, TERBGCUE THEEE, IR R i e e e i Ak . Sy idexy
MBS T AR T SR BUE LR LA T I

2. LIRBRFEAKM  SAER SURVE I R Na A CLFAI%, BRI 7K
D, RN IE K BENE B R ALK, R NaCl A B nl i
WUE B ROKBIE R, 9 E AR SR, R fE B BRI A E R
), NIRRT, AR I A AR ML FERE, SRS BRI

2.2 MEATLEMHMINGE NaCl BRI 7 BB L gl
MERIES T lor, BN HBE AL, ANDOHER 1T /EKM, 38 1/
HITARVERT, Wl el BiG 71, HINHASRZIRAE, AL R 2T B 1% fan
IR, FE A2 TR R A, JFEaE T IR TR
BR” migsl, EUEFNR S TIER, R .

2. 3B RHHIMEINGE AW R, KRR =R NaCl
TR, e ELWE A AT 2 A WO EON R OR 1 (2. 92 0. 2) A 2
(5.9 £0.3) /> (P<0. 05) « HZ Wr=pB AEXT 49 BT EA AR S RS I
MUPIESE Y SR FH SRy I BRI AR e A L 1 RO R, 3R e A R )

LERU



BE, IMSRVGTE, CCEIPIRIE 1) RSB T RE .

2. 4 ZEAEIER  NaCl T nT 51w IR AR, TR
YU B S50, BEMRIEEEANCEY . Ak, SRR AT STCE YR,
TR BIE e Rk, M= AME e . thE%E "IN, BT Tk
TV E A Thae, Wom s T HOREIER .

3. BT EAEA T8 ARE R T

3.1 XS &M (bronchial asthma, fRIFRBENR) BENG 2 2 Fhat i A 4
M2 5y 2 58S IE SO0, FoR PR RIRE L&, FRIER T BN S %
HIRAUN 28. 5%, BN KI5 2 P SE M Th e R DA oG, Horpig B
) A8 S S A B T R IS B A 1 F0 2 BB (Th1/Th2) T RE k4 . F 42"
SR, TEN-y BIAEN Thl Digefeks, 1L-4 nJfER Th2 ThRetats, W& 5
I AR 1 Thl/Th2 DhRE MRS E » BERG B3 YE [L-4 KPS,
IFN-y /K-FB#A%, {4 Th1/Th2 fwF%, @i FE 1gE &I, &AM,
PEAERE R 1BYERRE KR I N . ZRALHE AN 45 SR e R B
ML B ER 7 20 (FRAL) « GINA RN (Z41) « £y +GINA 5 RN (5
), ELIRTMEL 90 K, EIRITHIS 25 30 K. 60 K. 90 K44I T i
JH IL-4. IFN-v J & Tgk, IR 3 Ha (ACT) RVl . 45 R B8 3 4
BERITIE 5B TR B, IIE IL-4. IgE MW EML, ACT. IFN-y #8j
SItE: HAER, ZHNE, P IL-4. IgE PR, IFN-y EJFaibe,
%1 P<0.05, ASitEm N AR, 2 30 K24 1L-4 TR,
IFN-v ETHE, ZRA G i2Em L (P€0. 05) ; FHAh A 1L-4. IgE [ R F%,
ACT. IFN-v [ EFFEG i3 X (P>0. 05) . B by 7 m] Bk i g TL-4 /K
S, FRE IEN-v K, Y IENAE Thl/Th2 (wFe, 08 TgE &k, JHELBER; &
HHIRIE T RE . Ronen'™ &5 38 i 1Al £h J7 v X L B AN 1) <08 i S B
(BHR) « PP —SE A% 3% (FeNO) « liyE EMAETG R E, UESEERT L B
B2 ) LA —EVEITVE . Abdullaev"”2E N\ BIBE A R4, T Shy7 o0t B i 2
JURIEE I, SR T RN D LIRS 2 2 EOR il D Re 1) e

3. 2 184 FH ZE M %A (chronic obstructive pulmonary disease, COPD)
COPD & — St B T 50, EERINANEETEMSMZIR, 91K
ke, T S B R, fE KR E Ay BEAURIATY, COPD A
TRMLIIPE e 1 T A S8 RO 1 S8 N2, T 77V R U S AR AR

B 761



£ COPD &2 BA = R B AR S e VR A, AT AE AR T AR B[] A SEZ B COPD
RISE A2, THBR T KRBT AR MR KSR BT A AT RS X 18 1 B S 4
F R B 197 O 8224 7R, ¥ COPD B3 85 BIBENL /N 5 41, & 41 17 4,
43 IR COPD B/ HAH MU T % fF RIS shyrBcasrAlis. v 1 A
WL BT 2 RIERTT, JRITRIAGRYT R 12 AN H sl ER it DhRE AN A COPD 1E:
BEREL, 4 SRR BT Rk AN Eh T A A7 Rk 4 i D g B 2. s . R COPD
fEBE Ik Hus b (P<0. 05) , 11 Ehy7 B & FF Rk A — 0 H SR (FEVL) 2t
FEFEE NI (PO, 01), Ha3& R COPD 1% ¢ vk Fiyat /b 55 N B (2 (P<0. 01) o
UESEER T VENT COPD K HART RNy 0 B AU RIAE A, AR T4l
CGE TS, JAME R L. Weinreich™ &R, T3 SVABITIEAG 2
ZFAIEXT COPD6 7344247 B B A AR 52, P 2H 838 11 FEV 1 %356 1035
B2 Ry VR I BB AR TS R4 (SGRQ) A B 3% » Opri ta™ SE1E VPG #5777
X IBE M % P e S ZE A s 5 i J8 38 B9 Ot o vy, B SIE kT T DAk COPD A&
HUPIREIR . B8 i B ARV P D B T 25 IR

3. 3 XA EY HIAE (bronchiectasis, EIRIY) X HTAEREN
RIS IR . B sy sk . P BIIREZ . SOERHIAENAR . iR
W2 e, SIERBEG R ERE, JUEAIN R EFAE B A S 8505 5 15
FPRARTE L R 24 1 3 0 R A R R I PR IE T SE IR o 7E — TR /7
VI, 216 44 BB RSB O V) A 7R B SRR SR I R B2 IRT
WIS RIEIR . S F D RES TG R, 2 8UERE NS LS
TEAS 3 722, W TN SV UCKHR 7T VEAE IR T 18 M S TE B A 7897
e TN 193 44 0PI R G B AT AR IREF 5T R B, 7E 85% %
o B I I R L TR0 ERE I R . QTR I ST A RS Y K R
Hr, AF TR E TG IT IR RS BB T B, 7R = E 1
NEk> T —2F

3.4 M ARl LU vRIE PR LR 440 8 2 B EARHAE 18 BRI, H
BT M TCIA BT VE . 2RIk S50t 389 Rl BB HEAT A B R B, H A
7 3R BN 7 SR B G TT 5] AR R A R T TL-6. IL-8 Al
TNF-a [, ARl B S IE RV N, $em B sy, (&7
VAT DLAE B R A [ P 5 28 5 WP A PR, B IR 7 2t b hn A 3
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1. Halotherapy Of Respiratory Disease

A.V.Chervinskaya

Clinical Research Respiratory Center, Saint-Petersburg

The physical methods aimed to correct and support the protective properties of organism
and the optimization of medication load, have a significant impact on the prevention and
rehabilitation treatment stages. In patients with respiratory tract pathology the aerosol therapy
methods with application of natural factors, which effect the respiratory system have been
proved to be especially perspective.

Halotherapy — present-day development of speleotherapy method

Among the methods of the artificially replicable climatic factors halotherapy (HT) has
held increasingly stable positions. HT originates from speleotherapy (ST). ST (from Greek
speleon =cave) is a therapeutic method based on prolonged staying under the specific
microclimate of karst caves, grottoes, salt mines and etc.

Separate line of ST proved to be the treatment under the salt cave microclimate (generally
the old salt mines). Extensive treatment experience in patients with different respiratory
diseases (RD) confirmed a high efficiency of ST under the conditions of salt mines Velichka,
Solotvino, Nakhichevany, Chon-Tuz and others. Researches have shown that within the
process of treatment human organism adapts to the specific particularities of microclimate and
as a result the reorganization of the all functional systems activity of the body occurs [13]. Air
of such caves saturated with fine salt aerosol of certain concentration that varies within 1 to 20
mg/m3 (generally from 2 to Smg/m3) provides the main therapeutic effect.

Since mid 80’s the there have been initiated attempts to simulate the microclimate of salt
medical clinics under the ground-base conditions. Parameters of artificial aerodisperse
environment to be created in rooms should have certain characteristics that are similar to
natural conditions and adapted to the curative room environment.

At present time the curative microclimate simulation methods are focused as follows. The
first proposed and the most primitive one is the covering of the walls with salt blocks. It was
found that it has been impossible to create a dry fine salt aerosol environment under the
conditions of rooms when applying only the passive means as the wall salt covering with
sodium chloride (halite) or sylvinite [6]. This method is ineffective to produce aerosol and air
sanitation and can be used only as room decoration.

In rooms where the prospective salt aerosol source is represented by, so called, saturating
filters, labyrinth partitions, ventilation systems together with the salt blocks, the aerosol
particles concentration, as a rule, is inappreciable or they are absent; the necessary
dispersibility (respirable fraction content) is not replicated, controlled and considerably
dependent on premises characteristics. So, in buildings, which are not equipped with the
facilities to produce aerosol with necessary characteristics (concentration, size of particles) and
to monitor the microclimate environment parameters there is no possibility to dose procedures.

Significance of dosing and monitoring the curative air parameters is even greater when
applying microclimate of artificial sylvinite speleoclimatic chambers, where increased
aeroionization, generated by radioactive y- and - decay 40K contained in sylvinite [7] is one
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of the acting factors. Potassium content in sylvinite formations varies significantly (17 to 43%)
and moreover, there are differences in the salt block thickness, premises dimensions,
ventilation and filters work rate, present patient number and etc. As a result aeroion production
may vary from therapeutically minor to significantly major values.

HT technical realization with ultrasonic generators or other salt solution spraying devices
is incorrect as resultant physicochemical characteristics of aerosol are very different with the
dry salt aerosol. Aerodisperse environment of humid aerosol in room is almost impossible to
control and dose. Sodium chloride aerosol produced in this manner does not have any curative
effects in comparison with dry haloaerosol. Furthermore, high humidity in rooms considerably
limits the indications for this method.

Thus, it is necessary to take in account that using of artificial microclimate of salt caves as
a preventive or curative method requires the corresponding facilities including technical
equipment that provides dosing and monitoring of the procedures to be taken under the
according documentary permission.

Among the different names of facilities to replicate the salt cave microclimate the name
“halochamber” is the most commonly accepted and this method has come to be called as
halotherapy (“hals”— is a “salt” in Greek). Use of the terms ‘“speleoclimatic chambers”,
“speleotherapy” is probably less acceptable as underground (cave) conditions are not simulated
there.

Thus, halotherapy (HT) is the mode of treatment in a controlled air medium which
simulates a natural salt cave microclimate. Medical requirements to this method combined with
technical solutions allowed to develop a new medical technology, i.e. a controlled curative
microclimate of halochamber [15].

The main curative factors of halotherapy under conditions of a controlled microclimate:

Fine dry salt aerosol within the range (0.5 mg/m3 to 10 mg/m3) with the controlled
curative concentrations (modes) in accordance with the method of Ministry of Health of
Russian Federation [18]. The basic mass of aerodisperse environment particles (more than 97%)
is composed of respirable fraction (1-5 mkm) which allows such aerosol effectively influence
everywhere including the deepest parts of respiratory passages. Physicochemical properties of
dry aerosol determine specific character of HT method, which feature proved to be the
multicomponent curative effect of extremely small doses of substance.

Hypobacterial and allergen-free air environment. Depending on the operational mode the
quantity of salt aerosol particles in one liter of air totals from 0,4x105 particles/l to 4,6x107
particles/l. Availability of salt aerosol forms in curative room environment free from
microorganisms and allergens.

Aeroionization. When powdering in halogenerators the salt particles due to a heavy
mechanical action acquire a negative charge and high surface energy. When interacting with air
molecules its aeroionization occurs (6 - 10 nK/m3). Light negative ions are the additional
factors of therapeutic effect on organism and room environment clearance. Such natural way of
aeroionization is the most physiological and safe.

Optimal density of aerosol and aeroions generated with such technology gives the
maximal therapeutic effect.

Stability of optimum microclimatic parameters. Air curative environment has a stable
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humidity (40-60%) and constant temperature (18-24C ) that are the most beneficial and
comfort for respiratory system.

Application of rock-salt of natural deposits (Solotvino, Sol-lIletska, Artemovska and
others). This salt has natural physical properties and is composed of the lowest impurity
content (Russian State Standart 51574-2000 “Table salt”). Special development of this kind of
salt is not required. Extremely small doses of sodium chloride neither cause irritation nor
increase bronchial mucosa reactivity that are observed when applying the hypersmolar
solutions in a number of patients with bronchial asthma (BA) and other pulmonary pathology.

Design of natural salt cave and aesthetic appeal. They have positive effect on
psycho-emotional field and create comfort conditions to take this procedure.

Pathophysiologic foundations of curative action of halotherapy

Experimental and clinical data allowed expressing the vision about preventive and
curative effect of the main operative factor of HT [15, 17]. Dry fine sodium chloride aerosol
(haloaerosol) when improving the rheological properties of bronchial mucus and contributing
to mucociliary activity has a mucoregulatory effect and improve the drainage function of
respiratory system. Due to the physicochemical properties this action is effectively provided in
the deep hard-to-reach parts of respiratory tract. When acting as a rehydratant haloaerosol
decreases bronchial walls edema and contributes to improvement of microcirculation. Dry fine
sodium chloride aerosol takes inhibitive effect on bacterial growth and activity followed by the
degradation pathogenic properties. Natural antimicrobial effect comparing to sodium chloride
does not have any negative influence on the local protection and contributes to improvement of
respiratory tract biocenosis. Furthermore, haloaerosol when acting as a physiological osmolar
stimulus increases phagocytal activity, takes positive effect on other local immune and
metabolic processes.

Local sanogenic and anti-inflammatory action of dry fine sodium chloride aerosol have an
indirect positive influence on the status of systemic humoral and cellular immunity, general
nonspecific organism resistance, contributes to reduction of hyper sensitization level.

As a result of action of dry superfine sodium chloride aerosol on various mechanisms of
patho- and sanogenesis of respiratory passages its mucolytic, bronchodrainage and
anti-inflammatory effect is taken.

HT application improves bronchial passage in patients with different respiratory tract
pathologies. Effect on bronchial patency is taken gradually on account of influence on its
dyscrinic and edematous- inflammatory components. Improvement of drainage function and
reduction of respiratory passages inflammation contributes to indirect decrease of
hyperreactivity and reduction of bronchospasmolytic component of obstruction.

Present light negative aeroions activate metabolism and local protection of biological
tissues; beneficially influence the cardiovascular and endocrine systems, gastrointestinal tract
and respiratory mucosae, take adaptogenic effect on the organism central and peripheral
stress-limiting systems. While staying in halochamber autonomic nervous system is stabilized
and positive psycho-emotional effect is taken.

In the context of all the curative factors it was specified that a controlled halochamber
microclimate has influence on:

respiratory tract;

immune system;
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cutaneous covering;
cardiovascular system;
autonomic nervous system;
mental-emotional state

Method of halotherapy

Modern halochamber represents two specially equipped rooms (Halocomplex of ZAO
Aeromed, Russia). Patients are mainly placed in the principal (treatment) room in the
comfortable armchairs. Aerodisperse environment is produced by halogenerator - special
device for the dry salt aerosol therapy ACA-01.3. Halogenerator is positioned in the operator’s
room and feeds a flow of dehydrated and filtered air saturated with fine particles of salt aerosol
to the treatment room. In order to maintain the predetermined optimal parameters of
microclimate in the treatment room the sensors for continuous measurement of sodium chloride
aerosol mass concentration are positioned. Microprocessor built in ASA-01.3 device handles
the sensor signals and maintains the specified parameters of curative environment as referenced.
Walls are covered with salt, which is the buffer capacity for atmospheric moisture and
contributes to stabilization of aseptic environment. Salt covering serves as aesthetical appeal
when creating a comfort perception while staying in cave. However, halochambers can
adequately function without salt covering. Salt covering is not covered on the walls for
economic reasons as well as in preschool institutions where playing situation and interior is
created. Halocomplex without salt covering is usually called as haloroom.

HT course consists of 10-25 daily procedures for 30 minutes (for children) and 60 minutes
(for adults). It is expedient to repeat HT courses 1-2 times a year for the patients with chronic
pathology. During the session the patients (as a rule, 4-6 persons) are staying in armchairs.
Generally, HT procedures are accompanied by quiet music; during the session quiet musical
entertainment events or fairy tales are demonstrated for children. Within a day several (on
average 6-8) HT sessions can be conducted. Between the sessions a room is ventilated.

There is a simpler and easier way to use dry salt aerosol aerodisperse environment for the
curative purpose — Haloinhalation Therapy Method (HIT). Dry aerosol environment is created
by the table set and aerosol gets directly to respiratory passages. HIT is conducted with
haloinhalator “Haloneb” (series- produced by ZAO Aeromed, Russia). Distinctive feature of
haloinhalator is proved to be ability to feed mainly respirable (1-5 mkm) dry salt aerosol
fraction to the patient’s respiratory system — more than 90 % of fraction composition. Special
salt treatment for this device is not required

HT and HIT methods provide for differential application of certain concentrations (modes)
of dry fine sodium chloride aerosol depending on clinical features of RD and indices of
respiratory function (RF) [16, 18].

Dynamics of disease clinical symptoms under the influence of dry fine sodium chloride
aerosol is connected with its action on different pathogenetic mechanisms of
bronchopulmonary pathology and primarily with its effect on dyscrinic obstruction component.
During the treatment process the overwhelming majority of patients with different forms of
chronic obstructive pulmonary diseases (COPD) demonstrate positive dynamics of symptoms
that proved the disorders of respiratory drainage; decrease in cough frequency and intensity,
easier expectoration of sputum, which becomes less viscous and changes in its nature. Such a
dynamic of clinical symptoms is an evidence of mucociliary transport activation and
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intensification of respiratory drainage. The results of the factor analysis showed that dyscrinia
syndrome influences HT efficiency in patients with COPD [1, 15]. In patients with
broncho-obstructive syndrome of different stage accompanied by respiratory drainage
disorders, HT is especially effective.

As a result of HT application cough is considerably reduced as well as the symptoms of
day and nocturnal expiratory dyspnea. Against this fact demand for reduction of inhalant

2—agonists is recorded; decrease of extrapulmonary allergy manifestations is observed.
Significant differences in dynamics of the main respiratory symptoms in patients when
applying both HT and HIT are not generally observed. These facts support that the dry fine
sodium chloride aerosol proved to be a key factor in curative action and its application is
possible both with halochamber and haloinhalator.

Change in clinical symptoms and syndromes are produced within certain terms of
procedure course. In this connection the main dynamics profiles are noted. The 1st profile is
“Gradual improvement”. This type of changes is the most common (40% cases). Dyscrinia and
expiratory dyspnea manifestations in patients reduce gradually with the first week of treatment.
Improvement of clinical symptomatology is confirmed by the positive dynamics of peak
expiratory flow rate (PEFR) measurement. The 2nd profile “Dyscrinia intensification” (23%)
demonstrates growth and intensification of dyscrinia syndrome during the first week of
treatment with its subsequent positive dynamics. Minor transient decrease in the PEFR is fixed
almost concurrently. The 3rd profile of the main clinical syndrome dynamics (22%)
demonstrates gradual intensification of dyscrinia (for the first week of treatment) and
expiratory dyspnea followed in 1-2 days. Upon overcoming the temporary deterioration the
positive dynamics of cough, dyspnea and sputum nature is observed. Indices of PEFR
demonstrate the clinical symptom dynamics: initial temporary decrease precedes the expiratory
dyspnea symptom intensification and lasts 2-3 days longer. When this treatment is continued
the positive dynamics is observed. Such shifts are the evidence of local reaction of bronchial
passage and change in the total organism reactivity in response to application of the physical
curative factor. In-process changes are treated as ‘“haloreaction”, which positively influences
the destruction of stable pathological process. Within these days it is necessary to add abundant
drink to the treatment including fresh mineral waters. Depending on the health state and in
accordance with the indications the chest massage, kinesiotherapy, drainage respiratory
gymnastics, resistive breathing exercises, nebulized therapy and etc. can be used. The 4th
profile of clinical presentation dynamics while undertaking HT course by patients “Dyspnea
intensification” demonstrates the transient intensification of expiratory dyspnea symptoms and
PEFR reduction against practically constant clinical presentation. Bronchial drainage and
change in clinical pattern as compared with the initial one is not improved subsequently.
Similar reaction to treatment is found in patients with bronchial asthma (BA) with clinical
signs of primarily changed bronchial reactivity.

It was revealed that different nosological forms of COPD are characterized by the specific
factors of clinical syndrome dynamics in response to HT. In patients with mild BA and chronic
nonobstructive bronchitis (CNB) the gradual improvement of clinical presentation is generally
observed. The factor “Dyscrinia and dyspnea intensification” is extremely incident to patients
with serious case of BA. The factors “Dyscrinia intensification” and “Dyscrinia and dyspnea
intensification” are mostly specific for chronic obstructive bronchitis (COB). “Dyscrinia
intensification” type is more frequently found in patients with bronchiectases (BE). Nature of
response to treatment depends on the initial level of bronchial patency. In patients with more
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massive obstruction disorders HT process may be accompanied by reaction “Dyscrinia  and
dyspnea intensification” It can be fully explained based upon haloaerosol mechanism.

HT may be applied as a main or adjunct to the drug therapy. When the clinical pattern and
functional parameters are changed the recommendations to change doses of the baseline
pathogenetic and symptomatic therapy (correct the administration of cromoglycates and
nedocromils, corticosteroids, methylxanthines, - agonists and others) are provided.

HT prescription for patients with chronic bronchopulmonary pathology within a decline
period and remission contributes to achievement of maximum clinical effect with the optimum
doses of drug therapy. Within a phase of incomplete remission HT primary purposes are proved
to be the symptoms relief, which is insufficiently corrected with the baseline therapy, drug load
reduction or drug cancellation. HT courses contribute to remission prolongation; its timely
prescription prevents development of recurrent exacerbation in chronic patients. HT accelerates
the process of full recovery at acute pathology especially in chronic cases. Within rehabilitation
period, when drug application is frequently inexpedient and in some cases unnecessary, the
application of this method is of current interest.

Indications for HT prescription proved to be practically all the most common respiratory
diseases. As a rehabilitation method HT is prescribed to the patients with acute bronchitis
(AB) and prolonged pneumonia, chronic nonobstructive (CNB) and obstructive bronchitis
(COB), bronchial asthma (BA) of different severity and various clinical-pathogenetic treatment
types including hormone-dependent forms, multiple bronchiectasis (MB), cystic fibrosis (CF).

Halocomplexes (halochambers and halorooms) may be organized in outpatient hospitals,
physiotherapeutic, therapeutic, pulmonologic, rehabilitation departments of in-patient hospitals
and sanatoria, medical units and sanatoria-preventoria of industrial plants, resorts and
preschool institutions. Under conditions of outpatient clinics and hospitals the day patient
facility is the most acceptable structural unit to undertake HT. Advantages of HT method with a
controlled microclimate allows to recommend it for rehabilitation and recovery treatment of
patients in sanatorium-resort institutions, SPA and rehabilitation centers.

Efficiency of halotherapy within rehabilitation treatment in patients with
bronchopulmonary diseases

Adding of this method to the complex of recovery treatment and rehabilitation of patients
with chronic bronchopulmonary pathology in recovery and stabilization phase allows to
achieve the maximum clinical effect in 82 - 96% patients with optimum doses of drug therapy,
contributes to improvement of the quality of life. Results of the controlled research showed that
HT prescription enabled to achieve good results of treatment in a proved number of patients
that demonstrate complete cessation of respiratory symptoms and respiratory function
normalization or in patients with more severe cases — stabilization of clinical and functional
parameters and bringing them to the individually optimum values (Fig. 1).

Data analysis of the long-term follow-up showed that upon taking the complex therapy
with HT application in BA patients, remission is prolonged. At that, the stable remission within
6 months was observed in HT group in 62% and in control group — in 43% patients. In 83 %
patients with mild BA remission persisted within a year and longer. In control group such a
result was observed only in 67 % patients. In patients with moderate BA the average remission
duration before treatment totaled 4.9 0.8 months and upon taking HT course it totaled 6.4
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0.7 months (p < 0.05). Differences were reliable according to the symptom score as compared
to the control group (p<0.01). Upon taking HT the number of urgent hospitalizations in BA
patients decreased in 1.7 times. State stability in BA patients allowed reducing the range of
baseline drug therapy in 3-5 months upon terminating HT course in the main group. More than
a half (56%) of patients with moderate BA could reduce the maintenance dose of inhalation
corticosteroids. Curative effects of HT in BA patients are realized completely against the
adequate drug therapy. Application of dry superfine sodium chloride aerosol potentiates the
drug action. It allows suggesting improvement of quality administration in BA patients when
applying the complex therapy with HT.

The long-term follow-up of patients with CB and MB showed that upon taking HT
remission in this category of patients was prolonged as well. If the average remission duration
within a period preceding HT application in this category totaled 5.0 1.0 months then
remission duration within a period following HT totaled 8.2 1.1 months (p<0.05). In CNB
patients the average remission duration before treatment totaled.
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Fig. 1. Efficiency of halotherapy in patients with chronic obstruction lung diseases.

Note: MBA — mild bronchial asthma, MBA — moderate bronchial asthma, SBA - evere
bronchial asthma, COB — chronic obstructive bronchitis, CNB — chronic nonobstructive
bronchitis, MB — multiple bronchiectasis.

5.7 1.1 months and upon taking I'ADT course it totaled 9.2 1.2 months (p < 0.05); in
COB patients it totaled 5.5 1.0 and 8.6 0.9 (p < 0.05) accordingly; in MB patients it totaled
3.8 093 and 6.7 1.1 (p<0.05) accordingly.

Thus, when analyzing the long-term follow-up upon treatment it was revealed that HT
application in complex treatment in COPD patients allowed prolonging the disease remission
and reducing the range of baseline therapy, improving the systemic condition and emotional
status of patients. Good result of HT was achieved in 85% patients with prolonged and
recurrent forms of AB and residual pneumonia, which demonstrates symptomatolytic condition
and normalization of functional parameters. The most part of patients (53%) with the
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diagnosed infectious agents upon taking HT as monotherapy demonstrated reduction of
antibody level to pneumococcus and hemophilic bacillus that is evidence of pathogen
elimination. In addition to the mild anti-inflammatory action this method takes stimulatory
effect on local and general nocifensors suffered within exacerbation period, contributes to
recovery of respiratory biocenosis.

HT was prescribed as an adjunct for the group of CF patients, which was compared with
the control group taken only baseline therapy. Application of both HT and HIT resulted in
elimination of clinical course monotonicity, contributed to cough reduction, easier sputum
discharge and its better consistency, pyogenesis reduction, upward trend of bronchial patency
function that is evidence of improvement of bronchial drainage and influence on respiratory
infectious and inflammatory process. Regimen and duration of HT and HIT application was
developed both in hospital environment and domiciliary, tolerance was positively confirmed. In
order to prognosticate response to HIT the functions (spirography results and bronchial
hyperreactivity level) were used. Form of disease, particularities of microorganisms in sputum
had not any influence on efficiency.

In pediatrics HT is mostly applied for treatment and rehabilitation of BA children within
postattack and interattack period (efficiency - 75-85%), high efficiency was achieved when
treating children with recurrent bronchitis especially in obstruction cases. Prospects of HT
therapeutic action allow reducing the antibacterial agent prescription to a considerable extent
that contributes to prevention of dysbacterioses and hypersensitive reactions in children.
Preventive courses for infirm children reduce risk of recurrent diseases and contribute to
recovery acceleration.

Halotherapy as a method of primary and secondary prevention of respiratory diseases

It is extremely expedient to apply HT for primary and secondary prevention of RD.
Application of this method in rehabilitation complex in sanatoria-preventoria in COPD patients
and persons exposed to risks (working under unfavorable conditions) enables to reduce the
morbidity rate in RD group and dependent labor losses in 1.5-2 times, prevent basic
exacerbation. Application of HT is effective in 82% patients with hay fever.

Application of preventive procedures for smokers and individuals exposed to exogenous
risks enables restoring of mucociliary transport, eliminating initial obstruction, restoring
pulmonary host defense.

It offers the challenge to apply HT especially with haloinhalator Haloneb (more simple
and easy method) as primary preventive measure for people working under unfavorable
production conditions.

Upon applying haloinhalations within a three-month period twice a week on preventive
basis the morbidity rate of common colds both in patients with chronic nonspecific pulmonary
diseases (CNPD) and in conditionally healthy but exposed to COPD development persons was
reduced. In the group taken HIT, it was recorded that common cold cases were almost 4 times
less and “symptom” days were 5.6 times less as compared with the control group. These data
confirmed that both HT and HIT are effective as primary and secondary preventive measures of
RD.

Results of halotherapy application at diseases associated with chronic nonspecific
pulmonary diseases
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When considering the close interrelation between upper and lower airways and significant
influence of ENT-pathology in development and advance of CNPD we focused on research of
HT application particularities with available concomitant pathology. Antiedematous,
antibacterial and immunostimulative action of haloaerosol has a beneficial influence on upper
respiratory mucosa with a number of pathologic conditions (allergic and vasomotor rhinitis,
chronic rhinosinusopathy, adenoiditis, chronic pharyngitis and others). When applying HT as a
method for nasal pathology medical treatment it allows to achieve positive results in 72% -
87% cases. Positive dynamics at chronic allergic and vasomotor rhinitis and rhinosinusopathy
under the dry fine sodium chloride aerosol demonstrated rhinedema and perirhinal edema
reduction, nasal resistance reduction measured with the whole-body plethysmography method
in 2.1 times. Dry sodium chloride aerosol takes beneficial effect on pituitary membrane and
paranasal sinuses in more than 60% patients with chronic sinusitis. In 90% patients with acute
sinusites 2-3 procedures of HT prescribed upon primary puncturing have sanation action. At
chronic pharyngitis the treatment positive effect manifested in improvement of mucosa state,
disappearance of discomfort events in throat can be achieved approximately in a half of cases.
In patients with chronic tonsillitis HT is effective in combination with sanation procedures
[16].

Application of HT is successful for rehabilitation of patients with skin diseases
(neurodermatitis disseminata, allergic dermatitis, eczema, psoriasis, streptoderma and others),
especially in cases if associated with bronchopulmonary pathology. Positive results of HT were
obtained in patients with atopic dermatitis. Treatment effect was more apparent in patients with
exudative form of the disease within the remitting phase of acute inflammatory exudative
implications or state stabilization. Good results of HT were achieved at pyococcus
neurodermatitis complications as well as in cases of pyoderma manifestations as spontaneous
pathology. Procedures in halochambers take a health-improvement cosmetic effect on skin
integument especially at liability to inflammatory pathology.

Application of halotherapy in elderly age and in patients with concomitant cardiac
pathology

The long-term application of HT demonstrated safety of this method with regard to
development of side effects on cardiovascular system allowed applying such method in patients
with COPD and concomitant cardiac pathology including the elder age groups. Application of
HT in patients with BA and COB elder 60 years with concomitant cardiac pathology (coronary
heart diseases- CHD), discirculatory encephalopathy allowed to achieve the positive clinical
effect without any negative reactions [11, 12, 19]. It is expedient to apply the rehabilitation
complexes including in addition to HT, exercise therapy, massage, balneotherapy, local
procedures of magnetotherapy, ultrasound therapy, aeroionotherapy in such cohort of patients.

During the last years HT has been increasingly applied in sanatorium-and-spa treatment.
Patients of different groups and generally with concomitant pathology are directed in such
sanatoria. Scientific observations and clinical experience with regard to application of a
controlled microclimate enabling to select the adequate mode of curative concentration of dry
salt aerosol totally demonstrated the beneficial effect of HT on cardiovascular system state.

HT has been commenced to apply within a rehabilitation program of patients with cardiac
pathology including the patients undergone the coronary artery bypass graft surgeries [2].
These observations revealed that addition of HT to the rehabilitation complex resulted in
moderate reduction and stabilization of arterial blood pressure both directly upon procedure (on
average by 15-20 mmhg) and upon treatment course. Clinical dynamics was especially
apparent in patients with concomitant cardiorespiratory pathology at that it was observed in
haemodynamic indices and respiratory system state (dyspnea reduction, fall and decrease of
expiratory dyspnea episodes intensity, expectoration improvement) as well. In these patients
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the reduction of bronchodilatory therapy range considerably influenced the rhythm disturbance
episode rate.

Thus, these researches revealed safety and efficiency of HT application in patients with
cardiac pathology.

Application of halotherapy in rehabilitation treatment complex

HT can be successfully combined with other physiotherapeutic and drug-free methods.
Efficiency of HT considerably increases if combined with drainage exercises, breast vacuum
massage, exercise therapy [9, 10]. HT gives a good account in combination with
magnetotherapy, laser therapy, ultrasound therapy, low- frequency electromagnetic field
therapy [3, 5, 19]. It is very efficient to combine HT with normobaric hypoxitherapy [4, 8].

Multiway action of different drug-free and physiotherapeutic methods forms prerequisites
for the holistic approach to prevention and rehabilitation treatment in patients with respiratory
diseases. In the context of predominant action of physical factors and clinical particularities of
bronchopulmonary diseases the complex rehabilitation programs including HT combined with
other physical methods such as apparatus aromaphytotherapy, dosaged aeroionotherapy,
different types of massage, exercise therapy, resistive breathing exercises, respiratory
vibrotherapy and etc. have been developed

Treatment course is rated for 2-3 weeks with daily procedures of 1 to 2 hours, which are
sequentially conducted (Fig. 2). Methods aimed to obstruction component reduction,
optimization of respiration pattern, respiratory muscles exercises (different types of resistive
exercises: PEP-mask, RID, transcutaneous diaphragmatic electrostimulation and others)
precede the inhalation methods in view of their potentiating action. In accordance with
indications it is expedient to combine physical inhalation factors with medical nebulizer
therapy.

Thus, a large scope of research and accumulated experience of practical application are
evidence of efficiency and top range for curative-rehabilitation and preventive application of
HT in routine of various medical and preventive treatment facilities.

Bronchial patency Bronchial drainage
maintenance stimulation
Nebulizer bronchospasmolytic

therapy 1
Resistive ' exercises, Halotherapy Drainage exercises, vacuum
transcutaneous Haloinhalation therapy massage, flutter and etc.
electrostimulation  and >
ete. i
AN
Nebulizer therapy with
corticosteroids, cromons

i RDGS&E&:(] aerolonotherapy |

Apparatus &
aromaphytothérapy

Fig 2. Sequence of procedures of aerosol therapy complex.
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4, Double-blind placebo-controlled randomized clinical trial on the
efficacy of Aerosal in the treatment of sub-obstructive
adenotonsillar hypertrophy and related diseases

1 . Section of Otolaryngology, Department of Basic Medical Science, Neuroscience and
Sensory Organs, University of Bari, Italy

2. Paediatrics ASL BA, Bari, Italy

3. Centro Studi GISED, Fondazione per la Ricerca Ospedale Maggiore, Bergamo, Italy

4. Unita" di Dermatologia, Ospedali Riuniti di Bergamo, Bergamo, Italy

ABSTRACT

Background: Adenotonsillar hypertrophy (ATH) is a frequent cause of upper airways
obstructive syndromes associated to middle ear and paranasal sinuses disorders, swallowing
and voice disorders, sleep quality disorders, and occasionally facial dysmorphisms. ATH
treatment is essentially based on a number of medical-surgical aids including nasal irrigation
with topical antibiotics and corticosteroids and/or treatment with systemic corticosteroids,
immunoregulators, thermal treatments, adenotonsil-lectomy, etc.

Objectives: The aim of the present study is to assess the efficacy of Aerosall halotherapy
in the treatment of sub-obstructive adenotonsillar disease and correlated conditions compared
to placebo treatment. Methods: A total of 45 patients with sub-obstructive adenotonsillar
hypertrophy were randomized to receive either Aerosall halotherapy or placebo for 10
treatment sessions. The main outcome was a reduction greater than or equal to 25% from the
baseline of the degree of adenoid and/or tonsillar hypertrophy.

Results: In the intention-to-treat analysis, a reduction of the degree of adenoid and/or
tonsillar hypertrophy 25% from baseline after 10 therapy sessions was found in 44.4% of the
patients in the halotherapy arm and in 22.2% of the patients in the placebo arm (P = 0.204).
Among the secondary outcomes, the reduction of hearing loss after 10 treatment sessions in the
halotherapy arm was higher than the placebo arm (P = 0.018) as well as the time-dependent
analysis showed significantly improved peak pressure in the Aerosall group (P = 0.038). No
side effects were reported during the trial. In addition, the therapy was well accepted by the
young patients who considered it as a time for play rather than a therapy.

Conclusions: Aerosa halotherapy can be considered a viable adjunct, albeit not a
replacement, to conventional medical treatment of sub-obstructive adenotonsillar syndrome
and related conditions. Further research is however needed to improve ATH treatment.

1. Introduction

Symptomatic adenotonsillar hyperthrophy (ATH) is a frequent cause of obstructive
syndromes ascribable to mechanic obstruction in the oropharynx and resulting upper
aerodigestive tract encum-brance. The syndrome, which usually affects children aged 3-10
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years, is characterized by middle ear, nasal passages, paranasal sinus symptoms, voice and
swallowing disorders, poor sleep quality, and occasionally facial dysmorphisms and dental
malocclusion.

ATH has a typical onset after the third year of life with symptoms progressively
worsening with a peak age incidence between 4 and 8 years.

The management of this condition has changed dramatically over the last few years thanks
to technological advances in diagnostic criteria specificity that once used to rely almost
exclusively on rather empirical and vague clinical parameters . As a result, it has been possible
to define a more accurate nosologic picture of ATH which has allowed for a more targeted
therapeutic strategy essentially based on the use of several therapeutic aids (topical antibiotics
and corticosteroids to clear nasal passages and/or systemic corticosteroids, etc.) . In this
connection, in the past few years several investigators have studied the beneficial effects of salt
(halotherapy from the Greek word for salt, halos) on a number of respiratory system conditions
(rhinosinusitis, allergic rhinitis, otitis, bronchitis, and asthma) as well as on some
dermatological pathologies (atopic dermatitis and psoriasis) . Halotherapy is based on a non
pharmacological approach as it relies on the release of micronized medical sodium chloride
into an indoor climate-controlled environment. The release is meant to recreate the conditions
occurring in nature in salt mines and caves. Occasion-ally a small amount of micronized iodine
is added to mimic the experience of being on a real naturally occurring seashore. Salt therapy
has been practised in old salt mines of Central and Eastern Europe for centuries where it is still
common being considered a full-fledged medical treatment.

The aim of the present study was to assess the efficacy of Aerosall in the treatment of
sub-obstructive adenotonsillar hypertrophy and correlated disease versus placebo treatment.

2. Materials and methods

2.1. Patients

Patients were recruited from the Department of Otolaryngology (ENT) of Bari University
General Hospital after approval had been obtained by the institutional ethics committee.
Inclusion criteria were as follows: age range: 4-12 years; genders: both; pathology:
sub-obstructive adenoid hypertrophy lasting from at least six months and associated with
sleep-disordered breathing (respira-tory pauses or sleep apnea) and/or recurrent serous otitis
media; suspension for over 3 months from the start of the study of any immunosuppressive
treatments (cyclosporin and systemic ster-oids). Exclusion criteria: patients with acute
bronchopulmonary disease, tuberculosis, severe hypertension, hyperthyroidism, cancer
(chemotherapy), intoxication, heart failure, bronchial asthma or iodine allergy. Patients were
still allowed to use topical therapy with nasal washings and topical steroids.

2.2. Technical specifications of salt room ‘“Aerosall”

2.2.1. Salt room

Both walls and ceiling of the multilayer sea wood salt room (2.30 mt. 2.90 mt. 2.20 mt.)
are completely covered with ESCO (European Salt Company) type certified-origin iodized
rock salt. The floor, which is also made of multilayer sea wood, is covered with about 500 kg
of RESIMAX type certified-origin rock salt (Figs. 1 and 2).

The room environment is not contaminated with pathogenic microorganisms (as certified
by SAS 901 measurements). Patients can settle into comfortable chairs inside the room where
the dry salt aerosol is blown through a PVC pipe (described below). A centrifugal extractor fan
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(air flow rate 90 m3/h), placed on the side opposite to the PVC pipe ensures a number of
complete changes of air in full compliance with requirements in terms of CO2 ppm values, i.e.
<750 ppm. Also temperature and humidity are kept at constant values ranging between 20 8C
and 24 8C and 44% and 60%, respectively (TESTO 435-41 Digital Multimeter measurements).

Fig.1. ““Salt Clinic”’. 3D design: reception/welcome area (a); waiting room with children’s recreation area (b);
““Aerosall” halotherapy room (c). ENT Care Unit (d). Cabinet containing the Dry Salt Aerosol Generator —
University General Hospital — Bari (Italy).

2.2.2. Dry salt aerosol generator

The dry salt aerosol generator is encased in a cabinet placed outside of, albeit contiguous
to, the salt room (Fig. 1d). A standard amount of NaCl (salt sachet) is fed into the dry salt
aerosol generator to be blown into the salt room in the form of aerosol through a PVC
(polyvinyl chloride) connector. The size of NaCl, micronized particles ranges from 0.23 to 20
mm (data collected by portable laser aerosol spectrometer Model 1.109 with GRIMMI1
technology). Particle density ranges from 20 to 35 mg/m3 and is kept constant over time thanks
to an electronic system.

2.2.3. Salt sachet: salt features

The salt sachet contains 30 g of NaCl, 20 g of micronized RG (Reagent Grade) salt
(according to Ph Eur Current Edition), and 10 g of non micronized ESCO iodized feed salt to
prevent aggregation and keep an appropriate level of iodine exposure.

2.3. Clinical and instrumental evaluation

After collection of medical history, all the patients underwent clinical and instrumental
exams as follows: ENT visit with inspection of the oropharyngeal tract and tonsillar
hypertrophy staging (08—48) , flexible fiberscope nasal endoscopy (ENT 2000flexible © 3.4
mm fibroscope — Vision Sciences1l, USA) to assess the degree of adenoidal hypertrophy . Pure
tone audiometry was performed in a sound-proofed cabin using pure tones (250 ms duration,
25 ms rise/fall time, 50% duty cycle) at octave frequencies from 125 Hz to 8000 Hz with a
maximum intensity of 120 dB SPL with an Amplaid 309 clinical audiometer (Amplaid, Milan,
Italy). Tympanometric measurements were performed using a 220 Hz probe tone with an
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Amplaid 770 clinical tympanometer (Amplaid, Milan, Italy). Air conduction pure tone average
was obtained by the mean of thresholds at 0.5, 1, 2 and 4 kHz. Tympanograms were classified
according to Jerger in types A, B and C . Nasal cytology was performed by anterior rhinoscopy,
using a nasal speculum and good lighting. Scrapings of the nasal mucosa were collected from
the middle portion of the inferior turbinate, using a Rhino-Probel . Samples were placed on a
glass slide, fixed by air drying and then stained with the May-Grunwald Giemsa (MGGQ)
method (Carlo Erbal, Milan, Italy) . Cell counts, bacterial and fungal analysis were carried out
by a semi-quantitative grading, as proposed by Meltzer and Jalowayski . The semiquantitative
evaluation of the biofilms was performed by counting the number of infectious spots (ISs) in
50 microscopic fields, always at a 1000 magnification (oil immersion). Sleep evaluation was
carried out overnight by means of wrist-worn pulse oximeters Wrist 0x2TM Model 3150. The
parameters studied were: basal SpO2%; event data index (adjusted index, 1 h—1) and time (%)
with SpO2 value below 95%. It was decided to use pulse oximetry instead of “‘gold standard”
polysomnography to study patients’ sleep patterns as the former makes overnight studies
easier for patients at home (the protocol envisaged three such studies in three months, two of
them with only a 15-day interval). In addition, important guidelines do indicate pulse
oximetry as a method with a high positive predictive value of OSASs (97%)

i -Jr T

Fig. 2. ““Aerosal”’1 Haloterapy Salt Room where children are always highly compliant as they consider
treatment sessions as opportunities for play and recreation. ENT Care Unit—University General Hospital —
Bari (Italy)

2.4. Study design

After having given their written informed consent all the eligible patients were
randomized on a 3:2 basis to receive either Aerosall or placebo. Central stratified blocked
randomization using telephone was adopted with patients, investigators and outcomes assessor
being all blinded to randomization rules. Aerosall treatment consisted of 10 daily sessions (5
sessions for week) of micronized iodized salt (sodium chloride) — with the addition of iodine —
inhalation in a chamber reproducing the microclimate of a natural salt cave. Each daily session
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lasted 30 min. Treatment with placebo comparator was performed in the same way as
halotherapy but with no salt release in the room. All patients underwent a complete clinical
evaluation at baseline, at the end of therapy period (10 sessions) and 3 months after the end of
treatment (follow-up).

2.5. Outcome measures

The primary outcome measure, evaluated both after 10 sessions of therapy and at the
3-month follow-up, was an adenoid and/or tonsillar hypertrophy reduction 25% from baseline
as assessed by the physician on a standardized four-point rating scale. Secondary outcome
measures included instrumental assessments: any reductions in terms of adenoid and/or
tonsillar hypertrophy degree; any reductions of hearing loss 10 dB of the 4-frequency (0.5, 1, 2
and 4 kHz) pure tone average, as well as any other significant gain; any improvements in of
tympanometric values, i.e. transition from type B curve to type C/A curve or from type C curve
to type A curve for both sides; any change in tympanogram peak pressure (daPa); any changes
in pulse-oximetric values (increase in SpO2% mean levels, reduction of the event data index
(adjusted index, 1 h-1), reduction of sleep time percentage with SpO2 levels <95%; any
reductions of the main inflammatory immune cells (neutrophils, eosinophils, and mast cells) as
assessed by nasal cytology. The number of side effects reported either during treatment period
or after the end of treatment, if suspected to be related with this latter, was also included in
secondary outcome measures.

2.6. Statistical analysis

Data were presented as medians with ranges and/or inter-quartile ranges (IQRs), or
numbers with percentages. Baseline variables and changes in outcomes were compared
between groups by using the Mann—Whitney U test for continuous data and Fisher’s exact test
for categorical ones. Overall time-dependent variations in primary and secondary outcomes
were evaluated by Friedman’s test for repeated measures with Page’s test for trend in time
variations. An intention-to-treat approach was adopted in primary analyses. This approach
considered patients withdrawn prematurely from the study as treatment failures in the two
study arms. Intention-to-treat analysis was then complemented by per-protocol analyses which
considered only those patients who had completed the study period. In the study design phase it
had been calculated that a total of 64 patients would be needed for the study to have a 40%
success rate in terms of primary outcome in the halotherapy group as against 10% in the
placebo group (a = 0.05, b = 0.20). Statistical analysis was carried out by using MATLAB
software (MathWorks, Natick, MA, USA). Two-sided P-values <0.05 were considered to
indicate statistical significance in all tests.

3. Results

Between February 2012 and March 2012, 49 patients were screened, 45 of whom (24 boys
and 21 girls, average age 6 years) underwent randomization. The reason for exclusion was age
outside the study inclusion criteria age range (n = 4). Recruitment halted prematurely due to
technical and legal issues related to the certification of the device. The baseline characteristics
of randomized patients in the two arms of the study are given in Table 1. One patient,
randomized to the placebo group, withdrew after the first week of treatment for an episode of
acute tonsillitis requiring antibiotic treatment, and one patient, randomized to the Aerosall arm,
withdrew during the follow-up period for exacer-bation of upper airways symptoms. Both arms
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were matched in baseline characteristics (data not shown).

Table 1 Baseline characteristics of randomized patients

Aerosal (N=27) Placebo (N=18)
N (%) Median (IQR) Range N (%) Median (IQR) Range

Gender {male/female) 14 (51.9) 10 (55.6)
Age 6 (4) 4-12 45 (2) 4-10
Weight (kg) 25 (13.5) 15-56 20(5.5) 14-41
Height (cm) 120 (24.2) 97-160 110(10) 95-131
BMI (kg/m?) 17.4 (2.3) 14.3-35.5 16.9 (3.5) 11.6-23.9
ATH age at onset (years) 3 (25) 0-7 2(1) 1-6
ATH duration (years) 3(52) 1-9 2(1) 1-5
ATH familiarity 13 (48.2) 6(33.3)
Previous topical treatments 19 (70.4) 13 (72.2)
Previous systemic treatments 21(77.8) 10 (55.6)
Previous ENT pathologies 22 (81.5) 14 (77.8)
Current topical treatments 5(18.5) 4(222)
Adenoid hypertrophy degree 3 (0) 3-4 3(0) 2-4
Tonsillar hypertrophy degree 3 (0.8) 1-4 3(1) 1-4
Nasal cytology

Neutrophils (any) 17 (63.0) 11 (61.1)

Eosinophils (any) 9(33.3) 2(11.1)

Mast cells (any) 3(11.1) 1 (5.6)
Audiometry (dB)* 17.5 (19.4) 10-40 15 (25) 10-45
Tympanometry (right)

Type A curve 10(37.0) 4(222)

Type B curve 12 (44.4) 7 (38.9)

Type C curve 5(18.5) 7 (38.9)
Tympanometry (left)

Type A curve 6(22.2) 5 (27.8)

Type B curve 18 (66.7) 8 (44.4)

Type C curve 3(11.1) 5(27.8)
Tympanometric peak, right (daPa) =168 (126) 0-302 =214 (123.8) 0-296
Tympanometric peak, left (daPa) =2235 (124) 0-304 =240(133.5) 28-300
Pulse-oximetry indexes

Mean Sp02% levels 96 (16) 91.4-97.6 96.1 (2.2) 89.3-97.5

Apnea events (1 b 1.2(4.1) 0-245 1(14) 0-9

Sleep time % with Sp02 <95% 11.4 (25.7) 0.1-95.9 8.5 (41.5) 0-87.6

ATH, adenotonsillar hypertrophy: ENT, otolaryngology; IQR, interquartile range; range= Min — Max. There were no significant differences in baseline characteristics between
the two arms of the study.
* Average audiometry (left{right) evaluated at the frequencies of the tone range (0.5, 1, 2, 4kHz).

3.1. Effectiveness

Fig.3 shows the distribution of variations of measurements from baseline in both arms
after 10 treatment sessions in terms of (i)reduction of the degree of adenoid and/or tonsillar
hypertrophy;(ii)reduction of hearing loss and (iii)tympanometry improvement. All outcome
measures and their departure from baseline at the end of treatment sessions and at the 3-month
follow up are reported in Table 2. Assuming intention-to-treat analysis as a reference, a
reduction of the degree of adenoid and/or tonsillar hypertrophy 25% from baseline after 10
therapy sessions was found in 44.4% of the patients in the halotherapy arm and in 22.2% of the
patients in the placebo arm (P = 0.204). These results increased to 59.3% and 38.9%,
respectively at the 3-month follow up (P = 0.231). Other substantial changes in adenoid or
tonsillar hypertrophy were not found to have a statistical significance at any other point in time.
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Fig. 3. Distribution of study arms after 10 treatment sessions from baseline according to reduction of adenoid

and/or tonsillar hypertrophy degree, hearing loss reduction and tympanometry improvement.

Table 2
IIntention-to-treat analysis of primary and secondary outcomes at T1 (10 sessions of therapy) and T2 (3

months from the end of treatment) compared to baseline.

Aerosal (N=27) Placebo (N=18) P-value®
N (%) Median (IQR) N(%) Median (IQR)
Ty
Reduction of adenoid hypertrophy degree (%) 0 (25) 0(0) 0.734
Reduction >25% 8 (296) 3(16.7) 0.482
Reduction of tonsillar hypertrophy degree (%) 0(31.2) 0(0) 0.197
Reduction >25% 9(333) 3(16.7) 0.308
Reduction of adenoid andjor tonsillar
hypertrophy degree =25% 12 (444) 4(22.2) 0.204
Hearing loss reduction” (dB) 5(13.8) 0(10) 0.018
Reduction >10dB 10(370) 2(11.1) 0.086
Tympanometry improvement® 8(296) 1(5.6) 0.064
Tympanometric peak pressure change (daPa) =21.5(79.5) =1(74) 0.141
Nasal cytology reduction? >50% 10 (37.0) 4(22.2) 0.343
Increase of mean SpO2% levels =0.1(1.9) 0.1(2.8) 0.880
Reduction of apnea events (1h™") =0.5(4.9) 0(1.4) 0.372
Reduction of sleep time % with Sp02 <95% 3.6(14.6) -25(574) 0.424
Tz
Reduction of adenoid hypertrophy degree (%) 0(18.8) 0 (25) 0.967
Reduction >25% 7 (259) 6(33.3) 0.739
Reduction of tonsillar hypertrophy degree (%) 0(31.2) 0(0) 0.070
Reduction >25% 11 (40.7) 3(16.7) 0111
Reduction of adenoid andfor tonsillar hypertrophy degree >25% 16 (593) 7(38.9) 0.231
Hearing loss reduction® (dB) 2.5(14.4) 0(10) 0.107
Reduction =10dB 10 (37.0) 4(22.2) 0.343
Tympanometry improvement® 9(333) 3(16.7) 0.308
Tympanometric peak pressure change (daPa) =605 (104.4) =44 (78.5) 0.509
Nasal cytology reduction” >50% 10(37.0) 6(33.3) 1
Increase of mean Sp02% levels 0.2(2.2) 0.2 (2) 0.772
Reduction of apnea events (1 b1 0.2(2.8) —-0.9(2.1) 0.102
Reduction of sleep time % with Sp02 <95% 0.4 (28.5) 0.3 (222) 0.917

IQR, interquartile range.
* Mann-Whitney U-test for continuous variables, Fisher's exact test for categorical variables.
" Reduction of average audiometry (left/right) evaluated at the frequendes of the tone range (0.5, 1, 2, 4kHz).
¢ Improvement was defined as defined as the passage from type B curve to type C[A curve or from type C curve to type A curve for both ears sides.
4 Any reduction of principal inflammatory immune cells (neutrophils, eosinophils, and mast cells).
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Among secondary outcomes hearing loss reduction was found to be significant (P = 0.018)
after 10 treatment sessions in the halotherapy arm compared to the placebo arm, even though
the difference between the two arms was not statistically significant at follow up (P = 0.107).
The overall time-dependent analysis of variations showed a significant difference between the
two arms for hearing loss reduction with a significant decreasing trend (P = 0.010) in the
treatment arm, while no significant trend was observed in the placebo arm (P = 0.165).

The analysis of the tympanograms showed that after 10 treatments tympanogram type
improved in 29.6% of the patients in the Aerosall arm compared to 5.6% of patients in the
placebo arm (P = 0.064). No difference was however observed between the two arms at the
3-month follow up. Also in this case the time-dependent analysis showed significantly
improved tympanogram in the Aerosall group compared to the placebo group on both sides (P
= 0.002). A significant trend was observed for both sides in the treatment arm (P = 0.005 for
the right side and P < 0.001 for the left side), while in the placebo arm a significant
improvement was observed only on the left side (P = 0.015). The analysis of the peak
compliance showed that even if at T1 and T2 there were no significant differences between the
two groups in terms of peak changes, the time-dependent analysis showed significantly
improved peak pressure in the Aerosall group compared to the placebo group on both sides (P
=0.038).

The other secondary outcomes did not exhibit major differences between the two arms.

In more detail, as far as nasal cytology is concerned, 37.0% of patients in the Aerosall
arm and 22.2% of patients in the placebo group exhibited a reduction 150% of the principal
inflammatory immune cells after 10 treatment sessions (P = 0.343). These proportions were
found to be 37.0% and 33.3%, respectively at follow up evaluation (P = 1).

Regarding pulse oximetry values, baseline SpO2 did not show any statistically significant
variation after 10 sessions (P = 0.880), as was the case for the other two parameters under study,
i.e.reduction of the event data index (P = 0.372), and reduction of sleep time with SpO2 <95%
(P =0.424). Pulse oximetry values remained mostly unchanged at follow up.

The results of the per-protocol analysis did confirm the main findings and were generally
overlapping intention-to-treat out-comes (data not shown).

4. Discussion

The growing prevalence of conditions (both allergic and infectious) affecting the upper
airways has stimulated a whole series of studies on topical treatments in a view to reducing the
side effects of systemic treatments and improving clinical response in terms of improvement of
nasal symptoms .

The latest guidelines issued by EPOS 2012 on obstructive and infectious nasal sinus
disease include among therapeutic aids (antibiotics, topical steroids, and topical decongestants)
also nasal saline irrigation, thus emphasizing the crucial role of this treatment in reducing nasal
congestion and mucopurulent discharge by a washing process that restores mucociliary
clearance and prevents both locoregional (otitis, rhinosinusitis) and distant inflammation
(rhinobronchial syndrome, bronchitis, pneumonia, asthma, etc.).

In addition, in the last few years some literature studies have reported a new
therapeutic-preventive role for sodium chloride in what has come to be called ‘‘halotherapy”
and in the applications of this latter in the different branches of medicine, in particular
respiratory and dermatological disease. As a matter of fact, for hundreds of years salt has been
recognized as an agent to treat respiratory and skin conditions. The history of using salt caves
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for healing (speleotherapy from Greek speleos = cave and therapy) different ailments by
assimilating dust-like salt particles goes back to ancient times. These caves used for therapeutic
purposes are still in use in many Central and Eastern European countries including Austria
(Solzbad-Salzetnan), Romania (Sieged), Poland (Wieliczka, one of the UNESCO World
Heritage Sites), Azerbaijan (Nakhiche-van), Kirgizia (Chon-Tous), Russia (Berezniki-Pern),
and Ukraine (Solotvino-Carpathians e Artiomovsk-Donietsk).

The possibility of recreating the microclimate (Table 3) of these caves in a room has given
a new impulse to studies and research efforts on the potential therapeutic effects of this
treatment.

Table 3 Salt room microclimate features.

Size of iodized NaCl particles released 0.23-20 pm
Particles density 35-50 p,g.fnﬁ
Air exchange 90 m*/h

CO; ppm <750
Temperature 20-24°C
Humidity 44-60%

As far as the present study is concerned, the first finding has been the absence of adverse
effects. None of the children enrolled in the study exhibited episodes of respiratory distress
(dyspnea, bronchial hyperactivity, asthma), skin itch or eyes disorders, both during treatment
and in the hours immediately after treatment. In addition, a high compliance to treatment has
been observed as children did not consider their HT sessions as a therapy, but rather as a time
for play or recreation as they spent their 30-min sessions playing, watching TV (cartoons,
wildlife shows, etc.) (Fig. 2). Only two children withdrew from the study; one of them (in the
placebo arm) withdrew during the first week of halotherapy for an episode of acute tonsillitis
with high fever, the other dropped out in the follow-up period for increased adenotonsillar
hypertrophy associ-ated with sleep respiratory disorders with an indication for
adenotonsillectomy. Being specific to the natural course of the conditions in question, these
episodes have not been considered as adverse events connected to the halotherapeutic
treatment.

However the most interesting aspects emerging from the present study have been those
related to the assessment of the real impact of halotherapy on both the lymphatic component
(adenotonsillar component) and co-morbidities, namely ear conditions and sleep disorders.
Actually, the numerous studies conducted so far on halotherapy have mainly been focused on
lower airways conditions (cystc fibrosis, bronchitis, and asthma ).

Our study has highlighted a 25% reduction of the adenoton-sillar tissue in 44.4% of the
patients treated versus 22.2% of the placebo controls. In our view, far from being statistically
significant (P = 0.204), this finding has a clinical value that deserves further study. This pattern
has also been confirmed by the pulse-oximetric data that, far from being statistically significant,
have shown a decreased event data index (adjusted index) as well as a reduction of the sleep
time percentage with SpO2 <95%. Based on our results it is possible to calculate that
approximately 140 patients (70 in each arm) would be needed to show a significant reduction
of the adenotonsillar tissue as expressed in the primary outcome. It is therefore unlikely that the
loss of power due to the reduced number of patients enrolled in the study (45) compared to the
planned number (64) had a significant impact on our findings. The reduction of some clinical
and endoscopic parameters also in the control group should however be justified by the fact
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that the very young patients actually spent their time in a “‘salted” environment where their
same manipulation of salt released microparticles of sodium chloride available for inhalation.

Among secondary end-points, end-of-treatment improvement of hearing loss has been
found to be statistically significant in the halotherapy group (P = 0.018) compared to the
control group. The statistical analysis has demonstrated a significant improvement of both
tympanogram and hearing loss in the Aerosall group.

The treatment of otitis media with effusion (OME) is still controversial today. While this
condition has a high likelihood of a spontaneous recovery [45], so far no medical therapy has
been shown to be effective to treat OME, as indicated by recent reviews [46—49]. The presence
of a control group in our study does rule out the possibility that the improvements observed are
linked only to a spontaneous recovery from the disease. Even though the effectiveness of
sodium chloride in OME treatment has never been reported in literature studies, the potential
mechanisms of action could be ascribed to decongestion of nasal passages and tubaric orifice
respiratory mucosa as well as to a restored muco-ciliary clearance that would favor middle ear
aeration-draining mechanisms. This assumption is substantiated by literature studies that report
the efficacy of those treatments targeted to improve middle ear ventilation. Perera et al.
reported some evidence that autoinflation devices may be of benefit in the short-term in
treating children with otitis media with effusion Similar results were reported in a group of
children affected by OME treated with swallowing and auto-inflation exercises, including
Valsalva maneuver. Finally even if the improvement of hearing threshold was on average of
only 5 dB, it is important to remember that the pre-treatment threshold was on average between
15 and 17.5 dB, therefore a 5 dB change together with a change in tympanogram is clinically
relevant. A longer treatment could however further improve the hearing thresholds.

No statistically significant difference has been found in terms of sleep quality and nasal
immunophlogosis parameters. Recent work on bronchial immunophlogosis confirms these
findings

5. Conclusions

Haloterapy accounts for a relatively new, completely natural therapeutic remedy which
does not call for any pharmacological administration and is based on the healing capacities of
natural salt micronized and released into an indoor environment by means of specific
techniques. Halotherapy administered by Aerosall system has been shown to have a
statistically significant effect on OME. Aerosall halotherapy has also been found to be partially
effective in reducing adenotonsillar hypertrophy. The beneficial effects of the treatment in
question have been shown for some “‘time-dependent” parameters, therefore additional studies
should be conducted in a view to defining treatment modalities likely to result in a better
clinical response. New double-blind, placebo-controlled, randomized clinical studies should
also be performed on more complex conditions including asthma, cystic fibrosis, chronic
pulmonary disease and dermatological conditions.

In addition to being a safe treatment, the Aerosall Haloterapy system has been well
accepted and tolerated by our young patients who experienced their halotherapeutic sessions as
a time for play and recreation and not as a real medical treatment. Therefore Aerosall
Haloterapy might constitute a valuable adjunct (and not a replacement) to current orthodox
medical treatment of adenotonsillar disease and correlated conditions.
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5. Halotherapy in Patients with CysticFibrosis: A Pilot Study
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Abstract

Objectives: Cystic fibrosis (CF) is a complex genetic disorder involving the lower and
upper respiratory tract. The purpose of this study is to evaluate the effect of Halotherapy on
sinusitis symptoms, dyspnea, pulmonary function tests, and quality of life in CF patients.

Study design: This was a pilot open-label before-and-after-study.

Settings: The study was performed at the Salt Room® Orlando. Participants were from a
single CF care center, and were enrolled in the study between January and June, 2012.

Subjects and methods: Patients with clinically stable CF were included in the study.
Participants received 9 sessions of HT, 45 minutes each, completed over a 3-week period.
Study endpoints include: FEV1 and FVC, Borg dyspnea index test, Cystic Fibrosis
Questionnaire-Revised (CFQ-R), and the Sino-Nasal Outcome Test (SNOT-20).

Results: Twelve patients completed the study protocol. FEV1 and FVC did not change
significantly (p= 0.49 and 0.87, respectively). SNOT-20 score improved by 0.62 points (95%
CI -1.03 to -0.2, P = 0.007). There was a trend for improvement in Borg Dyspnea index; the
mean score decreased by 0.79 (95% CI -1.64 to 0.05, P=0.065). There was significant
improvement in the physical domain, the health perception domain, and the digestive domain.

Conclusion: HT is associated with improvement in symptoms of sinus disease in CF, and
should be explored as an adjunct treatment for CF patients.

Introduction

Cystic fibrosis (CF) is a complex genetic disorder characterized by dehydration of the
respiratory epithelial surface resulting in impaired mucociliary clearance [1,2]. Thick, sticky
secretions obstruct the lower airways and sinuses, providing an environment for chronic
infection. A significant proportion of CF patients experience experience sinus symptoms and
almost all have radiographic findings of chronic sinusitis. Increasing the volume of airway
surface liquid improves mucus clearance in patients with CF [2,3]. Inhaled hypertonic saline is
one method used in patients older than 6 years to rehydrate the airways [3]. In clinical trials
hypertonic saline inhalation improved pulmonary function [2,4], and respiratory symptoms,
reduced pulmonary exacerbations [4,5] and reduced absenteeism from school or work [5].
Halotherarpy (HT; “halos” means salt in Greek) aims to deliver salt particles into the upper
and lower airways, and appears to be a promising alternative method.

For centuries, especially in Eastern Europe, people have visited natural salt caves for the
healing properties of the air. Halotherapy (HT) simulates conditions in a natural salt cave by
dispersing salt particles in a controlled air medium. While similar in principles to hypertonic
saline, HT differs in that it delivers dry aerosol microparticles (1-5 1 m) of salt rather than a
wet solution [6]. Typically, a person visits a facility that provides HT services for a period of
30-60 minutes, where they read or perform relaxing activities while undergoing halotherapy.
Breathing through the nose and mouth allows treatment effect to target the upper and lower
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airways.While considered spa treatment, Halotherapy ~ s effectiveness was evaluated in
multiple clinical trials. HT was studied in 139 patients with respiratory diseases, among whom
5 had CF. Improvements in flow volume loop parameters and decreased bronchial resistance
measured by plethysmography were reported after 10-20 sessions. The CF patients were
reported to have similar response with the treatment [7]. Another recent study showed an
increase in lung function and sputum production in 6 CF subjects after only 5 halotherapy
sessions [7].

As a pilot work to assess feasibility, evaluate effectiveness, and gather clinical data to
better estimate sample size for an experimental study, we used a pre- and post- test study
design to assess the effect of HT on the pulmonary and sinus symptoms, dyspnea, and quality
of life in CF patients.

Methods

This open-label study was performed at the Salt Room Orlando, which provided the
facilities for HT. Patients from a single CF care center (Central Florida Pulmonary Group,
Orlando, FL, USA) were enrolled in the study between January and June of 2012. Study
endpoints were measured twice: before the first and after the last HT session. The ethics
committee at Quorum Review Board approved the study. Each participant provided written
informed consent or assent. The trial was designed and executed by the academic investigators.
The Salt Room Orlando provided the HT sessions and information on participants attendance
but otherwise did not participate in the design and conduct of the study, in the analysis and
interpretation of the data, or in the writing or review of the manuscript.

Table 1: Baseline Characteristics of the 12 Patients

Age | 35.11
Female | 8(66.7%)
FEV1 (L)(% predicted) 1.841.7 +- 0.75 (56.17)
FVC (L) 2.8183 +-0.98
FEVA/FVC 65.3% +/-12.73%
SNOT 20 11.48 +/-0.65
E.s'brg“ﬁyspnea Score (217 +-1.00
.
" The physical domain 57.6+/-23.0
The Vitality Domain 56.9 +/- 15.8
The Emotion Domain 83.3 +/- 14.6
The eating domain 196.3 +/- 9.9
The treatment burden .55.5 +/-20.6
Health perception 63.9 +/- 12.6
The Social Domain 65.7 +/-12.3
Body Image 84.2 +/-23.4
Role Domain 185.4 +/- 13.4
Weight domain 66.7 +/- 37.6
Respiratory domain 54.6 +/-18.9
The digest domain 81.5 +/-13.8

All values except gender are stated +/- SD
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Table 2: Effect of Halotherapy on Lung Function, SNOT, and Borg Score

FEV1 -0.0192 (95% CI -0.0781 to 0.0398, P=0.49)
FVC -0.010(95% CI -0.1202 to 0.1402, P=0.87).
SNOT 20 -0.62(95% CI -1.03 to -0.2, P=0.007)".

Borg Score -0.79(95% CI -1.64 to 0.05, P=0.065).

The inclusions criteria were the following: History of CF and the following, age 15 years
and older, clinically stable on their medical regimen for at least a month prior to enrollment,
forced vital capacity (FVC)>40% of predicted value, forced expiratory volume in one second
(FEV1) between 30% and 85% of predicted value, and a score of 10 or above on the rhinologic
domain of the Sino-Nasal-Outcome Test-20 (SNOT 20), which is a validated patient-outcome
reported measure with four sub-domain: psychological function, rhinological symptoms, sleep
function, and ear and/or facial symptoms [8]. Participants who had received antibiotics or
corticosteroids for the treatment of a pulmonary exacerbation within 30 days, had taken
hypertonic saline within two weeks, or had used HT previously were all excluded from the
study. Patients were screened for eligibility in the clinic, prior to enrollment. Eligible
participants, based on the available clinical information, returned for a baseline visit within one
week of screening. At the baseline visit patients provided written consent, had a medical
history and physical exam, performed spirometry, and answered questionnaires, including the
Borg dyspnea index test, Cystic Fibrosis Questionnaire-Revised (CFQ-R), and the Sino-Nasal
Outcome Test (SNOT-20).

Results

Between January and June of 2012, twelve participants completed the study protocol,
including all 9 sessions of HT. Two additional patients met the inclusion criteria but they
developed respiratory exacerbations before starting the treatment and were excluded from the
analysis. Every participant completed medical history and physical exam, spirometry test, and
sets of questionnaires (Borg, CFQ-R, SNOT-20). During the course of the study the
participants continued on their standard regimen of treatment for CF.

The baseline characteristics of the participants are shown in Table 1. The average duration
of follow up was 3 weeks. FEV1 and FVC did not change significantly (p value of 0.49 and
0.87, respectively).

as #7- S

Before After

Figure 1: Individual patient SNOT 20 scores before and after HT
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Before After

Figure 2: Individual patient Borg scores before and after HT

Table 3: Effect of Halotherapy on CFQ-R**

.Physmal domain 8 33 (95% Cl 4.09 to 12.57, P = 0.001)" |
Vrlallty Domain 6 25 (95% Cl -2.97 t0 15.47, P = 0. 16)
|Emotion Domain 3 95 (95% Cl -1.98 10 9.90, P = 0.176

gEatlng domain 0 (comelation and t test can't be computed since values
[ iwere unchanged)

Treatment Burden 1.85 (95% Cl -0.72 to 13.42, P = 0.73)

'Health perception |10.18 (95% Cl 3.19 to 17.15, P = 0.008)*

'Social Domain 5.092 (95% CI 1.95 to 12.14, P = 0.14)

Body Image 1-4.62 (95% CI -11.03 10 1.77, P = 0.14)

Role Domain 0.00 (95% CI 6.81 106.81, P = 1.0)

\Weightdomain 5.55 (95% Cl -10.54 to 21.65, P = 0.46)

iResplratory domain |9.25 (95% Cl -2.94 to 21.46, P = 0.124)
Digestive domain  |10.18 (95% Cl 4.39 to 15.97, P = 0.002)* |

* Statistically significant difference

** For each domain in the CFQ-R a higher score indicated improvement.
Highest possible =100.

— Before

— AftEr

Figure 3: CFQR domains

The score on the CFQ-R domains ranges from 0, the worst score (poor
health), to 100, the best score (good health). Asterisks indicate P<0.05 for the
comparison between before- and after- treatment.
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SNOT-20 Table 2 score (Figure 1) improved by 0.62 points (95% CI -1.03 to -0.2,
P=0.007). There was a trend for improvement in Borg Dyspnea index (Figure 2); the mean
score decreased by 0.79 (95% CI -1.64 to 0.05, P=0.065). Among the CFQ-R Table 3 domains
there was significant improvement in the physical domain, the health perception domain, and
the digestive domain. The respiratory domain improved by an average of 9.25 points, and
while this is well above the recognized clinically important difference of 4 points, the change
did not reach significance (p=0.124). All the other domains showed no significant change
(Figure 3). There were no reports of chest tightness or wheezing as a direct result of the HT.

Discussion

This pilot study of HT is the first to include assessment of pulmonary function, dyspnea
scores, sinus symptoms, and quality of life exclusively in patients with CF. Hypertonic saline
has long been used successfully in CF, and HT is thought to work similarly in clearing the thick
mucus secretions. A potential advantage of HT is the osmotic effects of salt particles both in the
nose and sinuses as well as the lower airways. Hypertonic saline inhalation functions mainly in
the lower airways, and may also be used via lavage or nebulization to the sinuses, but this is a
separate procedure. Hypertonic saline can provoke bronchospasm in susceptible individuals;
none of the participants in our study reported such symptoms.

The symptomatic improvement in the sinus symptoms may relate to the ability of the salt
particles from HT to reach a target in the sinuses and stimulate mucus clearance. In this study,
we enrolled only participants with significant baseline sinus symptoms (score >10 on the
SNOT-20 rhinosinusitis domain). HT may not have similar effects on patients with absent or
minimal sinus symptoms.

The improvement in some of the CFQ-R domains must be interpreted with caution as the
study population was relatively small. The improvement in physical activity score may infer
improved exercise capacity, which helps preserve pulmonary function [10]. The improvement
was also significant in the health perception and digestive domains. One could speculate that
the digestive domain may be influenced by better sinus function by improving olfactory
sensation, and therefore appetite.

Our study had some limitations. Since this was an open-label study, we could not evaluate
whether the improvement in the reported symptoms were due to subjective effects or objective
physical benefits. While there were clear trends toward improvement in dyspnea perception,
our pilot study was not powered enough to detect the change. The improvement in sinus
symptoms was based on patient report, but was not validated by objective measures like sinus
imaging. While the study was too short to evaluate outcomes like reduction in antibiotics or
surgery, our initial findings suggest that a more detailed and longer-term study may be
worthwhile to evaluate those important outcomes. Longer-term studies are also necessary to
evaluate the effect of HT on pulmonary exacerbations and lung function. Examining the
quantity or rheologic characteristics of sputum might also be considered in further studies, as
well as the effects of HT on bacterial colonization.

In conclusion, this exploratory study has demonstrated that HT may have some benefit in
CF patients with symptomatic sinus disease. Longer studies, using particularly a randomized
controlled study design, are necessary to better evaluate the effects of HT on other outcomes
and on patients with asymptomatic sinus disease.
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eGSR 7 IAEE, A KB CF B 53R, J e 85 40 A
T 52 52 8 IO RAAR A 3R B, B INSTE SR TR (AR AR AT LS Ry CF BB (R AL
HERE2, 3], A mBHKE M T 6 % L EEFEAN T IEK K75 3]
AN PRIRGS Y, N i3 K ECE 1 IZhAE (2, 4], IFaE 1 IR R SUAEIR,
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P> T4 (4, 5], b 7B ERERDT T[5], Halotherarpy (HT; “halos” 1E
i B v i) SRR 3R B AR SRR 4k 2] BT RPIRGE, P — AR A AT
AL,

JUMHZERISK, Feal AR, AMI1—BEAESWRRIEE, LIRSS
FRETAER . #hy7 (HD) I8 AR 2328 S0 i o B ER R R S, B 2R £R 5T
SR, BORAE R FRIT mig K, (HHT AR RTET, Bk
TR ISR (1-5um) , TAZBIEW (6] BHEELT, —1
N&E— R ERIT IR IR S BN 30-60 438k, 75 8 B A A1 ] pal s sl 2k 47
PATES), RINEESZ 3T o 8 S ISP AT DLSEYGR ST RURE BT A
Al E R spa 69T, EZ MK FIPAL T ETTIE R R . X 139 iR
W ARG B #EAT 1 HT BE5E, Hodr 5 145 CF. 10~20 M7 RS, g%
R AR & MR AR SN SCUE TR E3iE, CF BEXHRITH
R BLLT] o 53— Wi Ht T IR, 6 44 CF 2k FH W b IRETE)5,
it D RE AN A R A A B (7] .

VEVEAG IATPE . PRAL A R AR I R AR DA BE 4 b it T SR I BT 7T
A (AR s AR, FRATRA 756 5 AR 36 5 W SR VEAS HT Xt CF & 35 fiti Al
SEVERER L TR AR X A= 3 Jo B () 52

Tk

RTF AR EWT TR 2= 2 Sh B AT I, 128855 08 HT 4t 1 it
20124E 1 H&E 6 H, kREF— CFy il GEEED BIEIN 2 2 i
P RIAMAD HEE AN T WL MEIR: 5B —KIG 7 A
Ja—UIRTT A o RN R RS B &R 2 7 IXI . R 2
SR AT R R R B A S S o XA A2 2 ARBT TN R A PAT
. B=Z Rt 7 AT MBS EEHFEHLNER, HREZ 50Kk
TSR, HE o A AR, BRI S AR
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1 12 BB R 2R AR AL

SRS 35. 11

7 8 (66. 7%)
FEV1(L) (%o Tl & 73 Ltb) 1. 841. 7+/-0. 75 (56. 17)
FVC (L) 2. 8183+/-0. 98
FEV1/FVC 65. 3%+/-12. 73%
SNOT 20 1. 48+/-0. 65
Borg IR R HETYE 7 2. 17+/-1.09
CFQ-R

Y)¥iE The physical domain 57.6+/-23.0
A4y /738, The Vitality Domain 56.9 +/- 15.8
& B4 The Emotion Domain 83.3 +/- 14.6
KA 4l The eating domain 96.3 +/- 9.9
JBJ7 138 The treatment burden 55.5 +/- 20.6
fd e J& 1 Health perception 63.9 +/- 12.6
#3841 The Social Domain 65.7 +/- 12.3
SR E % Body Image 84.2 +/-23.4
35 Role Domain 85.4 +/- 13.4
R E I, Weight domain 66.7 +/- 37.6
LI I8 Respiratory domain 54.6 +/- 18.9
Wk The digest domain 81.5 +/- 13.8

BRAERISL, FrR BUEEIN+/-SD

% 2. T AIE LIRS, SNOT F1 Borg ¥F43 152

FEV1 -0.0192 (95% C1-0.0781 to 0.0398, P=0.49)
FVC -0.010(95% CI -0.1202 to 0.1402, P=0.87).
SNOT 20 -0.62(95% CI -1.03 to -0.2, P=0.007)".
Borg Score -0.79(95% CI -1.64 to 0.05, P=0.065).

INNARHEN: A CF i SE R DU s, 2l 15 & KU, FEANAR 20
—MNAWNHET T RZRRREE, HAMEE (FVCO RTHIMER 40%, 1
IS (FEVL) ZETIIME ) 30%31 85%-2 (7], & i 9l iX-20 (SNOT 20)
PEEED N 10 48P L, XE—ANEIIUENEE B IR E s, 28
VU3 O FEDhRE. SUREtR. BEAR DD REAN H5A /S R (8] 7 30
RN A R TR R VR TT 523, R IR ms koK, 8%
Z AAd i R e 1) 52 A F HERRAE B S 2 Ak TEBIC /T, B TEIZFT
AT BERSTRE . IR I IR B, & &N 5HEmIEE—ENIR
[T IR A . fERRRR A, BE IR P FEE T, A MR,
AT G RN E, FERIZ NG, IR AR EOA . B LR 4Efb
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BEITh (CFQ-R) A&l 45 KA (SNOT-20)

HiR

2012 L H&E 6 H, 12 8%AE B TSR, BFEIA 9 M7
¥ HT . A5 4 B R B A ANbRAE, (EABATIFE TR 46 YR TT T B B AL,
P HERRAE T 2 Ao BRI AZ AR E Y SE B 5 . MRS A A L il v 0l e R 1]
HWA (Borg. CFQ-R. SNOT-20) . AEWFFILFEH, 555 Bk A1 kRiE
BIT &

SN R ERRHIEMNR | P P33R 3 Ji . FEVL F1 FVC JoBH AR {k
(p {E43 99 0. 49 F110.87)

' ™\

3

L5

3 4=

1.5

1

0.5

(1] -

Before After

Figure 1: Individual patient SNOT 20 scores before and after HT

Bl 1. HT A f5 3% A SNOT 20 PP4)

4.5

35 +

2.5 -

15

0.5

Before After

Figure 2: Individual patient Borg scores before and after HT

P 2: HT A Ja 2B ARSI IR DR R D7)
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* 3:

THIT X CEFQ-R F 5 sk

Yy#itk Physical domain

8.33 (95% CI 4.09 to 12.57, P = 0.001)*

A fy Jitk Vitality Domain

6.25 (95% CI -2.97 to 15.47, P = 0.16)

1% 45k Emotion Domain

3.95 (95% CI -1.98 to 9.90, P = 0.176

K&t Fating domain

0 (correlation and t test can’ t be computed

since values were unchanged)

VEJT §14H Treatment Burden 1.85 (95% CI -9.72 to 13.42, P = 0.73)
{# FE B %0 Heal th perception 10.18 (95% CI 3.19 to 17.15, P = 0.008)x*
#3243 Social Domain 5.092 (95% CI 1.95 to 12.14, P = 0.14)
Bk R Body Image -4.62 (95% CI -11.03 to 1.77, P = 0.14)
{038 Role Domain 0.00 (95% CI —6.81 to 6.81, P = 1.0)
A4 Weight domain 5.55 (95% CI —10.54 to 21.65, P = 0.46)

i >]1 Respiratory domain

9.25 (95% CI -2.94 to 21.46, P = 0.124)

VEALIR Digestive domain

10.18 (95% CI 4.39 to 15.97, P = 0.002)%*

*Guit o E P R
sekfE CFQ-R 1, BGOSR 0By, Ui B ekt B S
B e ] E=100,
Physical *
100 —1—_
Digest* = ""--..:".l"liﬂlit}r

Body imagew"---.__

— —Health Perceptions®

social

£,
-"I '\\

* Emotion
C

Before

After

YR

P 3:CFQR 1

CFQ-R B3 /-6 A 0 [ 22 1 7 8 (AERIRBEZE) 131 100 [l i) 3 (AR R A7) s

S RINIRIT AT A ELEk P<O. 05,

SNOT-20 & 2 5 70 (® » # & T 0.62 43 (95% 1] {5

X 8] -1.03 &

-0. 2, P=0.007) , fA 4% W N HEFE 20 s &R (@ o) P50 T T
0. 79 (95%CI-1. 64-0. 05, P=0. 065) , 7 CFQ-R & 3 r, ¥y T At {5 Ja Jen AT 4,
AV A ST 5 DG, PRI BGE 1 9. 25 43, BRI = T A A
I PR BB 2= 57 4 4y, (HARL B R B R Z M (p=0. 124) , Frf Hoh &5 #3835 6
AR (3, A ELEZE HT 5] /6 7 R o) 3l A= PR 4R 15
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Wit

RIS T HT BRI T 55— I EAERT CF BB I DI AE o WIS A XE 1Y
oy SEVEREIRAAE R PP . R3S AR LR — Bt A F CF,
I HL T BN AETE BoRG B4 FRRG W07 I 5 TR RIS R - . AT () — A7
FEUH A2 BRI S A1 52 52 AL N WPIRGE RSB VR o a8 8K F2
TER T IPoE, Wel i@ el F NS5, (HX2 DR fe.
2 sK A SR 5 AR SCRUE R ZE RN, 13 5%
et i XA AR o

S FUREIR AR IR 203 1T 665K ) HT 1) SR 50 2178 5 57 v 1) B A A3
MBGBRFRIVRE /1A 9. BRI 7T, AT U W2 S ST IR 2 5%
(fF SNOT-20 £:.5% R AT 3 >10) o HT XG5 SEREIR B il S SRR 1) £
A RERA KL R

HeLE CFQ-R I G5 I A RS, UM FEATEIT A o 4R35 3
B m ] fERREIZEhRE T sE =, XA BT OREFIMZhRE[10]. 7EfRAR
SRR A 7 T AT S 25 0 o 3RATTR] DAHED, VAL IX W] e 2 32 31 55 32 Th g
IS, I i R bR, AT S0 BB

BARHT A — /IR IE. BT IO BE e, BRI
TORER A 2 2 B 1 R MEE 2 2 WL B AR R AL o B SR I A X it A
wEE B, HEMRYEE I BT 2 K 3h TR X R AR . 5 S
ONDEE e B PNIE S N ISP Z EpEbuRE S B 9581 SEe ik SV} o/l
o BIRIXIUWT ORI, TIR PP 18 Wi D i s s PR AE R, EHATM
RID R IR, EVRANATEE KRBT 7 n] REAE A PR X L B A5 R . KU
WU AT 0 ZEPPAL HT O AL At S RE A REN . AEHE— BT 7, ]
LAZE RS 0 R AU R B AL SRR IR, BB HT S 400 T R AL AR S

g LATR, XTURRMEREFRY, HT SRS AR 1) CF B
AREA E M Ak . KR, Rl R BEN L I FC sttt A3 2 g
PP HT 0 ot 45 RANTCRE IR S 52500 B R R o

% 138 @



Ex DREHEERRETIAEMRE TS ‘& BRETR”

AR DAEREZRZDRIT

E A B8 % (20200558 &

5 D R AT R T IR
S IR B0 2 B S0 (HEST AL
R T

A4 HAR ABVTAFBAFERRALLRES.,

ARAE P LS ARATANRE S EERTRTH
W EE2020 540 LEREIHFO N RERETHELUS R
AR AR DT EIER. RRRXEEEFILM LM
R REORATE ARHAAERAA LT

— HAKRKR, SRR

AkEEIEM 2020 4 7 AF#H,E 2021 £ 11 AR &E R,
AWELELHHEEAH Y AEER L. R -FERLHRLER
Ml SR RR(EEL)ER . RARTEB X4 T 2MHR
AEAKZHSHEHED H(BEELIFRRKIHE. BFERE
B E BLEAARHELN RERA SR EERRET LR
FP) HIEEHEEIEARSRARRBEABRELA,
HBEERLNNAE(BEERS LN R EHREELR
o FHERIEGEAOERKBA(IRS BXRELEREZ
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*F T4 2020 £ BT BA SRR N RA T ERMAL B,
By¥ E AL H i A ) 3 By e & T & 8 e ) (i 3£ 02020074
FIAMBEBXTTRFELEFFERAA020FETRS SRR
5  3 AH 30 % 4 TS 6938 ) (B 2£02020078 B,

= BIRAR, LKk

ERE AR RS RF R R TR BRI LML
MR EEEREGRAI R4 DGR R E L L3RS
AREEEERT R, A REL A LR EREA
BERHEEA—"F AN —"WERRER, FRHURLEESN
WA AR REJORREFEERF R BUEERE
RENFR AR RE RS HE BNENE SEUEFEH
Al B R A R A R AL RO R A T, A
BOREFOERETEAPEEL S NEARARN LM H 4R
B4

= ROER, MEES

ARENEHBARNR EERERAIEEARERH
BARFHE, MAFIKHAERREABRBANS K LT 2H

KB EeER L, RREIMETREHE AR EREBNH
EHESREA BRIV RATEMNTHRE ZRETRERS

BHE, RAMEBEOGFRLORRERLFRELRELTA.
EMIUNBHF AT CHER, SERARE A RAHA T,

B4 WRE TN By R SR R AL Y R AR R 2R
OO T
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Bk, BREAM(EEIOFE AT . EEFILAAE KD
#H, EX4REVEART LA A ELS . TELFLAREES
SBVABFFREXFRLEH LN B LARANER AW
ITHEE BRIEABEZRIBRLEFAREBEARA G 24 (F
RALLHED, nEMREIHFNEARZ A HERARER
BREXERAAMBERF LR AR FHF HARFI . EHH
DEFRERFBRERTERE KK,

. UAHE, GRS

AHEFREHAR REXKR AFAFAEF A, R LA
FPRAREKIEYNERFAE AHASZRAEARNTER, DL
HARHERALHREEN(RAROREEANTRULES LN
MM EES AR R R AR REAT, FERE LA
H#PREEAFEURABRATEAREE, EpBEEHE,E
HHEATFLHEREA R AR O REAE,

WAL LA REAHRBIIT220204£8A 15 HHERE
AL REE(EEARORRLE R L RAR(AHH ORER
SR ER,FNT202412 15820215512 415 8
WL 2020 £ R A TR A 2021 FRRATHERE.

KEA RLERET MR

B 3% (4% 3):010—62030967

i 44 .jlankangzhg@163.com
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HEAE 138 5 BT ALY S M S s e 5 F 23w AT
2EEREFTIAM LR HRE KRS ¥ EHH G
SEXLMELBRBERALYRE L
LEBEERNM AR A RIS (ELORAEEL

R

(ERAFHR AR RAT)
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B 1

e BRI T HLAG 2 i s e STt Ve S5 PR P
(AFT)

% B W

F—% HIHREEEBEFTNALMARRELSEGITHHREL
¥R R RS E, RBEN AT REAFHE, RELHEL
HEABTHTR A RARERN.

Bk MEAMEUEAZEW NS ERLARLERER
P HAEPEELANTRARTA FRELLT, RRBES
W EENE BHAPREHFEZLHE W EARBL2T . RE
HREEEFRSE.

B=& MANRSHMRANEFLEFERAH(ADL) R SH=
50 4B A i R A .

CHEAEBAUTANRRAUATHREZ-—H, A RAE
REQMOEEFEBRERF . BR MAER  WER T E
B, AR FRFA RN ERRERERERA PO LR
A E<90%, 0 £ >100 % /4 % 4% JE >160mmHg, f K E>
100mmHg %,

FME A AT EZRKIAREAABOE S B EX
—_ 5 —

% 143 @



HRLEEFEARIPER RERLAIENRE Z4PRK,
A TR T4 B A BB SF A

ETE EXsH

BEFE SQLERGEEZERFPOOFRELNRY,
BMIBERAXNFLORA LS AERLARNBRAL RAE L
BRI E . ARELTEGHBGTR.

BARE BRASHEAFEBINELNY REELIHES
B, A A RAGRATE, pe EEEBTE AREL
B RE.GFRAE—FHE,

HELFR EINFRIFRG  —REFEEETHREES
WE)REVENARE AN E(TREERAE) EFHHEFT
EHREE, BN ARRASITRAFLBE A THAES 2
g yiTie.

BAE BRFELAMAHNEN, BAK —BREELE—
EGERERAREHEMNETEARH REFEAA R
WRF HERTERALE., RARBEYRERARE  WRFR
B B AOR K

Bk REANEEZPIGTREZ RV REER, KLB
FERBE A HFRPREBRAGEE., RABAFRERGEEKR
REHMEHER,

Bt+& HMANPIRBRAFERXIFE. CERET
i e
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AEH S REHELRAAR.

Fh—f MABEIRARALE . NRALN K RAT
W RS 5 R B3 8 6. 3 PT R B S B 46
B3 % B AT £ S A T MR ST RA TN R AR UA R E
WERHE A\ HARTARAD S A URRAT R Ra s
£ R BRI ARENEE. S AW
Y LTI IS

BHo& RABELRTRERFBRTETAEHE,
HERK B F S HARATEURSR DA RANRE
HE,

BZE ARMNE

BH=% KRAUPIEIRSFIARLENRALHEE
W, AL LR R R FRERBT FREL QE &
FELEVFFB .

FTHFKx RASPLIBREFEARLIAFEXREHRE
AERPREHEEN RBLHREEHEX R, XETRAH
AN EHAALPESOETROART %,

BHaF MASTHEARLSAREHBEN &SI,

BT RERS

BrAgk RANPBELULHHBHETREAANER, 53
—_ 7 —
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AR ERIFVNHBRATEER AR FATHLELER S
FTH.EBAAERRABTRR, ARAB R R EHR
B,

FT+EF RASEYETERRRABVYECERALER,
BEEEARHE L WRIAFER, A RXRQTEES LK
HRB .

HNFE KEASPEURWMETBRAFRUTFRAELFE
594 REABLHT.

BEHAE R FF R T 3 1 A o B R L RALAL S A
BEEFERIFE;BHBEHNFH 00 FTTRE NI F4;:F
RERFEF A EFREFEEFREFEESE,

BABK EFEAAHARATREEARELLLERE .
BE:NH HANE FRNE, ERARER  FRER. BRI
P&, TG AN S FRANE NARGE,

E+AK LHRAZHAUTHAZI-F, RAEBIR
MAEERARXRRHA LAERRB L RER# SRR

(M)ERZEE FREARETRRAEERME, REAHY
7 b 32 % oy

(DEBRREABASE AR S W . THRAREFHR
ER, TR BB

(OFBURAFERR AN FRIE WCIFRC TN,

CH9) Fofs HEST 3 ok MR B 1R .
—_— 8 —
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ERE BEESE

BT E UEREAMREL RS E G AE.SHF.
R ER)  E BB EABRREL R AL H R E RN
Voo BB B4 20 MR B b RE R R4S B R AR A 18] 4 4
REAFREREAHR AN BCREAFTRERRXANEE,
DRRBERERBEN YA 100%,

Eo+—F BEUTELRRA#LTHEBN, pa#
REXVMHBEAFTERS, ALHRFWELNAEFTE D
¥

Fo4+F RIBRFENAEDER AR EMERRA
AEABEHTEALTHANBER S AR LR ERRB Y
FEREL ARE-—Z4GNMEF TR ILEMEELRS
Y RA K.

Bo+=% HAWRAXBEABARES, HEELHR,
HELWREAEHERRREFRES AR . AF BRSO E
RS FENRINE, FRECEFH, U EH#RABRBYQ
A ORISR RARE TS, ERPALRANES L, N E
ARMIBA B AR RS,

E-1HE FRIESUHIBRGAFEL P RERE
hEs, REHHATE S REA P ROERANELR S, ¥ 5
ERENEHE RAERES FREAE AR,

_._9_

% 147 I



BoTHE NERRAHRBEANBEIANEBRAF#H T
ERREEANBE REASAAARLREN ER.EANE
7 R

BoHAF BVNGABEHILEZHELERSLHR
REAREHFARFRIE,

EAE RERESEE

$-+EF REANEIREZEFRALEXRERRLEE
ALRRBEEEERR AN RE AT AH.

BoHNE EEAFTFRUANERAEBRBEIGENLER
MRS K RLERK,

Brt+hsk BREASHLIBABRIABRH LTFRAESR
BARSSHFTA EHFHMREIRABRBNELS F %,
ABREBR NET 3 RAEA . BERAFE, FERAST
RIFHAE.

ERASAANERAZ R . EERABTHX pRANE
H, £EASFENNHRLLERAGEREGL, rELH
A EEIRS KA EEEFTARARLTEAELRR,
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(EREBEERBFRARATHRIGR) #EREHERKEL

2020 4 6 H, HEPEER G ER A XA T A AE (PR EEDR
HPaE) ERA T (IR B A TERSRR T 5I0R) o % AEENS
YIANEOR IR b, IR T 7 DU e W, s miBEKk R

B Br. (GERBE—TO

EEEEEWHIESERASUNETRIlEr=Z5E. MERLNETRERE, BERA
BFREETEI0~100 mIWSESWT, ERFEFAEESERNNEENENRFERHMED,
BT SERRSEEMNZBRITEESR, HIEESNEREL, BRTEEIMIER
2. E. RERENEZSET RKSENE, EREESIR, MEBEIRSEARMNER
T fEER, HEEMAFNERETENIPREE (intensive care unit, 1CU) FEHSEEERE
= FMEaES, SHSESWRE. NAAMINESMNAGASNEHSES W, WY
MiEH SEECHETEN B ESEEER A,

S5EHiafriEth, SEEEARNESS, FRWRVIERNE, ’AEICURYERET
18, #BRfhAsK/AsLEf/adEEg, ARSI ENRFEENERER, ATER
BAEGEFFLTFEFrFEHERNTREY, BT EEaL3INILE, EFENISRE
TR BIAIEE.

—, SEENEHNEESF S
(—) HEFBRERESERBEPIER

ENER)E=EMNZES, BREERsETREG. Fruminssa=mE!, M
REEEFAT SENSGEEEFEENTEEARESR, YRERGEESENRERAD, EX
ERoHiE (WClara, FIRERENERMER) | BERE. 3AE ATHEBSHEFSE
k.

SEARNEE MR REESEESE L FEEEEAEHE, aEEV2E: 5
AERKEER (B8%) NHEHRE (8R) B3, KEENEENTESEARER, 3BER
£, MEFFAEEVENEFTEAEYN. HREEZN2 ym, SIKEEEBEEES, A
BRSNS ERN/ER. BAEERRENTESENIER, ESEFEITIENT a8
miERER S MNERETEMRINEAE200 TS, HETEETMOHENBNTEiH
EMEZENSEZEEEBL—ERMERT 24 E 18, BEARENINIAE LERIR
£9R R o NSiER A SEIRESRER L], HENRRMETSERREEEAE, B
FENHBESSEAMAIEE, oMK DIBRTHESSERNTEEDNHELH P,
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(D) RiEENE TR IR PhE s

EZHESEENFREREFEPERSZ—, UEREASERISHNERNEY, 58
FEENRRTERZER, BESEERH. BWSATE. RS, EEEEEAME,
SERST (MHE. HiF, 45, #) IRSEFHNERTESE, BRERESER M
SEEE; AEEEMIEZMAPIAE LT PIELAFRYL, MSIME (EEAEANFERSEHR1~2
L) . ESEnE BEEEE, ANFESHNE, ERFARSE (W BR—RS
0.2 s) , WENMEEDREAS (BEATI00 mmHg) ;| E5811HF, fBEES
NENESEEE, BRsESR, mE£EANEDA, SEENIERE N NSE, HESR
HEH ., ZWAVERUEEUA T VIFERREE D, MeER S0, FSNBEENSIERDNA
7,

(=) RiEEE= RG]

1. #ilnTFFEaeE:

BENERE—THEEEHENER, RESEUAEFREE, MRBENERR
BRENMENEE, 758k, SiGESHERERNAFREIREN, BEHHE
TERRKESEBINEMRS 0] SEMERFEREN, BEREIEMEEES B
RS (FRMEER) LR TSENEEEEENS | RBaEinKs el 2 18]

2. HEFBFKREEIRSS:

FEERE ) AFREEEEENHREAGZ—, FERE EEREF En kb —
EEENEAMNITFEEEE, FEEHaENME—ESE, \MmEELtEER. BUAE
Ba, FRANER., RRERITEREFINEEDEMLRESX, EENGESHTE
T12~15:%, BEKS(ERRIEE, FARSEERNEESINR, SHEEHMER. B
M. BSCEIRIASS A SIENTIEESIRAT, Sl TaaRukiEt,

3. BlEaEI R

HEERSIRNTIEEREERNTFREE, — 2RI RER, 2E3EER (USE

-BESAA) . BEER UEENLD) . #iTEER MIEFRTRIE) . SR
EH ﬁ R EHETRES. BFASHSERENEBENTIE, SREHE

# o
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. FESIEREERNER
(—) SEHXER
IBESEER, NRMEELRHER. Bk, SREEZESER, S8BT K. BN
S5t REs X, HEEREFSERASSUNERIY, XAERFRERT
SEEEY. BHSERE, SRER, MEMANERNTE. BN, MERMAEESERS
BRTOEE. RBMEEEEENENSEERLR, SRSENRERE, HENSE, Pk

TEHER, ATSENEVhSIRGERERESR017181920 sEFpBsb L SERRE
[EENES—EEH.
(2) #2, JlE&E® (NMD)

S|P R HMEBSBROERERSE, 2ENMD, EHEiRE. REiteEsERnes
&, NMDEETSMER, HEARERE. #AREENIARASERAEMTE. W
NMD, ICUSRSIERIIInI R R P IRA 21222524 IRSA LA S EbEiams, FSi)
EHEHMERNETFENTREERIE, BESMMISESABKEESEN, hEZES
E T EE MBI TIER, SEEEMAERERT SRR 212526

(=) HMEFAR

SR EEESETBEENRRELE, TESEAS|IENRSIEY. BIED
SR, BRAEZNZIR. BERBRSRTEX2829303152 Raprgs, ALEHRHET
HEE R RS SRR EE, MREEATRE20%~30%FhEiRE], FEERFATNE
LEAGO%EEIR, BIEFAAL LSRN TS, BEFulRESAEEER
BLEEERE>, SARSENFESERESERDETR T AW IANS8REEY, 2o,
FRoOONEEIREEEEBEER, MERREEE.

(P) HitEX %R

HE, RESEASNEEEEEESEmEES, S58RER. FEMEZIR, A

T St Red, ERFESEERMERER TR XE2037.38], FanahzEss,

= i S S B A TR E Ry [30.31,32,33,34.35,36,37,38.30,40,41 42,4344 45]  jrem e
ARENNBERTEH—FIEEL. EFRENARUATEMNELASHEEEN GRS ERER
A (1) FEAESW,; (2) EESEATIER (Im2ivFTaslPa. §5/85T

e, BEIETESEED) o (3) SEFTeREES LGS A,

FREFEREER ERRERBFNEHRIESZESERSERS, IFEERES
B ENSERENEARERREN ], BN ASEREEA, HFEEERNARF
igsE, TRUERKEEEN,
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=. BRATSEEBNEMD X
(—) #EBEE
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(N-acetylcysteine, NAC) EERIEEBIIEMEERBEY. NACTILIBRB#EH B
SE&iEElN_imeE, BESRME, fIT=ERSIR. BTNACESERETE, =l
REERSHENE, van MeenenZ 8 T ETINACT LM SR A SR THiSIE
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MED T EREZ, NEBULAEIRET: RERFRLEMERS. AEETNSEERENEE
FRET S S FEHE, SalES 24 hWEENEESHR GO T EE,; ZiFsT
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it E 54+ 518020, Email : chenrc@vip.163.com
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Jil &b Toll £ 3Z 1A 2/4 (Toll-like receptor 2/4, TLR2/4)
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LB EIRVE L JEEREA Rl
N-Z Y e iR B AR T B T AR b e BR300 mg/ IR, BEH 1~ 23K, HiEES ~ 10d,
(NAC) (-S-S)H M, BRACHE B DARE s rI A evER AR 20 (4 e PR S 0 R 7 S0 SR 18 45 2
T DNA ZFAEWT 24, o3 FH F bR i) W, OARDLTE RIS AR T
DI S i 2 B S i) I I 12 S E Tl
fiB126277 148 Ty fii 9 2 1 0 P A 20, DA A
FHEH o MEAMIFST 2 B NAC 38 HAT W40
TR BE 21290 A0 o) B T R A 0 kS i 20 1L
S HRBA: PR AR AR . NAC
LB ALRAJR  FTAE 1 min PUEAL
HIER BRI A A B IR RIE R AT HENE N 122 D) L MR 15 ~ 225 mg/iR, B H 1~
TE 5 R 04 2 D B AR AR 28 292~ 128 L 15 mgfiR, B H 1~ 21R;564
AT IMB A g o AL R R R H ~ 22 )LE 7S5 mg R B H 1~ 20 R
R, A VR ¢ 12 25 R0 7 d, LA e AR A R R A K
W N VR B ST 3R (1CS) FHRR A < 30 2o AR T AN Y 3, S
A 25 1 21 A9 2R S LR G A A B Ko 4R RE R T B ) AR AR A
M DA VA YT R o B 0k BN 1 ~2 mg/UR, 43 H 29K JLEE 0.5 ~ 1.0 mg/
W, BEH 20\
A 500 ik (A 500 AR Ak )
0.5~ 1. Omg/ﬁ\ BH2K;JL#:0.25 ~
0.5 mg/IR, B H 21K
IBE®.SN TN 0.8 mg/R B H 1~ 23K LT 0.4 mg/ik ,
H1~2%&
RS 4~16 4 JL3E B 15 /DA M R VERIIRYT : 1 mg/
W, BEH 29K
NN CATIzESL Y] BRI VR« BRBE A7 0k M, ELAT 3 %‘éﬁﬂ%ﬂ%
SNFEIR A i VR BUIRIRRE 25 W il i Fniz sz T ARREARYT AT 12 2 DL 55 20 4F 500 pe/
AZE A TR0 ) A s ek /0 2 AR L WA H 3~4 00 T 2 ZVEIRYT, 500 pe/ik,
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SENFEIRE N AE BT W R 452y
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A 2.5 me/IK, ¥ 1 T LN E AT R AR S me/
WA H AT 4
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Consensus of Chinese experts on pulmonary rehabilitation of pneumoconiosis (2022)
Occupational Lung Disease Group of Labor Hygiene and Occupational Diseases Branch of Chinese
Preventive Medicine Association, Occupational Diseases Group of Coal System Branch of
Chinese Preventive Medicine Association

Abstract:

Pneumoconiosis is a disease mainly characterized by diffuse fibrosis of lung tissues, which
often leads to various chronic respiratory complications/comorbidities. Pulmonary rehabilitation
therapy for pneumoconiosis follows the basic principles of chronic health management, and the
implementation of pulmonary rehabilitation therapy for pneumoconiosis should cover the whole
course of pneumoconiosis. The Consensus described the evaluation methods for pulmonary
rehabilitation, rehabilitation methods and principles of individualized rehabilitation plans, and
rehabilitation management comprehensively and systematically. The Consensus aimed to guide
and assist all levels of medical institutions, convalescent stations and relevant personnel, as well
as patients with pneumoconiosis in engaging with lung rehabilitation, and combined with the
evaluation results, to select befitting rehabilitation programs and properly conduct lung
rehabilitation, so as to achieve the goals of alleviating the suffering of pneumoconiosis patients,
delaying the progression of the disease, improving the quality of life and social participation,
extending the life expectancy of patients, and finally achieving the survival goal of prolonging life
with the disease.
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LB —MBMEKHRRRE, MLUSM R
REAXEREN, PLiTeENRREENRREAS,
Kbt ZIMAGE T EMHLIE/ G HIE, FREETIES
THLERERE. BHRFS. BRIIK. AANSEH
SEMNMRETDH, WA HAEEMRAERERE, T
EREER REEEFHRENUHSSE5EE, KR
EHmAIE R, HIRKG LERGHY E IR THER R
ENMEE REFZEUNRETI AR MEL
HITRN, REERE, LUESMEMNBMRE TIF
BB RETTHING . LIRRRE R EX AR LR
BE RELFERESETNITEHEER, ERESHK
RESE, EHFRELIEMEE.

2 LRREERRERR

fiRE WMMERERE, BIENFRAGFERESE
BURIER T 2ET AR b, LR, ENRS
FbThaE h X BB inmi# {789, BEEZ. 589, K
E., 2K UNGS FER TERNSaENEE
PHREENAREEHS FREFIV/TM. £
EIFRRICNE, = DIE T T LAOE OR (R 4PF0 BE R 1|
FANETHREATT, EEREFRAAEREENS
R R CIRARON, 18T $2 8 F T (8 RV AR 1T 9 kM
14, MRS R I RIE R BRI O AR AR,
BETHRERBNLETME, HWBE RS EFNER
BT Mg, BB MRANERIELYAT FRZ
—&, LR RE MR H W LR REX—HE
ABFFEHBDRE.

BAERRE T, LIRHHBREE, LUE LA
5, FHENR T ffF (A% i8] 7 31.57 ", fEX#¥
KHEMFRBAE RS, AT URKIERE, B
AR AE EXBOERENDMEFE. MER 10
FREARLHFENGRARSHFNIRETH
KEGEFBRT 2K HEBAFHEMHES T2
BR®, iR/ R AR BB EEWINRER,
R BB HRE MTALVETEAZ L, RALER
8, ALREERGIXE. LiMRMRESRST
RUBEFREREERERNNIES, RFTLME
BENSIE EBAMNLMERERREIENR,
IRIBTEIRIE, £ BEMEATRIMNGS 1R
EAR,BIRRER. BREB. OVETRNAEE
BT RAN, KBNS, IFRALIIE, SEBERSE
SRE TN, AHAME®E N E BETRINEE, R

PGB R, H L IRKER, MR EERT, MRERER
D BAREMESBELERE, RN HRLEFN
£77B15. 209 FERPERREFIIKE TR
T (X FENREMEPAR BT REGERD 7,
2000 FEIRPERREZLAB (X THAEREEETH
HLAMBEREI(RE R) S TEEM) , h RS
AREMEBEMRERY T EETH, BHABLM
AR RS AT B,

3 LR EERRSE T
MAMBERELERL. £H. FHENHEES
7, R EEERER T E TG EM ST
REITRIMA R, LiEfEE. FNHRENR. #
BNEMMRESE. BLE. BiMtXE—EFE
BIFEREREN (R EIE, BIE T, bF
k). BEITRIRMEN, RERIBEEERBET LM
M EITFRIERE R HTAE. BRMEE", MEH.
SEMNE S FEANREIT MELHRE TN
BEERE LRMREXFRITNHEES ZNESIT
RIAEER i,
3.1 I&EFEIFE
311 EREERE GEFER. 43 R (8
EMMIEEMAND) | BESE., REE. XUEE. X
FEEFER. i, E5FREG. BARRAASE
%, RASSEEXI R A A SREE, BIERIEE(Zd7).
LR B 80 M-FRRB B R UM BEH
MR EIF AR E R L, AT RIEEMEANE S T K
HERESNRESREBRSREICEREGEL
IR 51, FS2),
3112 HEREE FERLMHENERE(SFRL
SEESMMERMAE. T, AL TH. BELRE. B
PIERSE, MALRmREIZERSES. R REEEK. AT
SERUR IS MM T ER) MHLE/SHE
BB T, N EM MR R AN m R RITE,
NFEESUHAE/SHENRE, W ATMH
RIE/SFHIE, FRBRERTEAE, BITRERIT.
PVENFEREENDELESENE. BXE. PR
X 85, &, OIFZ. SNERFER. BRERE
RE THOEEHNEER. ERFRES,
313 FTEERTE LHREEUMERARSERA
I, BEE—RSER. FRASKEREERZH.
ZER. K. PRIREE 3, A, BRI mE R AR
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FESEERY, MR MRATTHER H & i,

(DS Z%E. ZMELMHBEIRERRBER,
FESHAF/EGHEEX. PHHLMBEEER S
FHAE, REMEBEANEHEMEZSEXSFIYOH
ZWEAEME, REBEZMRTFTREERE, D
HBESHREMZSER MR NEHEKIERN
S

ZRBLMAEENBNER —BEEFRZ,
LRNMEEE MEH BN SE R AMERE, KR
AR RIR %, E BEEERERK, 5%,

W] B A £ M EMN R, B XARMIEER
WES. FHOCEETW, BEEMSEYIFEE SN
iR sE, W, MSRAMIBNXRE,; MBRERAER
B, Eh. RE. K, ETARIRNSEWHRE,
RS BEZRIZ EMLIRE. HEE/SHE. |
AEEXE U RE TN EEY RN EHESE,

FIEHE IR B ERHNERIE(AL) , B s
Rk, BIAEN FER SN, B EmikE. B8
MRS, TAEMTE. #1553

(2) Hf%, Fass BLhhim BE R DR, 220
UFRBEERRZ0 B8R, AR EiZER
x. FHIRIBE'S B PR BBVRE, FEERBRVHE, 9
SRS INE, KRR AT 4 {0 R fafs 18 2 o3& T 2 A A
TRIBTA BRI H R K S {ER, 1R SRR, BE
LA —, ZRBEMYE, —f RS, T3 KA. Rl
HESE, BRARENEE, MSEEINE, B8RS
i, BEREE,

Wi ARV RE L, BRI, MR, FEETE. &
0o A=A EPEEIR .

(3) PRI R, PR R 3 2 <= i 55 AR HA FEAK, B
FEEERSETRAEEERS, 2 2MAHTY
ME, HEE/EHESMETRERNEZEENLRE
EE,

TAE IR R EE: BRES. ELFA.
HEREER. JEEER DIBRMN. AAERE. REM
REEWME. IBESKE. FIRME, AENTE. B
TR ZS 5 RIEE). "=M{E". BEFRE.
HISE., FEMrEE.

FHNEREURNEEEFZFMRZERETR
[ 7 2 7 ( Modified Medical Research Council, mMRC)
Borg Bk, E-FFAERMIEDHEFAERES, HA,
mMRC 5MIREERN B ERBNTERERX, EH
Fif#h BE B BEhPE. FEFRE RS FIAY,

AN OEOL R ELSCE R AN FE MR R $3)

3.2 FSEEEIT(E

3.2.1 EZEHEE BRiZEA 6 min HITIARE
W BERE &, LR EE O EmiliE N A
B, AIRIB SR PRIE RIERE, LR FiEshRE iHXI6Y
#l3T,

(1)6 min 1718538, 6 min FITHIGE M EN XA
6 min P& 1TRIBEES, = B18 A T 1FM& O B sl At & R
BEMOFINEEREY B 8 HEBIKEED, I
AIRENBPECRLURNET TR R, BAikidiee
ZWNTFMISEFREMERER. fizhbkSE. 12
MWORIBEEITRES. EERBNRRAEZ—"Y,

6min FITHBEWNERIERE—TBAAHT
HAREEOLBEOAES; ENRTIEANFHE
LV EE > 120 R -min™', WX4E [E > 180 mmHg, &F o [E >
100 mmHg SEFRiR1EP, MEELES TIRIES D
BEARKBEEE P ITENEM ELBE 6 min &
171808 B A 0T LIS HE( 6 min 25 171408 3% W4 A E
i 1) o

() EENIR" o BRSNS AT RS
ERMEFREEHHIERONE. FRFRS
SUTKER, FEEHSHNBEREXERERSR
HITHREKF, B B AT G A ThRE TG " AR E",
EHTIREZA, ARLMERERERERE. T
fE. KB HEFSY, TURIDIGNZ2HBE
EEIGEE,

A ROEENENERIES BRI, HENR
A E BN e RIS ERABEXERINENE
A G BURIER 200 sl ARSI, B ST
KMt 4s RS MRIFRE DA 7 2).

(3)AA3. ASKAIR0THE, BT ALNTHAEME TSR
BTFT7TRIBENINRRS, 2H5TEa4 5 BIKiE,
BIHMERE AT BN AIE MG ER. # AN
AIhRERE R ZBEEN ML, MR, 4k s
R E GF WA FTEAELHE 3) 0

(4) F e T EM R ITE, FREENTG
RECEENFATHISSHZEENRS, FREER
NWZIEE FEH S EEONED, B— RS S
AEThRY B BE 11, BT R EE T, RERS
FEFIMATEREMIHEEE S 865, WEMR
BRKFHEE; SHHNBE FHEENEERE;
ESFNTREETITUHRREREEZHNE 2 K5,
BRNTHIhEEMIR S A PREZFEIRL. §5
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VUERTHhEE T & & ( BB LS TN, 4 m FITREMA.
Rk 5 RMER) | 3 m FRFITMRE. SANERT
TEi%: Berg F#EFR. Fugl-meyer FHEEZ. Brunel F
BER. Tinetti BRF(ER A FTHEMIE 4),

FIMERBEAGE N XTENEELARALEA. i
2. #IHSFALREN. MEED. RIBH". TN
ML ETERRTEIXTVALA. . AR
BSEER Y, BUR TAAEshFRI 48 S AL R
BEES. FOMEE S, ZIMHIIEE B FIEMXT
EEMXTER, MEaiRn. SARDEITE
BEEMERR. EFaHR, XREESR %
AN FER L 5) 6
3.2.2 WERALALIEGS (O MERAA 2, EEBNES
Fr A B KR S E(maximum inspiratory pressure, MIP)
# &% K M S [E(maximum expiratory pressure, MEP) ,
X LR SANMESANRENNE, ERITHE:
B, Vyp=143-0.55Vi a5 Viep=268-1.03Ver s ; 1,
Vip=104-0.51V;e 1y » Vjep=170-0.53Vie 4o, BB {1 39 H
cmH,0(1 cmH,0=0.098 kPa)» MIP <30%1E & i it &
B, 5 HIL R R I8, W FATBSEE, MIP<-2.94
kPa(-30 cmH,0) B A% 4l & 5 Ak Ih, MIP>-1.96 kPa
(-20 cmH,0) Bt 2 E AR AL KM MEP AT IR 1T BE R
R R HERRE o

(QFRAMTH. TENVNEEITERABSE
( maximum ventilatory volume, MVV) fll i A 3RS
f2( maximal sustained ventilatory capacity, MSVC) o, 1E
EA MV BHL 104 1L, ZHEL 82 L, MSVC ETERE
445 15 min 60% MVV EH{ERTRVES B,

3.3 BRIHBEIT(E

FThaE M 2 3F B EE AT EIEHT, A LR L
fhfEfRpREE. 2B EHNHZEE, BFR
EEMEITMMECRE A RNEERIBMINERE
HIERIE. 2 FRiE. R ELKAMIhEEME AT &1¥
AMFER R 6 B tb3EFEIER S4~59),

331 ESIEE (1) FEEMIEBSINEEIRES. BSIhEE
FBIF TR R AR B E MIEE R G EEMREINEE
SRAIE AR,

PHEM B IEEMERES EREREEMmMSIE
S E TR, MThae 1 N & KIESE (forced
expiratory volume, FEV). —F0FE [ F—F B HESE
(forced expiratory volume in first second, FEV,) S B 7]
fifi3& B ( forced vital capacity, FVC) B9EL{E | TBE, Mwv
BA & T P&, 32 S 2(residual volume, RV) . fili & & total

lung capacity, TLC) 14 &, M AH ;& & (vital capacity, VC) .
FvC B LEE, RERETEN A TR mw TRS
BIETEEEREL, B—MRER T 2HBATEST
B eI, FEV, BiZMP. EESTRE RN RIS
1, ZRM, BT RE BIEUAEEMERBEM
IEE EAVE AN B, 7F FEV,/FVC < 70%RYATIE T, IR
AZSEY KFIG FEV, < 80%TRiHE, BHi2F 0¥
SRZROEATE.

(2)PRFIM% B SINEEPEES, fefLA LAY k=R 5]
EREEHLMAEESRERE T, BAIER
{iE J9 3% & S & (inspiratory capacity, IC) FF&, 3 vC.
TLC T B, R |HEXIE S, ThEEFE S & (functional
residual capacity, FRC) &2l , mvv TB&E,

(3) BB BSINEEFETS. FNETREESES
IhEERERS A PRSI B S ThEEE RS AV BN EE .

332 NEThEE B EEVRERTEESHNERM
HATRMEEEE, £ 0, f co, B SR BUH HAE, %
I R SRR hRE A R X E BB R T HE LS
BYMEOR ARIE R . BS MREE B 5E. PRIk AR E R
DE,

333 MREDE NMRE—RIEAR<2mm B4
THE AXSEWNE 174U T, 92 fATRE
MEKRAERE,

INSENERBEEATANEMMINERESR
RER IRV B E VB R,

EMERERAES TE-SRME, AeE8.

MEBER. RAMESPHERE. shEIMEIEREH
ME. BRI BRIBRAMT SR FRE. 50%HIES
@B (forced expiratory flow, FEF) . 75%FEF =TGR
PO T 65%, 12 W/ NSIBTHEEPE RS, £ iHEFRES
KNS EIIEERER,

334 SIEMS |ERANEESWAZL 81EG
RiEitA, sBBiRh A, BobiRF A OREEE. H
fEREHEZEERE—R BEENSEAESEREA
B753%, IGEN BR AN Z, BB B8RSR
, BT GSER AN EIRE, ok ERE T
sRIBHEH AR IE R SINE 5 &, EF IRARR A
HER.

3.4 MK

BRASHEIELT 5 DBt
3.4.1 mhRkINE 53 K (arterial blood partial pressure of
oxygen, Pa0,) IEH{E 95~100 mmHg(12.6~13.3 kPa),
EEMmMESAE. . =5 60~80 mmHg(8.0~
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10.7 kPa) 32 B, 40~60 mmHg(5.3~8.0kPa) W P EF ;
<40 mmHg ANEE(5.3kPa),
342 AE-smE|SEE IBAERDES B
MmESEZ BEE—1TEE, 2ERBRATIRSINEENTE
15, BER B R M AT EPE WAV R EIEBEERG
T, IRZ=SBY Pa0, /9 5~10 mmHg(0.7~1.4 kPa) o
343 DfRMEENE REMADESHIERLE
BHIRE, EESEE N 95%~99%, A {ER H MHliE 2
HREN— 51T,
3.44 FHEIEYW Paoy/MANFRE(FO,), EEE:!
400~500 mmHgo
345 BBCE A SE mHEROMEDRYESREN
CO, D FAF= EMES, BB T B EE M —
$5FT. IEH1E: 35~45 mmHg(4.7~6.0 kPa)
3.5 $ERBIFME

FIERBITEEZ EENTN, B1F5 GINEE.
DERE. R EFEFEDIRES . HEARXR. T
EMEEFIRS, EREZ EEHNAIXAESMNE
BRI, LifRAmRE P E RN REFOATIBEER
AR B E B R EMNR( CAT 93 I EREEE
FRECERAFEMRIME 7 T 510,
3.6 BERELEEmhEEEGEN

H & 4 ;& 7E th( activities of daily living, ADL) BE ]
BETASRATARARE ENEEREMH#IT
WEETINEEN. BESAEMMBEEEEED
(basic activities of daily living, BADL) 1 TE M B & &£
7&3& Bh(instrumental activities of living, IADL) o ADL i
2 7 W% BT EOR T S20E B AL BIFR EE(ADL
DERFEEN TR 511) . ADL FEIRE T 5395
HE &GS R E T 5 E SRF, o] LIShEN
RFEERIHUR, EemtiTNEENEBLEEE
RENCERAFEIRIR 512) 0
3.7 :t,ﬁiilﬁ?“ifﬂa“”
3.7.1 SROIBBEEENIRERT SARFERER
REERNEBEHEE. DA, 1060, B BEER
TARMFEEKIITH. FEETH. BHTHI
BH1TRF
372 QEERATE ETEENLSMRER
M LUK R M R A E B MF AR, lapk BN 218
TESLPRIE R AR Y OB /5 o

(DMBip. —WMAOFZER T EOEFEBEN
. MR, FE. ERE. R, FR. REXLE,
ML TREENE RZH, ARBTGEBEETNK

R,

)M ER, AlRFZTFPFEANBLERE
SEWTE. £EERE. MMEESBAERBFOIEN
N, EXREENEMEITER. EEATER. [ 2K
MEPFERER, I ZHREREIRER. sclo0 ERE
HER. GEEREE/MNBBEENER. NE /R
BEXR. XBRHEEER(F N FTATE E 513~519
Rt ) &, IRIBEBE AGIEREESEN
£
3.8 EFRKEITE

i FLREENE T, AT
FERIREHETIES, BEMTEENLHE. Bald
KEEANBESITFRIREEERNMRHE 2002,
FMBAIT(E, BEEMBATE, HEERTEGES,
HipE 7N HE 2002(3% I35 #4 £ & s20~521)
BEERENRYEENRRE, RFNEENNE, &
BROABEEFFREEFEXTRIRKEFIA
SR, WEF AR FERBEHTERNETTER
ERYEIE TR,

3.9 BEERIT(H

BRTERMREEETEP— I EEHMAD
5. HhBENRRHOR, U EERERSRHRE, B
FBEENRNAZ — BRIHMEANESEERS. BEFE
R ERE(IRFRITHENOETE) . EREN. BB
REREER. LEXEMHEREEI. Epworth IEES
=, FHEM ERT R E E8TEEOER Tt
ff9), RIEEEAFBEREFESENER.

3.10 FIRTHEEITH

ESEIES, fYiEdIE-|8 BB EEE, BT
A lisen R A REIEIIHR N BIRMESS. B LAIEIEIhAET
ERZAREEREWEILE. KERLE,. §55
IR AR, ZRR LK. FEEST G EEE
RIS E. AFBNE X
3.11 BEEENRERESE

E*ﬁﬁtﬂ? igf_._-n mﬁf.i"‘ﬂﬁiy**%a%&tﬂ
BT MR R E TR
3111 MIRES NS BIRKENE L ihE
EEHAREESIRTE BERSHE B BEMMHE
AR LR RS EEISEAYATT. EXLsH
iE, EREERNFE, N EATENCHA ST
BEIRERT. IGHAR. BHEREIE. KET
HatirERMEREREDINETERIIE B
BAITAITHAE, FRBERERBITIHME.
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3.11.2 HEMZRSENEITE RIBE 10 lREEERIE
FoEM BUT=XERZ—NBENEBTEDS
BB ORmMBEERA. A EmERA. BT,
) . SRS AT &R, BB A #HITHN TELEE,
BT, BIEEENNARE T W EIMGaT it
TFMELERE, GIIRIE SN TRERE
(40%~60% A IREB) iE5, EFRRHITRE LA
BRNE, ERARERBREN NEZEERER,
EiF AR 2 INAE R BT BA LRI,
3.12 WREMTMEANIGHEESM
3121 @SHE TS DB PERETEERDEMHUIT
BEAENER, TENENREREEBEEN
BRI BIThEE KT, TERBRT M RE A RAKIE,
3122 FEEEE FMERERBEALRIIEE LN
BES, BHRTRLAARTEENE " NREN, S1iTH R
BYBHR, BIUERIN TR AR : SEBEREUE
TE-PE % AN BTN ER-MER R IS A T BB V| R - B |l
MERFIPEHTINER,
3123 REFE MEEARESIMEN, —HKE
BEBENMER(1~2A), TBILBETHRIRESE
WEN. (R, DR ERBH Y ERSHNEREERR
BEBEATUNREEFANRNMAREEBEARTE
CH B BSEERME, L BEMNENIEZAT
WERERR, B LB 52 SHMAERER, iR
ZFRHENSEN AN REME(2~24 B X8
EMEemiEmEENIEERE, LHRIES=ohEE
$. NEMER(24 BLUG) BEBLAT RE BT,
ERECNASERELNIR, HEER L, BRt
EHERRIELS,

4 LHFEBEMERESE
3.1 REHT

FRAMBERIIRMBXBEMIRHE, LB
BEWIMNRER, 7TRBRENFRIPERENESEE
RE, 251 EchFE mtE, NTELIHEEEE
HAR RSG5, 1M,

411 BHEE REARLEMFEREEREENRE
E=, *Em#ﬁﬁ—:{’ﬁﬂkm%ﬁﬂﬁ‘ﬁﬂﬁzﬁﬁaﬁﬁ%ﬁ?@iiﬁ
T 5% M AR

412 EEEFSTFHINE ETLMHEBLEKIEN
wiz, BIEsUEAENER, SEERNTEERIESR
5E, BIRRYEEEEHNMITEENERE
BhF iRt RIRE.

413 EHEFERE BlERIEEBEERESIAN
Fizzhilll R R b, EEIFE R IR AR/
2. 18580 IhEE, I ol B iR PRI A e 2 Ke B S5 B
SED WY, MEBZRZEEER.
414 —BREIREE HEBEFRARFNIE
Tﬁﬂﬁﬁﬁmﬁfhlﬁrﬁ,m%ﬂﬁsf’ﬁﬂm: b
EREMLRAN, BEERARERHRENRE,

HEFBRRREAFITEE: 2BEENTER.
BmEENEL. FhTHEITH, TBEEBEARS.
BBEAR. BEHEZNHA. KEHBE IR ABH
BN %,
42 &7

FITRARTREEREN. BREANREAT
FiEnE, MEEFRTHNSENA, AR EEM
EshRE N ME N, IRE BB EEREEN, B
FRHNRE. AT EEKERT. REfET. 58
TEZMAR, 2015 FEMIFRFES MARNREAS
frismPist, shA |7 T RS G IgEE ot
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