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) BHEELZAFTNEBLATR—FTR=  TH—  THHEAHAMN
Wed %15 mL 0 BERKY B4 3251070402 mLAER AR
AXZBH— o TR LRI UFBRF % TR R 948 69 AP oE ik dx
EVUFERALZ B = o BRBT ;1. Salivette S E R N2 - 3 mLEF 4
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R TS S CE VR W ERIFE1.002 - 1.012 g - mL Z[H » HiK ((LHEEE299% LI L)
02 EEEEERYER - ABREKRIRER S WAT750 mLEJHETR - MHE R &7 #E 2 W
0.5 mL » H65%KE4 TE (submandibular glands) ~ 23%3K BIEAR (parotid glands)
~ 4% EE TR (sublingual glands) K8%HKEHE/NEEMRAR (minor mucous glands)
(Crawford, Taubman, & Smith, 1975)

IR RS E A (salivary immunoglobulin A) R FEBENTUWHERZEIREHA
(secretory immunoglobulin A) » HE#RBIKEREHIFEME (colonization by antigens)
A 2 b PR E R (upper respiratory tract infection) WIS —FhHfR » MR EEREN
AT AHN &N B A QIR 096t 2 (attachment) 28 % (replication) (Mackinnon %,
1993) © 1% IR 7eks RERIE & 58 i Tt E s AR AES) % > MR ERE BAN
MRy o T BEEIEIERGEESHGREEE D /N - ERHERTEREDA
SN EI R s R e E AW #E (open window effect) (Mackinnon,Ginn, & Sey-
mour,1993) » TR R B EARE ) - &8 B /R ES) I ORI ka1 - L
— A B R TER FIRIREREF (Gleeson %, 1995; McDowell Hughes, Hughes, Housh &
Jondson, 1992; Nieman ¥, 2002) °

IR ENE S EZAER R ESRIE - RUEE - NSWE - TR AR BR S R
SO > RSEmE T LA S Wi - Bl - BYNEQE > mMARE
ZREF - A B EEEENREE (Rantonen & Meurman, 2000) ° — L ER F RN A IR
o EERE  (cortisol) IRERE LIREEEE R ERIFHIIEE - RFBERIMAhrE
G ERE (plasma free cortisol) EEAEZHBAT SRR ES{LEE (Rantonen
% 2000) : BEESPAHALBERTEIERKTENRE -

S50 B A YA (biomarkers) L ZIFTE > HEH KRR AREREE
(cotton-based swab collection method) WERA AT AR AT AR 1E
S > R A YELN LB - HREFEARE - PEWERE - BREER ST
A5 LA U T R R 4 A 2 MR AR » B R VKERAS <20 'C B -70 CHR o ARER - BR
SRR o SSHAMEE AR O L1 S00g M 0 10 155788  DUUSMERIX A (Bishop ¥,
2000; Blannin 5, 1998; Hucklebridge Clow, & Evans, 1998; Shirtcliff Grander, Schwartz,
& Curran, 2001) » HEREEHAMEENEANNER - BADHEMEZHMEA S K
BRERERSeREER D R EEYIZRNRE - JIt - KXHE2 BRER
—~ FEMNBEREHREREECRERS BROEKREDA BEREAH

(salivary total protein) ~ BRI ES (salivary amylase) FINER 7 B SRR IR -
= FEZEEREE SR SR E EA ~ RRAEEOE ~ EIREO BRI IR 3 E & S
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A R R
N AR &

— - BHE

S CEBES 29.1 £ 2.9 B BER 742 & 1.3 ) M+2400 (FEES 283 +
21 BBERB 746 £ 1.7 &) BUHRERIAESHEHESHER —MER - - &
UZAEEERAEWIHRREREVAMRE > TELRES W THEIFHEEKR
TEERHI A L EEGEE) > AR — X121 IR Y HmDCERE -
-  ERRENESRE

HE— : HERAILGSalivette (Sarstedt, Germany; [B—) IRUHRE - B0 K Bijou
WY (587 mL) ERAFE - ZREE—EERE > RRELAMBEALCERE - I
1£18 T 200 mLIIKZ 1043 SEBALE TN (dribble) KHFIE (unstimulated) HIMETREA
Universal Tube EE[4FW (#7115 mL) » REFBIZLMEEE R4 ~3~21~0.7 ~ 0.4%510.2
mL i B A B AAEFRAIBijoulli 7 > FIERAER (F93 mL) BMEIAS —HH - EEZE
Moo MUK EEWRARZEGHEIN T —ERE@®ENBijoulid » MIEEHER
(shaker) LS00 rpm B E2578 < BER » FKFAFRBAEER ASaliverte B0 T
18°C R 1500 g TR /L 10575 - B0 1R > B —IRIKHHE ~ Salivette BB FIBijoufiER B X
WFRE - RREABITFGHEE 20CEEISHFER -

B— salivette BEREIRE (BEN—22  RENOLS : B) EEFINEREEHE
(o) - AIRELNE (%)
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BE . BTG Salivette (Sarstedt, Germany; [Bl—) W ~ 805 KBijou
WY (87 mL) ZHAOEE SHEEWNEERE > PHRF—HEEELERE -
T T RIEERT A2 8E0E T 150 mLAY7K » 3 7E B AR B & 0k T g > R LIF
185 K 3 SE R Z AR W 43 SE ) R SR R 58 - HA AR B M Salivette YRR H T
(2B SCHISF) » B—(ABMnmEBEAR 0% (BESDB) - DBERATERITFE LG EE
R BRITFTETE -20°C 5 SCIZENTE18°C K 1500 g F A0 1043 88 - AL FF =8 O & FIR IR
B EBRIFIEA-20°C ; SFRINTENIFTEE-20C » BEISHE HRZBR T AR 10057 8
% > 7£18°CR1500 g Tt L 104788 » ABRFEMOENRKEENEE -
= 2W\I5E

G SR B S A DR B N E I R R IR R 2R - BR DU
R o MEVRAV R EERERS1.0 g - mL*  (Chicharro et al., 1998) ° MEIRRIZERE HABREHIE
BREIE GG R #FE  (sandwich-ELISA method) » $8IAGomez E A (1991) FATHf
R BEREECEEREERNNFERAFMBEES (bovine serum albumin; Sigma, Poole, UK)
TEBRIEHR (BEHRES0- 1000 mg - L) » EEEREEAR RIS Coomassie blue  (Micro
Protein Kit, No. 610-A, Sigma) * HIEfEFHELIR Bradford (1976) Frlt o MERR & A
Z B ER Walsh B A (1999) BT o w5 G B R A Hl € R BEHELISA kit
(SLV-2930, DRG, Germany) * HF2F#http://www.drg-diagnostics.de/text/speichel.htm
Attt o

PO ~ #EETTS3E
A~ EAFRE R ZBERTEBNREETERE (Mean £ SEM.) - HaHER

THENEEEBER TBEH SN (one-way ANOVA) FIZEAE Nt-FEE (paired
samples Student's t-test) ° HETZRREKEER P<0.05 -

£ MRBR

HH—  EERENF0.2 mL E2 mLE - R EEWSalivette SRR LI E
R (K91%) » (BEWMKRE AR mLEF - EEEFEEEm (R—) - BREM L ERKREEH
FRHEIR I & LU RS R B RV TGN 5 R —F R PRI AISalivette TR ETIE RS A
BRI 7 o EEERE K2 mL-3 mLEF - BN 2 80F0ARRE 1058 (R 60 B /515 £ i S e
A IES V&N
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]’—  Salivette FEHIERIENRE

R KRR R BEOER R BRI ZER BB LIS 2R
& (mL) HAE (%) & (mL) Btk (%) &= (mL) Bt (%)

4mL  0.430(0.074) 10.7  0.277 (0.025) 6.9 3.286 (0.076)  82.1

3mL  0.044 (0.009) 1.5 0.269 (0.009) 9.0 2.706 (0.012)  90.2

2mL  0.007 (0.001) 0.4 0.242 (0.011) 12.1 1.775 (0.010)  88.7

I mL  0.004 (0.001) 0.4 0.163 (0.009)  16.3  0.849 (0.004)  84.9

0.7mL  0.004 (0.001) 0.6 0.148 (0.008)  21.1  0.582(0.006)  83.1

0.4mL  0.003 (0.001) 0.8 0.090 (0.014) 223 0.309 (0.006)  77.2

0.2mL  0.002 (0.001) 1.1 0.091 (0.007)  45.5  0.127(0.006)  63.4
MR RERELA HEREELE - R Y B AR L E B R IRE A
Salivette IR REZNZEIPE (B =) FHHZBERAERESABRE (197
14 mg - L") BENSRHCEBBMEZZENTHRE (165 £ 18 mg L") ;5 [F
ROBBTREAEREEDERE (549 = 53 vs 417 £ 27 mg - L) AR
WG (543 £ 75 vs 479 £ 66 U - mL*) & {H 20K [EEF 8 R 83 L B Al X
Z o ERIFHARE (7.7 £ 4.1 nmol - L) BHREREMAHEZFHME (102+ 4.2
nmol + L") < b4 EEEREZ SHEBRPCREREDA - BEHHE - BWEBAE

BB RS R R A I MR 2 A HET SRR -

250 210

200

140
150 1

-
E D
100 &
70
50
0 0 b
02-4ml con 4ml 3ml 2ml 1 mlr 0.7ml 0.4 ml 0.2 mi
(a)
700
500
400
- 300
& N
€ £
200
100

4ml 3mt 2ml  Iml 0.7ml 0.4ml 0.2ml

(d)




22 WEBHE=1E

700 * 600
600 500 |
500 | 400
3 400 O .
g E 300
> 300 =) :
200
200
100 100
0 0
0.2-4ml con 4ml 3ml 2ml Iml 0.7ml 0.4ml 0.2ml

E— SHEERREIRER A () BEBRHE o) I8ME o BERESRAET&E2TES
fE P < 0.05){B02-4mLBEE CEFEFRRIRED A b) - BEBHE ) IBWES O

RERREXZREASTRENR -
1S i8
10 g 12
= =
= 5 6 1
0 3 0
02-4ml con 4ml 3ml  2ml Im{ 0.7ml 0.4ml
(2) (b)
B= ISHEKEERRERBERACSEITNHE @a; *P < 0.05)» 80.2 - 4 mLEIHE
(B bv) BEAEERBERREIN -

HE . SHZFYERFEEREEERTERT Bl 0%  SFHERMEMAEDR L 2%
TREEZEANSCHE (0.232 + 0.009 vs 0.206 £ 0.007 mL) (BPY) -

1.0 : 10 0.25 - *
08 : ; 0.8 . :
- | o = | 0.20
g 0.6 g 0.6 . 0.15
._El 04! "é] 04 € 010
0.2 0.2 0.05 :
0.0 it 0.0 0.00
sC SF
(a) (b) ()

@ EEFBRENEEC EEARILR  QIERBEREDPERE (2) MIHREBERED
ZIEHER (b) : BERNE > BEEREOIEERILLR () - SCRISFRABEREEZR (P
< 0.05) ° SFERARTER-20C 8§19 £ 1.1 X : FEXBIEERCEIBREMRRGE -
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EER - EROZIREHA - BREEDE - R B AER 2 E SR A
[E#% % FSalivette IREEENWEE - RADBRERZBKRAERETAEE (1111 *
16.1 mg - L) FEEAIEMSC (55.1 = 89 mg-L') FISF (33.1 £ 7.7mg-L") ;i
HSCHNERSF : #HELBRETAEUNEL > FADBREEZHEDERE ( 627
+ 68 mg - L") BEZEAEMSC (423 £ 31mg-L*) FISF (298 £ 33 mg-L"); [t
o4 > SCIREEZE®MSF (Bh) -

150 700 1 I
I 600 : 5
o 500 1 o *
100 |
= o1 400 I * 1
& * )
E 1 1 E 300 —I
50 1 | *1 200 1 |
B S |
N "] i
. || . | .
DB sc SF DB sc SF

(a) (®)

Bh BEEREEIREDA () HERREHE Ob) JEERL - DBEZCERBERELANIER
B EEREE S SCRISFIEEZ (*P< 0.05) » MESCHEEMEIRSFIREEE (1P< 0.05) °

READBIE L Z BRI EIEN (605 + 128 U - mL") RIEBEZEEMNSC (512
+ 116 U-mL') FISF (382 = 110 U - mL") : {B¥RFADBYR & 2 g 7 B (B A i B
(3.1 £ 1.0nmol - L) ANEEZEEMNSC (5.5 + 1.0nmol - L") FISF (5.4 + 0.6 nmol -
L) (ER) -

800

O]

BN EERBEMBEEE ) NIBEETREERRE b)) 2¥{L - DBNEACERBESHRES
FRSFUREEE (*P< 0.05) » SCIEESETNEISSFLEESE (1 P< 0.05) - DBIRSEER BRI EEE
EERRE EHSCIBEEFISPEEE (*P < 0.05) °

-7 -
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B H %

MERR I & A AR B R A B B AR IR M E MR EYEAIG T E > AR ENR
FE IEFIFERIER F#E AR (Tunovuo, 1998) ° HER M Z BB (salivary organic
constituents) KJFHEIR B PARA PIME KR BRYRCE » BIANR 32 RIBUZ BERR 43 MR £E 52 R
BZBRTINRSBEERZBRENREIRELA (Brandtzaeg, 1998) ; #HEBMERIRIR
feThke (acinar cell function) MEMHEEH NI MERENEECOERENEE
(Rantonen & Meurman, 2000) °

TR R (R—) ETSaliveueffBHmMRIERERE » HHIREHEREN
A1 mL-3 mLE} o Z{E S RBRATE R ZRIMERTT & 50.3-0.7 mL - min' WY ERE L » W5
SRV ER BHA th 3 B8R — o SERUERERIAE B2 > TR /0 ) e R B3 R L 1B R VTR
B (HEERE K3 mLIE » Rl & K e Fm Sk m iy -

BT — R AR R OREER e R AR — o S AR SRR RIS R E
A BREEHENRREBENERERONEGT2 T (B2 ERAEAMEBICER
TR AR A B R B A R 2 A YESCHIRE - G B R RSB RS L RIS
HAT B HRIE T 51%F70% RZKREEA (Bfa) o E{EKR ShirtcliffF A
(2001) HYRFZEFERERLL  BARK RE TG Salivette BBITER -80CEEISWE R A
HEOOBUHIMER » HRRREOARERAFEMBREE BEBREERL T72% (49 mg -
L'vs 177 mg * L") - EMAMZCRIFE REBIARBRETRIK T KRENRZEIREHA -

BT E R IR IRRE TR GRD TR AR R O E IR B A R B 1
(Bl Zc~ Ze~Tb~/Ra)  BEBHINTER - AMHEHNTTRERREBREREHA - &
BRI e B H A M ks AR ME 22 (Misra, Bisoyi, Khan, & Patel, 1991;
Parslow, Stites, Terr, & Imhoden, 2001; Ramasubbu, Puloth, Luo, Brayer, & Levine, 1996;
Shirtcliff ¥, 2001) - ERERBR_HER WML ESHNREREAQA - #EOEEREY
B§ » HJF K ol BEZK B 2R 2 - SlaNSCRISFRIMER AR B R RIE 5 - {HSFIE#
BT E P EER T REER1005 88 » K I3 74 2 8RO 12 B3 T8 1T B M7 36 b 369 e 4% 4 e
IR IR (EIRY) -

AH 5% 2 R R R A R AL AT Shirtcliff A (2001) WIRRFERER TR » AW ZE
ST AR IR R B R IR R I N R i B B R R E76% (B =FIMEB7<b) » {HShirtcliff
AL TS RAVRERIR D 20% o 0 APTHE 51 57 B 0aR iR B 8 I S 08 048 1l T e S R e 4 o 250
THIKFEE B HRTEEHERIE > ERMERERE R EERERERILE  HEERE
R — P HREE -

WEE 18 47 B IR AT R O BE B R HERE RV SR AR IR » (R ERATE S O SR R g 8z
R 0 B E £ AR IR IR A R AR HEMD IRAR 77 1% - AT R ERIE B E Saliveueliig
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REED R — AR 5/ /5 > RSMTEGRIES ARG - R G R8O R B
B % 8% FHmiR oW EREEHERE 2R A& (B _b-d-ffMBE=b) -

WEGEBR: > MIRSEEKIBRE G » BE G A OMGBIEE » KL HEBHRT
I - FFFFC# MIZH % B AR/ 243 (evaporation) ¥IIEIRIRERIRE - MAEEEE IR
R E - EEBER T WERKECTFEEMEER AR IHERA RIS
REEAR—EEEN S NRTGERRAEREDA - MREEDE - HEREN
Be Al R R H B R 09 E /5 R - MBI BEAEUNL T E M Z ik
(suction device)  KIEEHE —HHZEHE R A BRI 00 1 & B2 Bl vk R R E H AL
RE (Aufricht %, 1992) » BRLKENEEEIBEETROGAHE » NIE - DHER
=3

12 ~ & &

ATHIBFeAE R BRBEREE N —EREN T - B EgPLEMKLEREN
A~ HERAEEREE ~ R A R T 57 H [ RERT I E #5 3R » T ELF & & 2 % SR Bl R 4y
WEEBEHMEZ RS - RBLUERAILERERREE R HEERTRE R
B EmAEH R -

71 R SCER
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The Effect of Different Saliva Collection Methods on
Concentrations of Unstimulated Salivary Iga, Total
Protein, Amyluse, and Cortisol

Tzai-Li Jerry Li

National Dong Hwa University, Taiwan;
Michael Gleeson

Loughborough University, UK

Abstract

There are many antibodies, hormones and proteins in saliva; therefore, saliva
has been used for researches and diagnosis in exercise sciences and immunology.
However, there have only been few studies inspecting if this collection method
affects the concentrations of salivary biomarkers. Purpose: (1) determine the
effects of different salivary volumes on collection efficiency and on the levels of
salivary IgA (s-IgA), total protein, amylase, and cortisol using the Salivette swab
collection method; and (2) investigate the influence of different methods of saliva
collection on the levels of the above salivary biomarkers, and on the estimation of
saliva flow rate. Methods: Eight healthy men (mean £ SEM: age 29.1 £ 2.9 yr;
body mass 74.2 £ 1.3 kg) and twelve healthy men (age 28.3 £ 2.1 yr; body mass
74.6 £ 1.7 kg) volunteered to participate in Study 1 and Study 2, respectively. In
Study 1, subjects were asked to produce 15 mL of unstimulated saliva by dribbling
into a tube over a 20-30 minute period. The samples then were divided into the
following volumes: 4mL, 3mL, 2mL, 1mL, 0.7mL, 0.4mL, 0.2mL, and control
(~3mL) for inspecting purpose (1). In Study 2, subjects completed three 2-minute
unstimulated saliva sample collection periods in counterbalanced order for
inspecting purpose (2). Results: (1) Salivette swab became saturated between the
saliva volumes of 2 mL and 3 mL, and this range also produced the best efficiency
for collecting saliva samples; (2) the levels of sIgA, s-total protein, s-amylase and
s-cortisol, were all significantly affected by the presence of the Salivette swab;
and there was no relation and regular changes between the effect and saliva
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secretion volume. Conclusion: Our findings showed that the swab collection
method significantly affects the results of salivary IgA, total protein, amylase and
cortisol. With regard to previously reported studies in which swabs were used to
collect saliva, our findings suggest that the results of such studies may be

compromised and need to be reconsidered.

Key words: saliva collection methods, sigA, s-total protein, s-amylase, and s-cortisol.
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