BT BT S M VR B 5 URE K P AR S Ak
FEL REL BRY KRBT g, HHe
VEZRGKR AL, R ERE s G, R EREEBE KOS T RS SR E
SSEEEE, JbAT 100190 A S R 5 = BEAAThL N hiR Bt 100039;
SYLIRAE P T 42 bty , B Rt 210009 # AL RIS B P9 43Rt b 5¢ 100730.
TRAF RN S A X AR SCAT [ 58 D ik
HEMEE: H#E, Email: xiaoxh2014@vip.163.com

[RZE] B R ks 8 7 il O 52 a3 e v i ) 0 CMEVRORE D 9K
B, ot 5 MR KT AAR DG, DA e VOB A'F D IR S 00 P i B 4 s S B i PR
. H¥E IAFERBIER (NGT) HAWEIRR (DM) HEILil 268 i, [FH
KA 2 I K AT RS o 0 0 B P 5~ i A 4 E B AR A o Birfon
BRI 2T 2 9 20 SO 7 52 10 R VRORE IR AT R AL M Z0 22 1 (HbALe) JK-F
Y 1H] Eb R A Kruskal-Wallis H BRFIAS S,  AH G 23 >R A Spearman A#H2G%
£5 3 DM 2R MBE . MEFREA] HbALc “THME#SE T NGT 4, HIEAS
M ZESR (P<<0.05). MEEPEFIY) S ABE N 100 15, 20, 25 mg/L, 4MER
B LR T35 T B3R V) KT, MER0RE 55 B /KT 2R 58 (SR R % r 7311
9 0.321, 0.379. 0.509. 0.428, P }<<0.05). £5i& DM 3 [¥IMERHE K-F I &2
T NGT ABE, MEREIREE =20 mo/L I, R 5 I KT 52 582 IEAH 5,
HUE AR R A r BR.
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[ Abstract] Objective The concentration of saliva glucose was measured by
the high-precision ion chromatograph, and then the correlation between saliva glucose
and blood glucose level was analyzed, which provide the clinical data for saliva
glucose as an auxiliary index of blood glucose monitoring. Methods A total of 268
subjects with normal glucose metabolism (NGT) and diabetes mellitus (DM) were
enrolled and fasting venous blood and saliva samples were collected at the same time.
The levels of saliva glucose, blood glucose and glycosylated hemoglobin (HbALlc)
were measured by ion chromatograph, automatic biochemical analyzer and
glycosylated hemoglobin analyzer, respectively. Methods of Kruskal-Wallis H test
was used for comparison between groups, and the Spearman correlation was used for
correlation analysis. Results The mean values of blood glucose, saliva glucose and
HbAlc in the DM group are all higher than those in the NGT group, and the
differences are all statistically significant (P<<0.05). Saliva glucose cut-off points are
set at 10, 15, 20 and 25 mg/L, respectively. When the saliva glucose concentration is
greater than or equal to the above cut-off points, the saliva glucose level are positively
correlated with the blood glucose level (r=0.321, 0.379, 0.509 and 0.428, respectively,
P<0.05). Conclusion The level of saliva glucose in DM is significantly higher than
that in NGT. When the concentration of saliva glucose is greater than 20 mg/L, there
is a significant positive correlation between saliva glucose and blood glucose, and the
max correlation coefficient r is 0.509.

[ Keywords ] Diabetes; Non-invasive blood glucose monitoring; Saliva

glucose; lon chromatography; Correlation
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0 G R G 46 32 25 Bk, AL H BT 75 38cA Tl R A I 32 B o MR AV

BEE . RERLIMESR AL IO ISR ISR M 1 b &
WYz — (R 208 (RS RIS e AR, mT DL B SE 5 6, 23
T Z W T (HMEE & = (DON MK 1/200~1/508D . jlesr 52 2604,
LIRS e RS (1% g YA DU M VRS0, Wl LA R 52 A i v e P YR
RS FE 755K, BT LA YROHE R B A G PR TT0 AU ITEO) . [ BAAE AT LA sy 1
BT TR I YRR (V) vk, FE IR b, AT AR F B T e s it SRR 1
B NAE AR PRPS S8 HEVECE 5 I < [RT 50 2R, B AE D9 M VRORE 5 THUR AR SS PR it
e RS SCHF 5t D9 SR M YRR A D S 4% RO IE e 55 S 2k i«

1 BEENE
1.1 PR BER

RN BRI ZE R 2 B 5 = R 2 v (R BN IR S A S 2 B 43

SEEFRACH (NGT) & LR (DM) #4.

NG R 18~80F % 3 AR 19994 thh 5 TL AR 2H 2 vh: ) Wi K i Ptk
Ao MBI EH ABE: 2SHE MM (fasting plasma glucose, FPG) <6.1 mmol/L
H¥ES 452 h (2 hour post-prandial plasma glucose, 2hPG) <<7.8 mmol/L; ## /K
i B . FPG=7.0 mmol/LA/E2hPG=11.1 mmol/L.

A BT B IhRERRAS; 2B LA 2 BRSO B AL A R )

REPR AT 55

AR A i€ FIREAL R RS, 8 T N R IF e B e s =R
O URAPE N R E SR RER) BRI Gtz (2017 &5 i

%036 5), AW REE T RIERE.
1.2 BFRITE:
1.2.1 MEVRAEASREMAL
AHIE TR Je BMERCR SR 7 15 ARt AL TR, [ B b o Fr) M VR A 5



RAEMER (F8E, Salivette) P, ZRZWHF OIRE R M8 (ZE &, K=8
h) MEBCREE AT SF BUE KM o BARERIERAR LR : A MEBCR B2 h IR A e i
NI 3~5 min, FRRMEIR 70 52 AR T, SRR R MR AR T, B0
(4000 r/min, 10 min, B0 12.3cm) JEEC BB, BESRMERE =2 mL.
KL B MR E T 95°C/KIE 1, £F 30 min JEHUH . B 2RV #1250, 250, (4000
r/min, 10 min) JEHL & . FH 0.22 pum 1) PVDF S IE, I8 bAoA
(5] LU 51 e i o

1.2.2 BERERERPECE

YHERF AR U 2 A o Y, P AR Al /K C 1) R FE oA 1000 mo/L A b v il 46
3 IR BRGSO B T R =, B AiK e 2F, BH) AN A (0.04. 0.06.
0.06. 0.08. 0.10. 0.12 mg/L) )% % FEFrUE TAE IR -

1.2.3 FEEVRPEVRFE A I

F & F €4 (Thermo Fisher 1ICS 5000+ ) il iU E A RS, 0 aick R 7™ 4%
PR B AT « B4 R34 CarboPac PA20 (3>30mm), 4344t CarboPac
PA20 (3>150mm); ¥iiE 0.45 mL/min; KAk 3Gl gs, s % H bR
PRdE DU BT T s CSARIRTE: 30°C; ATMNARIREE: 30°C: TAEHMK: Au, &
Ll Ag/AQCl: BRI, AMAESHIE 1.

R 1B IR 2 WE S AR R R R AR

INFIE] Cmind A (%) B (%) C (%)
0.00 80.0 20.0 0.0
15.00 80.0 20.0 0.0
15.5 0.0 0.0 100.0
20.0 0.0 0.0 100.0
20.5 0.0 100.0 0.0
25.00 0.0 100.0 0.0
25.1 80.0 20.0 0.0
30.00 80.0 20.0 0.0

vE: A RRFEH4K, B A8 250 mmol/L NaOH %3, C 83 500 mmol/L NaAc
I
AT VEAE A B FER S 0.04~0.12 mg/L Y5 Bl N B BUIF2e o &2, 2Rl
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KRB R?=0.9967, ] %1 HHE 1) B ARAS IR B A2 2 pg/Lo oA 55 42 P 0 8 AR X b v
7 (RSD) HIFIME N 0.75%, ke [EBCR {8 A 103.07%[1,

1.2.4 IMFERVEELL I LT 5 H RS

Ak L 5 M YRR SR (R D HEAT o 4 E S 2B AR 0 A I 5 AR 7K, R4
MLLE H A GRS TR Kl HbAle 7K1

1.2.5 G20

P B gt 2 A ) SPSS 19.0 B fFab e, R IERMiRRGE, &Z4HMER
Bl ML K HbALe 7K-F 3 Aids RAREA A . Bl LihAr g (R 467
¥ Fon, WA ELECK A Kruskal-Wallis H B AR5 . M 2 /R 2 (Spearman)
SIATHERONE S MBS . HbALe FIAHICHE, DL P<<0.05 N7 A Guit5 3.

2 SR
2.1 FFF BRI A HE I

AT LGN R 5 3 1528 3% 268 141, 53 135 A\ 22 133 A\, E# (52+14)
%, Hrp, NGT 4Hitil 146 A, B 63 AN, &£ 83 A\, Fi¥ (49#5) ¥, DM 4
it 122 N, B72 N, &£50 N, Fi#E (56H3) %,

2.2 MHEWHE. MR HbAlc ZE NGT 1 DM WA F i

MR 2T A H, DMALEE ILPE . MERRE . HbALC K1V ¥ E &
T NGT AR 24, Hifif. MERKE. HbALc /K-PrEM AR B A Gt 7%
5 (P<<0.05) . #* 31, Spearman FHIRMEHTEE R E7R: £ NGT 418 DM 4,
WERORE 5 IfUFE . HbALe /K2 [ ¥ T8 5B 3 A ek
£ 2 ME. EERFER HbALlc KF{E NGT 4151 DM 41 Lk

ZH a4l CPEE g (RN i EO H P
T NGT 55 56 (5.1, 6.0
98.312  0.000

(mmol/L) DM 8.2 7.6 (6.6, 9.8)




W Y NGT 14.2 47 (1.8, 13.4)

5204  0.023
(mg/L> DM 18.2 29 (14, 87)
HbAle  NGT 5.2 55 (5.3, 5.8)
53523  0.000
(%) DM 6.4 71 (58, 8.7)

E: NGT AHIEHBAWE, DM ARERRKEE, HUE Kruskal-Wallis
WIS, P AAREZEMLAFE (P>0.05, WHERTLLZEE X, P<0.05,
W =R B E Y P<0.01, WEERAEERBZEE ).

#£ 3 DM 4. NGT 4L b 5 pE . WERE S HbALc FAH <M

B! A Spearman AR Spearman A Spearman

NGT W r=0.122, VT r=0.099, 1L 5% r=0.452,
(N=146) iy P=0.141 HbALC P=0.256 HbAlc  P=0.000

om EEE 4 0ss, R o082, M o518,
(N=122) s P=0.5703 HbALC P=0.429 HbALc P=0.000

H: NGT RREFELEFFAEE: DM ICER IR EE: HbAlc AAFHEL ML
FEE; NCEREAE, rCEMEREL PAEREZFMAKT (P>0.05, FH4ZE5H|
TRFREN; P<0.05 MAENFREZFZN; P<001l, MEZENFIETEER
DO
2.3 UUARFEERFED] SR pE S g . HbAlc FAHS

TEH NMERER 208 10 mg/L 24500, Ja ik, FRATTDAMEROME R B2 4 10, 15,
20, 25 mg/L {E Y s M e S5 U6 . HbALe ARG SR 4 AT H,
R ORI FE <<V B ANMERORR B2 = V) A (10, 15, 20, 25 mg/L) Bf, 7
20 ) MR K S I AEAE B2 R (P<<0.05). 5 P, 4MEHEIRE < i
{5 (10, 15. 20. 25 mg/L)> I, MERRES MAE. HbAlc 7K~V [a] 30 i 3 A ok
Vhs MEREVR BE = D) BN, RN S5 R 2 R 2 ARG (30 r=0.321.
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0.379. 0.509. 0.428, P #<<0.05). MEVHES HbAlc tH R EF EM% (501N
r=0.295. 0.430. 0.508. 0.459, P $4<<0.05). v, 4K & =20 mg/L I,
VRO 5 1B . HbALe /K P22 IR i AH 9% R 8 r k.

R A UAFRIREEMEROE V) s B 1, Al CET A0 &

Kruskal-Wallis H & F1£G: 56

VIPStiEl " " -
S ! FME A (R ED H P
(mg/L)
i <10 6.8 6.1 (5.3, 7.6)
I 0.114 0.736
(mmol/L) =10 6.5 5.9 (5.4, 6.6)
s <10 3.1 24 (12, 4.4)
e Y13
10 iHh 160.106  0.000
(mg/L) =10 50.0 22.7 (140, 455)
HbA1LC <10 5.8 5.8 (5.3, 7.1)
. 0.540  0.462
(%) =10 5.4 58 (5.3, 6.3)
) <15 6.8 59 (5.3, 7.3)
LR 0.126  0.723
(mmol/L) >15 6.7 6.0 (5.4, 7.4)
s <15 45 29 (13, 58)
15 e YR 125.266 0.000
(mg/L> =15 66.0 33.7 (204, 62.4)
HbA1lc <15 6.7 59 (55, 7.4)
. 0.012 00913
(%) =15 6.6 59 (54, 7.6)
) <20 6.7 6.0 (5.3, 7.3)
LR 0.243  0.622
(mmol/L)> =20 6.9 6.0 (55, 7.7)
I Y <20 4.6 29 (15, 58)
20 R 107.901  0.000
(mg/L> =20 76.2 37.3 (26.7, 81.1)
HbA1lc <20 6.6 5.8 (5.3, 6.8)
0.143  0.705
(%) =20 6.7 5.9 (5.4, 7.6)
ik <25 6.7 59 (53, 7.2)
1.794  0.180
(mmol/L) =25 7.1 6.2 (5.6, 7.8)
) <25 5.0 3.0 (14, 6.3)
25 i 93.146  0.000
(mg/L> =25 86.9 46.0 (33.4, 104.6)
HbA1lc <25 57 5.7 (5.3, 6.9
0.942 0.332
(%) =25 6.9 6.0 (5.6, 7.8)




E: HAUK Kruskal-Wallis #5361 g8 i1 & P AAREZETEAT (P>0.05, P

RV P RTE SS9

P<<0.05, MHZENH BEZ X,

P<<0.01, W& ZEMNEFIEH

SEE.
R 5 MEWCHE =D SRS, RN S IOPE . HbALc RUAH M
IR 28,
ARE Spearman AR Spearman AP Spearman
(mg/L) (mg/L) e P 28 P e P
<10 WECRE  r=-0.054,  MEWEFE  r=-0083, ¥  r=0.754,
(N=194) ~ s  P=0456  jparc  P=0.288  ppare  P=0.000
10 o N \
>10  MEBPE 0321, MEEBE =g 05, ma  =0702,
(NS74) e P=0005 00 P=0019 ., P=0000
<15 MEREE =075, MEANE  r=0.106, A% r=0.745,
. (N=216) o P=0269 . P=0150 . P=0000
>15  MEWRE r=0379,  MEWBHE  r=0430, 4% r=0.781,
(N=52) i 4 P=0.006 HpA1lc P=0.003  Hpalc P=0.000
<20  MEEHE =077, MEAFE r=0117, M r=0.727,
(N=225) | P=0.252  HpAlc P=0.107 HbAlc P=0.000
20
=20  MEAME r=0509, MEWME  r=0.508, MH%  r=0.871,
(N=43) 11 P=0.000  HpAlc P=0.001 HbAlc P=0.000
<25  MEWME r=.0103, EAME  r=0.139, M r=0.729,
(N=232) | P=0.118  Hpalc P=0.050 HbAlc  P=0.000
25
=25  MEBHE 0428, | MEWFE  r=0.450, M r=0.875,
(N=32) g P=0009 ., P=0008 . P=0000

¥E: HbAlc REMEMLMAEH; NREREARE; rAERMKRE; PREER
FZMAKF (P>0.05, WMAZERTLEZEREN; P<0.05, WAHAZEZNAEEEXL; P
<0.01, WEZEMNFIEFERZEE O,

3 Wik

PaSCRAoE, 5

M PR VB T DS 3R R AR AR = A5 (1) B EAE . B

TC 7R MV 73 WA I BE AR AE < BIAE” P, 5B KT IA %] 10~15 mmol/L



o, BT R A 2 KR WA AR, LT SRR . AR AN 2R
Frf, MR RE =10 mmol/L 1) 5 LU A 9.3%, BRI 2 45052 138 MRV IR I A 31K
BB ERES, X TR R A SR — A R R (2) H BB R
VYRR L R ¢ 7 R R R O AR P ) B IEAR G . — T,
W e PSSO RORE AR FE 3G 0, T W PR S8 2 ) 9 I AR AR 1 v e 55— 5 T
IF JE R 10 A 5 ) S5 [ B KT, T 5 e R YRR P 00 o AR ST RN 32
W D RS EAT AU B HE A RO 7T, 33X 0] B S M AE DS o — MR L (3D
W R £ 7 2 M RO /K T TR VRCR B O ) P v A I L MR A e 1]
S AR SZ AR IRCIR S T MV, B0 1 AR B IR HIAOIRAS T MR o 9 S s P
RS T USCER 21 1 MR8 0S80 7 1) B B — e s A, AR 7R AR ICIR S TRl
BTV, oYU ML VRE A B J AE S RS I WA B o O T 45 7 B3 B2 YU 4
WA ER 25, FRATT AN [R]9AR P2 (g R0 7K T D D) s e T Mol YRS 5 TR 7K S 2 T g A
KM, ARER: HMERBRE =) SE (10, 15, 20, 25 mg/L) B, MERHE
5 MpE K38 RS IEA DG o, MRS =20 mo/L B, HHOCRE r &
Ko ZEWHIR: MWERIR W — B KRR & (ZU)RUED B, MRS i
Wil TAEAE — 8 IR B AR DGV o SN PR b EBORE 23 AT LB 7K P B, RT3 5%
A 7 B AT — e KT R TR

gi b, ABFRHE T ERESONE T NGT ABER DM B35 i ME R, &5
SRR, WE PR S 0 N OOHE S5 B v TR L N o 2 e VOBV B =20
mg/L I, MEGRE 5 MR KS 282 ARG, HULRAOC R r K. AN
W R0 A (R T DA B e A S B A HE R I PR » BB B B BT B R
IR, an2h-G ORI R AL S I MR /K, T e e PR,
SEIGPREESR,  AEAE DAMEORE 48 b 1 0 ) U RS I 2B 4 AT 47
FIREMSRE A 1R 3575 AR 2 v 5%
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