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Progress on Applications of Saliva Test in Diagnosis and Treatment of Cardiovascular Disease

LI Lin, DU Jia, LING Zhi, HU Zhixi*, LI Jie*
(Hunan University of Chinese Medicine, Changsha, Hunan 410208, China)

(Abstract] Currently, saliva testivers with high accuracy, quickness and noninvasiveness, has been regarded as an
alternative diagnostic tool of blood test, and it is applied in dintly, agnosis and treatment of cardiovascular disease. However, the
research in , hasthis field is still in its preliminary stage, the applications, especially in the objective study of TCM, have not yet
been fully recognized. In this article, the applications of salivary diagnostics in cardiovascular disease were reviewed, and to

provide new research thoughts for the diagnosis of cardiovascular disease and objective research of the combination of illness and

syndrome of TCM.

(Keywords) saliva test; cardiovascular disease; TCM syndrome; diagnosis and treatment

O LA 5 2 ™ L s T N 2R B Y e K
Zo— ey R A A T I B O LR B Y 0
LW, R AR A ARG JE R A S8, e
A8 9 Y 22 R 22—, BT A A2 I O
B BRI B bn " ——J AR B Bk i R (EE R Bk
T R 1A A B R R0 B T B 4503 AT RE Hh
B0 JUE A8 0 07, AR AR TR AR 22 R B A 2D | i
b ML A5 g ) A Sl G A T R B Y
MAEBRAS, 5 A BE & BEAR, (45 o W W st T
W WRg AL, R, XA PRE ARR AR A K
HZWIRLBYIFR K,

AR B A WS B EOR B #E 25 | W A

(U #5 B #9)2017-07-21

— TP 5 R AR HLIC 100 M 9 A E A T AT B
FERAE, RIRE, i T A IR AR T H
e Y80 A F A8 A o AT ORS00 | TG O 22 e
T FRCE ™ B A My SRR AL T R RCAR 2 e 9 A
MBI T B2 W RIS ) B b R VAR AR O R
B, B R ORI A R AR
(R, AT A M 3 2 1 AR 9 b S 4R AR W b
id, HTFERR RIS W mEs . Y E A A
J7 T W 0 B A 2 R R RE . R P ARG I
C 22 W T B e B S B PR AR
HIVET L HA B (1 5 28 2 Wb JF Hd ot i T
O MBI W, MR I S 0%, BA 2L )

(BE€TBE)EZK H AR 4 01 H (81373550); M /&4 # A JT WU H (16C1054 ) ;) j 4 K5 A WF 58 Pk 5 23 R0 4 92 36 31 R 351 B (208

2016-283 3).
(EFR A IS 0k, Lo, Wk, 2N 00 MU B 1 BEIETR BIF 5T

CEIEE ) WI&A, B, 8%, 1+ R 58 4 S, E-mail : 5471314@sohu.com; 2% 75, 5 #0421+ 058 4 S Ui, E-mail : 317768870@qq.com,



594 W17 H R 25 K24 254 hitp://gkzzs.hnuem.edu.cn

2018 55 38 &

RE Ry R 0 B e— R AR
SRR IR TR 9O I B i BEAR A= MU ic )

1 0 I 9 B R R AR e 0 B R AR

H mR I EB A% 7000 1Y IRV B AR e A
(O8N [ = W1 B4 s 9 = BN | K Y 1 ] R 2
B, X R A 50 B A AR AL 285 U AR OGP0 Hor
I 3 0 WLAILAS 25 1 T (eTnl) BlIA K 0T 4% T 1 R
PR ARSI A LA ZENY ) An K S5 02050 55 0T 5 XL
SEATAE T O 9 R T I MR AR IE B, O R MR
() B A% A s 6 B -1 (MCP=1) 5 247 35 e O
Joa KB E N5 J5 7 P B A 25 A AR A G

Punyadeera!™ & Bt il ¥ .00 [ 55 A8 57 0 o 1)
RUEFREY) CRP 5l A L B AT g3t 22 5 3, IF
UE S AL A CRP 7K S AR 3% A9 CRP K B A
B W A9 AE e PE (Pearson r=0.92,P<0.0001) , Foo 4504
R, o0 I AR I Y T R i A KT AR (NT-
proBNP) ik & K- E # A, T HLWE i NTproBNP
B RE 43 AT S s HEL AT AR G I R 2R i (82.2% ) il
FRAE(100%) o L3N K2R EE AT T B0
JEEERRRE WG BN A0 1 B R T P B K
S-SR i BRE Y 2~6 A% (P=0.005 )19, 1717 3T 3 14 BF 5 3IF
AH I TR 1 P B2 20 B (ET-1 A ET-2) 4 &
B TE AR GRS BN AT g A E B T MR S bR iE 4 T
TR 2K

Floriano PNWRA Sy 15 A O L [ B %0 72, e 308 4G
DSBS 7 AT RE 23 20 2tk O WL FE 9 A $ it — > 5 f |
PR R O 3 i M YRR A T AR SR I DR O A 0
LA AL 5 25 1) T X, Ebersole WFE 22 BHPY nfe i it A=
Yibrice e B vT A B T OPAk O S e 1 XUBS: . IFSY
RIL, tEO WUREBE £8 35 e Y LR 54 =) T 7 MB
(CKMB) 7K - L iE 5 A KB & 7, B CKMB 7E
MR P () 5 LV v B SR AR A R TE R DGR, 3
10 b SO WU BE F8 3 I s R AR A R B S
O L R A DG 13 MR 19848 1, Rahim 38 33
Xif Bl 2P O A B 3 LS A R R AR R A A il
P> %k B CRP,CK, TNF-o,cTn,MMPs,CD40,ILSMPO
E AN O AR R, UESET Malathi N
PRI ST O I 72 5 A 3 MV P o2 HIS—H 2 1 K
S R 3 B TR 22 BRRT Sl B 2 s 1 AE
P B BT AE oy T T B

AT UL R 12 W AT AR SR I R a2 W 2k O LA
ARG~ R T B D= R I oA R -
FHNARYT R R BRI AL

2 MRER LA O I E B s Y o EE IR e B A
W DA R, R D R ] LR 9 Y A

P A EE B L UIAR G T O R A AR L L (H
DL FE ik, B EROR , O B =2 E) AN SORS I (7] 5 5
AT HATE BIBHK KOG R 2 kAR %, E LT B
IR DIRE B, B R AN BE R0 I, O KR A2
L Ak LA Bk IR 0 KA 1 B ik 2R O
TP, (NG R B R R
CER ) oA R ) 30 2 Bk, HooR (s, H
EE A R E T AR A O 7 A R
fi. IEMGHEREER) =0 TE T EATH,
AAHTT O EE RN TR (R - Bk
HAC )W PRANM A T B AR I A3 B O i i
T, X O R 2 Kk T B AR AR — B ]
DL eE L9 B4 5970 55 B R A DDA . L O TN
A, RIe 2R, TR Z B AR A e, 1
JIE 2 B AN RE A2 7, AR IE 5 AR BRI RE Y S 45 4
WMV R HES R AE e, o T E S e R s 0 ] 5 3
PRI PR IR A B W B 7 A A B M
R, S fml VR FIE 00 O s 14 5 /4 B el

HT e AT DL R 2 S BOE O 0 1 LAl
Ve UR Z W -, AN VR O v IR o A AU
LA SRA S U g e AR B

3 ERSHEIEREBXERRIR

W S AR AR e 2 —  HIE R 5, 2
AR RS DT BE 6 Bl E W 5 7 0 E R 2 — P

PLYR 7R S L2 5 S BLAE A < IE W PR 5 - 15 1
PR T — VB I A ) 8 25 T A S R MR R v Y A )
By S T AR, HLAE R RS AN REIR S 1 B
W Y 4 pHL AF B2 AR I ) AR A SR S Rk A T A
WA T A B S AR VA T 7 A A e P 1 R
Sk SRR P BN SRR I R 1 2H S B 2
TR E RS ROWIE 0T, s & A
o7 Bl BRI e 22 e Rk, E— D48 T B
LB IE | 7L TR A SR AT B R E 45 3 AL 3R
G M A 1 5T SUR RS T R T2 R R

PR RS Wi Y 2 7 5 b BE TR R B AR S 5 A
By T o BRI SS T R ST

4 itig

FURT, MR L8 P4 5 [ S0 5 3 IR i UG
ML 274 A B 1 AR A, TEBOR 2 IR HA e B
HEAY A E, S e AU A e A
W7 vk B2 1 T ORI 2 ry i 3 2 2 1) I A
N — AR R OSSR, T AERTEVY 5 K ik
[l ZEAIE 5 Rt g, T R 2 40 4 T 5 1 Ak )
Bk,

O F LK B RN O B2 RS (SORS I [+ 5



553 B

W 48 A 00 o ML A 0 127 o B 595

AT EAE BB K KOG &R 2 BRARIE , IE BT P
A, DIREELBY , P RE T BO 0 A 1) BE Al 22
— o P, T 0 ARG S , NE Z l—— MR A
T R W YRR ) 1S P T 7 A L A A ) P
TEAGE 14 % WAL AR WIEE , K F R UEAG 1R 25 WL e PR 2
k55 AR R 2 GlOW AR AR AR 255, S mT I 7l O
S50 ML R 1 U A 2 Ay = B, G N 9 2 ) B
i, o RIS W SRR — M R AT RO
R RPN BD & BTN € 7N U 7 L 0
AT 22 9 T R R RS A E ST S B TG B
1312 Wi SR R0 B 16 BF 5 55 5

S Lk -

[1] HOFMAN L F. Human saliva as a diagnostic specimen[]J]. The
Journal of nutrition, 2001,131(5):1621S5-1625S.

[2] CHAMINDIE P, LIM K Y, ZHANG Z, et al. Human Saliva: a
Window to Detect Systemic Diseases[A]. European Symposium on
Saliva[C]:2014.

[3] JAVAID M A, AHMED A S, DURAND R, et al. Saliva as
a diagnostic tool for oral and systemic diseases[J]. Journal of O-
ral Biology & Craniofacial Research, 2016,6(1):67-76.

[4] ZHANG L, FARRELL ] J, ZHOU H, et al. Salivary transcrip-
tomic biomarkers for detection of resectable pancreatic cancer|J].
Gastroenterology, 2010, 138(3): 949-957.

[5] OHYAMA K, MORIYAMA M, HAYASHIDA J, et al. Saliva as
a potential tool for diagnosis of dry mouth including Sj?gren’s
syndromel[J]. Oral Diseases, 2015,21(2):224-231.

[6] DALANEY D P, BRANSON B M, UNIYALA, et al. Evaluation

of the performance characteristics of 6 rapid HIV antibody tests[J].
Clinical Infectious Diseases, 2011,52(2):257-263.

[7] ARORA G, SHEIKH S, PALLAGATTI S, et al. Saliva as a tool
in the detection of hepatitis B surface antigen in patients[]].
Compend ContinEduc Dent, 2012,33(3):174-176,178.

[8] OZBAY Y, AYDIN S, DAGLIAF, et al. Obestatin is present in
saliva: alterations in obestatin and ghrelin levels of saliva and
serum in ischemic heart disease[J]. Bmb Rep,2008,41(1):55-61.

[9] MALATHI N, MYTHILI S, VASANTHI H R. Salivary diagnostics:
a brief review[J]. ISRN dentistry, 2014, 2014.

[10] RATHNAYAKE N, KLINGE B, SORSA T, et al. Cardiovascu-

lar disease biomarkers in saliva and plasma[A]. ladr General Ses-

sion and Exhibition[C]:2014.

MIRZAII-DIZGAH 1, RIAHI E. Salivary troponin I as an in-

dicator of myocardial infarction[]]. The Indian journal of medical

research, 2013, 138(6): 861.

[12] AN K, SALYER J, KAO HFS. Psychological strains, salivary

[1

—

biomarkers, and risks for coronary heart disease among hurricane
survivors[J]. Biological research for nursing, 2014: 1099800414
551164.

[13] PUNYADEERA C, DIMESKI G, KOSTNER K, et al. One-

=

step homogeneous C—reactive proteinassay for salivalJ]. J Immunol
Methods, 2011:1-2,19-25.
[14] FOO J Y, WAN Y, KOSTNER K, et al. NT-ProBNP levels in

saliva and its clinical relevance to heart failure[]J]. PLoS One,

2012,7(10):448-452.

[15] DENVER R, TZANIDIS A, MARTINP, et al. Salivary endothe-
lin concentrations in the assessment of chronic heart failure[]].
The Lancet, 2000, 9202: 468-469.

[16] GURUSANKAR R, KUMARATHASAN P, SARAVANAMUTHU
A, et al. Correlation between Saliva and Plasma Levels of En-
dothelin Isoforms ET-1, ET-2, and ET-3[J]. Int J Pept,2015:
828759.

[17] PUNYADEERA C. New frontiers in heart failure detection:
saliva testing[J]. Bmj Innovations, 2016:bmjinnov—2015-000105.

[18] ZHANG X, SCHULZ B L, PUNYADEERA C. The current sta-
tus of heart failure diagnostic biomarkers[J]. Expert Review of
Molecular Diagnostics, 2016,16(4):487.

[19] FLORIANO P N, CHRISTODOULIDES N, MILLERCS, et al.
Use of saliva—based nano—biochip tests for acute myocardial
infarction at the point of care: a feasibility study[J]. Clinical
chemistry, 2009, 55(8): 1530-1538.

[20] EBERSOLE J L, KRYSCIO R J, CAMPBELL C, et al. Salivary
and serum adiponectin and C -reactive protein levels in a-
cute myocardial infarction related to body mass index and o-
ral health[J]. Journal of Periodontal Research, 2016,52(3):419.

[21] MIRZAII-DIZGAH 1, HEJAZI S F, RIAHI E.et al. Saliva-
based creatine kinase MB measurement as a potential point—
of —care testing for detection of myocardial infarction[J]. Clin
Oral Tnvestig,2012,16(3):775-779.

[22] MILLER C S, RD F J, FLORIANO P N, et al. Utility of sali-
vary biomarkers for demonstrating acute myocardial infarction
[J]. Journal of Dental Research, 2014,93(7 Suppl):72S.

[23] RAHIM M A, RAHIM 7Z H, AHMAD W A, et al. Can Saliva
Proteins Be Used to Predict the Onset of Acute Myocardial
Infarction among High—Risk Patients|J]. International Journal of
Medical Sciences, 2015,12(4):329-335.

[24] ZHENG H, LI R, ZHANG ], et al. Salivary biomarkers indica-
teobstructive sleep apnea patients with cardiovascular diseases[J].
Sci Rep, 2014,4:7046.

[25] HAE R =W, BR AR R e e —— A O IR,
B BE,2013,45(12):19-22.

[26] ¥ &AL IR AR 22 A LT 0 B R SCHR T R A RO R
g TP R VE F D109 1 R 2,2015,33(1):36-37.

[27] DEVI T J. Saliva—a potential diagnostic tool[J]. IOSR Journal
of Dental and Medical Sciences, 2014,13:52-57.

[28] JUIRAR 2 AR i, 500 76, S DAL R TG VP M ST 10 W 8 2 A 45 b 8
AR 52 )]0 22 [ P2 [ 24,2016 ,27(8):2019-2021.

[29] DLYR AR, 2% 50 45, 0] - 38, 55 DE 14 S0 — B Mg A2 I — W R Ak e
WA AL 2B 5[] A v 25 24 2% 3,2017,32(11):5084-5087.

[30] 25 YN, B A7 A, SR /0N 468 e YRUAS: I 1) 7 JT0 37 JRE (D). 980 e ol 5 24
K2 410,2016,36(2):76-80.

[31] sk e mn, £ 57 B8 56 RE, 55 0 A 2R B A [R5 2 MR B 1 J 2
SR FE()]. 0 s 25 R 6,2010,17 (4):336-338.

[32] # SEHE, A LT ITRAQ HIAE W15 S8 2 A 07 ok L I o I
A TE AT ) A P 94 22 S 3 3K R P (AR SO R SRR AT
T2 8 B2 T 9T B 30 JA4F 40 & K1l SCER[C) K Tb . Ak
RG22 ,2012:6.

[33] 25 YN, B0 Al B R, A5 L i ML R I N B 1 4R R S T
12 Wi R 5[], 7 2 22 35,2016,57(22):1949-1953.

(AL EHZ)



