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OCOBJINBOCTI MIKPOKPUCTANI3ALIL 3MILLAHOI CZINHU

B KNTAUCbKUX CTYEHTIB

03 «QHinponeTpoeckka Megn4Ha akagemia MiHicTepcTea OXOPOHM 3A0POB'A YKpaiHKU»

Bigomo, wo oisuko-BioxiMivHi napameTpu CnMHKW
Ta iHWKX BionorivHux piaMH opradiamy ctabinbHi, Wo
3abeaneyye romMeocTas CMCTEMU «CNMHA-3YGHMIA Ha-
niT - emans 3yba» [1,2,3]. CnuHa, 9k i iHwi GionorivHi
PiaMHU, NPY BUCYLIYBAHHI KpMCTANI3yeTbeA. B ymo-
Bax NATONOrT KpucTanizauiiHi BnactmeocTi Bionoriy-
HUX PigWMH 3MIHIOITECA. YUCNEHHI aaHi niTepatypu
cBiAYaThk NPO OOCNIIKEHHS BNMUBY Pi3HOMAHITHMX
dakTopie Ha npouecn MIKpOKpMCTanisauil 3MmilaHol
CNUHKU, WO NIATBEPAKYE 3HAYHY YyTNUBICTE (PeHo-
MEHY YTBOPEHHA KPUCTanie poTOBOI PIAWHKM AK WOA0
€HAOTEHHOTO, TakK i 30BHILLHBEOrO ennuey [4,5,6]. Tun
MiKpoKpUCTanizauii 3anexuTe AK Bia okpemux isu-
KO-XiMiYHMX NapaMeTpie POTOBOT PiaWHKW, Tak i Big 3a-
rantHOro cTaHy opraHiamy noavHu. Ue ayxe vytnu-
BHA NOKA3HUK POTOBOT PIAMHW, AKWA BUKOPMCTOBY-
€TLCA B NPOTHO3YBAHHI Kapio3HOTo npouecy [7].

FPaHiwe Mu eXe NOBIAOMANANK NPO BMCOKY NOLWMW-
PEHICTL TA iIHTEHCHBHICTE CTOMATONOMYHUX XBOROO, ¥
nepLy JYepry kapiecy 3ybie, y KMTaHCLKUX CTYOEHTIE,
AKi npuByNK Ha HaBYaHHA B YKpaiHy [8]. 3Mina, 3 oa-
Horo Goky, couianeHoro ¢ratycy, Wwo notpebye Gine-
WKMX BUTPAT BHYTPIWHLOT eHepril, (Pi3M4HMX 3yCUNb,
moGinizauii pesepeis opraHiamy, 3 iHWOro — KniMarto-
reorpadivHol cuTyauii, cnocoly XUTTA, Xap4OBOTO
paLiOHY NOTiPWYIOTh AKICTb KUTTA IHO3EMHUM CTyOe-
HTaM. Pearyioun Ha ailo BHYTpPiWHIX ¢akTopie i dak-
TOpIiB 30BHIWHLOrO CEepeaoBMILA, 3AATHWMA 3MIHIOBA-
TUCA MIHEpani3yloMMiA NOTeHUian 3MilaHol CrUHWU.
BiH MOxXe BUCTYNATH iHAMKATOPOM CTBOPEHHA Kapie-
COreHHOI CcuTyauil B pOTOBIA NOPOKHWMHI. ToMy ao0-
CUTE AKTYanbHOW NUWAETLCA NpoBneMa JiTKkoro Bu-
3HAYEHHA B NpUByNoro KOHTMHIEHTY HanpaBneHoCTi
3MiH ¥ 3MILLAHIA CAMHI TA IXHLOT NPAKTUYHOT 3HAYH-
mMocTi. Ue i cnonykano Hac Ao BMBOpY METH LbOro
AoCNIAKEHHRA.

MeTa aocnigxeHHA — BH3HAYEHHA MOXAMBUX 3MiH
THNIE MIKPOKPUCTARI3aUil 3MiLLAHOT CNUHK B KMTANChKMX
CTYAEHTIE ¥ AMHAMIUI nig vwac nepebyBaHHA B HOBMX
couianbHUX Ta KnimaroreorpadivyHux ymoeax.

06 ¢KkTH | MeTOAM AOCNIgXKEHHA

AnA AocArHEHHA NOCTABNEHOT METH MikpokpucTani-
3aUit0 HECTMMYNBOBAHOT 3MILLAHOT CAWHW BMBYANK Me-
Toaom Neyca M.A. (1977) [9] v 30 KMTAACLKMX CTyAEH-
Tie {18 wHakie i 17 aievart) sikom 20-25 pokiB, CTOMATO-
norivHoro chakyneTeTy, AKi NpuOynNK Ha Hae4aHHA B O3
«AMA MO3 Ypainuv». Nepwe obcTexeHHa obpaHoro
KOHTHHreHTY 0ci0 npoBoaunK micna npubyTTA Ha Ha-
BYAHHA, @ NOTIM NOCNIAOBHO Yepe3 0AWH, ABA Ta TPH
pokun nepedyBaHHA B HOBHMX YMOBaX.

Marepianom anA AocniaXeHHs crnyryeana 3miwa-
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Ha HECTMMYNLOBAHA cnuHa. 3abip cnuHKM NpoBOaUB-
CHl HAaTLWecepue, ane He MEHLWIE HiXK Yepes 2 roguHu
nicna ian. CTepunsHOO nineTkoilo Bpanu cnuHy Bes-
NOCEPEAHLO 3 AHA POTOBOI NOPOXKHUHM. 13 nineTkn 3
Kpanni CrIMHKW HAHOCUITM HA YWCTE, 3HEXKUPEeHe npea-
METHE CKNO, BUCYLLYBANMW NPH KIMHATHIA TeMnepary-
pi. OTpumaHi npenaparn BMBYanu nig manum 36in.-
LWeHHAM BiHokynapHoro Mikpockona Tuny HUND-500.
KpucTanoyTBOPEHHSA OUIHIOBANM 33 Kpannew 3 Hai-
Binbl BUPAXKEHNUM KPUCTANOYTRBOPEHHAM Npenapary.

MNia Yac kNiHiYHOro OO0CTEXEHHA AOTPUMYBANUCA
€THYHUX HOPM, BvKNageHux y FenbciHcbKil aekna-
pauii 1964 p., moandikoeaHin 42-10 BCecBiTHLOIW
acambneewn (FoHKOHr,1989). Bia kOXHOro nauieHTa
6yna oTpumaHa iHdopmaudinHa sroga. O6CTeXeHHA
NPOBOAMNKM B YMOBAX KNiHiYHWX 3aniB kadeapu Te-
paneBTUYHOT CTOMATONOrT 32 METOAMKOI Ta BUMO-
ramu BOO3 [10]). OTpumani nig yac 06cTexkeHHA AaHi
nianaranu komn 1wTepHin oOpobui 2a 3aranbHONpPMIA-
HATUMHY METOAAMH MEANYHOT CTATUCTHKM.

Pe3ynbTaTH Ta ix 06roBOpPeHHA

MopieHANEHWA aHaniz OTPUMAHKUX AAHKUX NOKA3AE.,
O Ha NEPBUHHOMY OOCTEXEHHI KMTANCLKMX CTYAEH-
Tie 6ynNu eUABNEHI NEBHI BIAMIHHOCTI B TMNAX MiKPOK-
pucTanizauii amilaHoi cnudK. Tak, y nepepaxHoi Gi-
NbLWOCTI  cTyAeHTiB (66,6718,61%) peecTpyBanu
HAUCNPHATAKBIWKA, | TUR MiKpoKpUCTanisauii. 3Hay-
HO pigwe, B 30,0£8,37 % BuNaakie, BUABMEHO KPUC-
Tanu Il Tuny. CRig Takoxk 3asHayuMTH, LWO B CNHHI K-
TANCLKMX CTYAEHTIEe kpucTanu Il Tuny cknaganu nu-
we 3,3313,28%.

Ha noetopHomy oGcTexeHHi, yepes 1 pik, nepe-
A0BI NO3MUlT 3aiHanKM Kpuctanu |l Tuny MikpokpmcTa-
nizauii cnuHn — 50,0+9,13% (p<0,05). Cnocrepirana-
CHl TEHASHUIA A0 3HMAKEHHA NUTOMOT Baru Kpucranis |
Tuny. Ix crano BaBiYi MeHwe — y 33,33148,61%
{p<0,05) Bunaakis. BiacoToK CTyaeHTIB i3 KpUucTana-
Mu BKpain Hecnpuatnueoro |l Tuny 36inbwmeca B 5
pasis i cknae 16,6716,8% (p<0,05).

He3HaHHA POCIACLKOT MOBKM Ta, BHACMIAOK UbOrO,
OMEBMOHA 3AMKHYTICTE KUTAWCbKWUX CTYAEHTIB npm3-
BEMW A0 HECBOEYACHOrD 3BEPTaHHA NO CTOMATONON-
YHY AONOMOry Ta BIAMOBM Big NiKkyeaHHA 3ybie B
YKpaiHi; moTuew - GaxaHHa i Tpaguuia npoBoaMTH Bi-
ANOeiaHe MikyBaHHA HA GaTekiBwuHi, B KuTai. MNpoTte
noaancwe 00CTEXEeHHA, Yepes 2 pOKM, CNPOCTYBAano
Ui 3aneBHeHHA | 3adikcyBano we Ginblwe noripweH-
HA CWTyaUii 3i CTAHOM POTOBOT NOPOXKHKMHK. 3a paxy-
HOK 3MEHLUEHHA BIACOTKY CTYAEHTIB i3 KpucTanamu
CnpuATNKBOro | TUNY MikpokpucTanisauii amillaHoi
CAKWHKM HA 10% 36iNbLWKHNAcA KINBKICTEL CTYAeHTIE i3 |l
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TMNOM kpuctanie i aocarna 60,0+8,94% (p=0,05).
HaTomicTe, YacTka crygedTiB i3 Il TMnom kpucTani-
3auii 3MIilWAaHOT CNMHKM Yepe3 2 poKM CNOCTEpPEXeHb
sanuwunaca crafineHow. HactynHe o6CTeXeHHS
KMTARCLKMX CTYAESHTIB, NpOBEAEHE Yepes 3 poKu, BU-
ABWMNO B HWX neeHy cTabinizauilo npouecie MiKpokpu-
cTanisauii aMilaHoi cnuHW. Ak i padiwe, AoMiHyBaB
Il TN KpucTanie — 56,67% ewnaakie {p=0,05). He-
ZHAYHOID MIPOID, HA 7%, 36inblUMNAacA KiNbKicTL OCIH
i3 HaseHicTIO kpucTanie lll Tuny i gocarna 23,33+7,72
% (p=0,05). HaToMicTe BiACOTOK OGIG i3 | TMNOM KpK-
cTanisauil 3miwaHol cnuHK xoda i He HabaraTo, ane
3HOBY 3MeHLUMBCA A0 20,017,30% (p=>0,05). MoaibHy
AMHAMIKY MOXHA NOACHWTM TUM, WO HABYAHHA HA
NepWoMy poui BianoBiaAHWM YWHOM NPUNAAac Ha No-
YaTKOBMA eTan aganTadii, Nnepioad HANPYXKEHHA KOM-
NEHCATOPHWUX MexaHismie. Apyrid pik HaBYaHHA
CNpUIMAaETLCA AK nepiog ix 3HMxKeHHA. Yum Binbwe
MUHAE Yacy 3 MOMEHTY NpuByTTS B HOBi YMOBU Mell-
KaHHSA i HaB4aHHA, BiaOyBaeThea crabinizayia nokas-
HMKA NOLUMPEHOCTI NEeBHMX 3aXBOPIOBAHb, WO BiANO-
eigae casi cTiMKOT aganTauii.

Hamu npoananisoBaHo TMNKM MiKpOKpUcTanisaull
3MilAHOT CNUHKM B OBCTEXEHUX CTYAEHTIB 3anexHO
Big CTYNEHA aKTMBHOCTI Kapiecy | BCTAHOBNEHI aesak
ocoGnuBocTi. Tak, HA NepPBMHHOMY OOCTEXKEeHHI Ku-
TANCEKMX CTYAEHTIB 3ycTpivanuca 0cobu Tinekn 3 i
CTYNEHEM aKTUBHOCTI Kapiecy. ¥ 18 (6018,94%) ocib
i3 | cTyneHem akTMBHOCTI Kapiecy peecTpyBaBCs ne-
peBaxadMi | Tun kpucTanie, WO CBiAYMNO NPO BM-
COKMIA piBeHb MiHepPani3ylo4ol 3AaTHOCTI pOTOBOT pi-
aMHU. BoHu ayctpivanuca B 72,22+10,56 % Bunag-
Kie. Yepes oguH piKk pa3oM 3i 3HKEHHAM MiHepani-
3YI0MOT 30aTHOCTI CMMHWM HAMITHMNACA TeHAeHUiA Ao
NiABULLEHHA [HTEHCUBHOCTI Kapiecy B 00CTEXEHMX
oci6. Mpo ue ceiguuna nosea 16,6746,80% {(p<0,05)
oci6 i3 lll cTyneHeM akTMBHOCTI Kapiecy. HaTomicTe
KINBKICTE CTYAEHTIE i3 | CTYNnEeHeM akTMBHOCTI Kapiecy
3MeHwnNaca Ha 30% i B IXHiA cNuHi HAa 62% 3MeH-
LWKAAcA KiNbKICTe KpUcTanie cnpuatnueoro | Tuny. B
0cif i3 UMM CTYNeHeM aKTHBHOCTI Kapiecy KpucTanu |
THNY 3ycTpivanuca B 61,54+13,49% Bunaakie, a |l
TUNY — B 38,46+13,49% (p<0,05) eunaakie. Yepes 2
pPoKK 0Gi6 i3 | cTyneHeM akTWBHOCTI Kapiecy 3MeHLn-
noca Ha 23%. Y HUX yxe aoMiHyeae Il TMN MiKpokpu-
cTanisauii - 60,0+£15,49% (p=>0,05).

AHani3ylouu xapakrep MikpokpucTanisadii 3amiwa-
HOT cnuHK ¥ 12 oci i3 aKTMBHICTIO kapiecy |l cTyneHs,
BCTAHOBNEHO, WO HA NOYATKY OGCTEXKEHHA B HUX ne-
peeaxas | TMn KpucTanie: BiH peecTpyBaBCcA B
68,33114,23% BMnaakis.

Yepes oauH pik y uii rpyni BinBysca nepepoano-
Ain cTyaeHTiB: Micus n'ateox BMOynux ociG, y aKkmx
Ha OAMHULIO NIABULWIMBCHA CTYMiHL AKTUBHOCTI Kapie-
cy, Gynn KOMNEHCORAaHI 3a paxyHOK BianoOBIiaHOT Kinb-
KOCTi CTyaeHTiB, npulynux nicna noripleHHsa cuTya-
uii 3 rpynn oci@ i3 | cTtyneHem akTMBHOCTI Kapiecy.
YHacnigoK Ub0Oro 3araneHa Kinekicte cTyaeHTie i3 |l
CTYNEHEeM akTMBHOCTI Kapiecy He 3MmiHMnaca, ane B
HUX YK€ Nnoyae gomiHyeaTty |l TR MikpokpucTanisauii
3 Tiew X Y4acTKoI, Wo BKasaHa euwwe ana | TMNy kpu-
cTanie (58,33114,23%. p<0,05). OagHak Ackpaeo
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NPOABMNOCA MigBULUEHHA IHTEHCUBHOCTI YPaXKeHHA
ayQiB kapiecom. Tak, Ll cTyniHe aKTMBHOCTI kapiecy
BnepLUe 3apeccTpyBanu Bxe B 16,6716,8% (p<0,05)
KMTARCBKUX CTyaAeHTiB. [pH ULOMY B HMX 3HOBY X Ta-
ki nepeeaxae |l Tun kpuctanie (60,0+21,91 %,
p<0,05). 3pewToln, yepes 3 PoOKW CnocTepiranoca
fAeHe niaBuLleHHA Biacotka ocib i3 Il cTyneHeM ak-
TUBHOCTI Kapiecy. BiH nmigpuwueca Ha 38% i gocar
3HaYeHHA 26,6748,07% eunaakie (p<0,05). NMpu
LUBOMY KpucTanu | TUNY He peecTpyeanw, a vacTka
kpuctanie Il i Il Tuny Byna oaHaKOBOIK — BIANOBIAHO
no 50,0+17,68%.

BHCHOBKH

lNpoeeaeHMM AOCRIAKEHHAMU BCTAHOBMNEHO, WO

3 aMiHOO cTyaeHTamMu Kutaw couianbHux Ta Knima-

ToreorpadivyHUX YMOB 3MIHIOETLCA THMN MIKPOKPUCTA-

nizauil amiwaHoi cnuHu. 3a 4ac Tx nepeGyBaHHA B

HOBMX YMOBax nodas goMiHyeaTtH |l TMR MiKpOKpuC-

Tanizauil CNUHU, AKUIA XapakTepu3aye MiHepanisyio4ui

noTeHUian CNUHK AK HW3bKMA. 3 NiABUMWEHHAM TUNY

MikpokpucTanizauii cnuin eig | ao lll B KMTARCBEKKX

CTYAEHTIE AOCTOBIPHO NIABMLLYETLCA AKTUBHICTL Ka-

piecy 3ybie. MpoeeaeHUA aHaNiz OTPMMAHKUX AAHWX

nigTEepaXye MOKNUBICTE BUKOPUCTAHHA TUNY MIKpoO-

KpucTanizauii 3Milwanoi cAMHK Nopaa 3 iHWKWMK NoKa-

3HMKAMK B PONi NPOrHOCTUYHOIO TECTY CTIHKOCTI 3y-

Gie o kapiecy, 4NA BUBYEHHA TEMNIB NPUPOCTY Kapi-

€Cy Ta po3polKK KOHKPETHUX NpPodinakTUYHKUX 3ax0-

Ais NPy CTOMAaTONOrMYHKMX 3aXBOROBAHHAX ANA iHO-

3eMHMX CTYAEHTIB, 0COONKED B NEpWi PokK nepeldy-

BAHHA B HOBWX YMOBAaX.
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Pesiome

AocnigkeHo 0coBNMBOCTI MIKPOKPUCTaNI3aWil HECTUMYNBLOBAHOT 3MILLAHOT CNWHW B KWTAMCLKMX CTYAEHTIB,
Aki npuOynKu HA HABYaHHA B YKpaiHy. MOHITOPUHT 3MiH MikpoKpucTanisauil cnuHv npoTarom 3 pokie nepebypaH-
HA B HOBWX YMOBAX BWABMWB MiABWMLUEHHA KinkkocTi kpucTanie Il Ta lll Tuny. 3 NigBHweHHAM TUNY MIKpOKpUCTanNi-
3auil cnuuM Big | ao lll B KMTARCLKMX CTYAEHTIE BMABMNM AOCTOBIPHE NiABULLEHHA AKTUBHOCTI Kapiecy 3y6is.
OTpumaHi aaHi NigTBepAXYIOTe MOXKMNMBICTE BUKOPUCTAHHA TUNY MIKPOKpUCTani3auil aMilaHol cnuHM nopsag 3
iHLUIMMKU NOKA3HMKAMU B PONi NPOrHOCTMYHOMO TECTY CTilkoCTi 3yBiB Ao kapiecy, AN BMBYEHHSA TEMNIB NPUPOCTY
kapiecy Ta po3pofkn KOHKPETHMX KapiecnpodinakTudHux 3axoais Ang iHO3eMHUX CTyaeHTiB, 0coBnnBo B nepuui
poku nepebyBaHHA B HOBUX YMOBAX.

KnwyvoBi cnopa: KMTAACkKI CTYAEHTM, Kapiec, 3aMillaHa cnuHa, MiKpokpucTanisauia.

Pezlome

WccnegoeaHs! OCOBEHHOCTH MMKROKPUCTANNM3aUWKW HECTUMYNMPOBAHHOM CMEWAHON CAIOHB! Y KMTaMGKHX
CTYASHTOB, NPUBLIBLUMX HA 0Byd4eHue B YikpanHy. MOHUTOPUHT U3MEHEHHIT MUKPOKPUCTANNU3ALMKN CMIOHL B Te-
JyeHue 3 net npebuiBaHWS B HOBLIX YCNOBMAX BLIABWMN YBENMYeHUe konudectsa kpucrannos Il m [l Tuna. C no-
BbiLUEHHUEM TUNA MHUKPOKPUCTANNM3ALMHA CMELIAHHONW CIOHB! OT | Ao Il ¥ KUTANCKUX CTYAEHTOB OTMEYaEeTCA A0-
CTOBEPHOE NOBLILIEHWE CTENEHW AKTMBHOCTM Kapueca. Mony4eHHBIe AaHHBIE NOATBREPKAAIOT BOSMOKHOCTE MC-
NONb30BAHWA TUNA MMKPOKPUCTANNMMIALMM CMELLAHHON CNIOHBI HAPAAY C APYTMMMW NOKA3ATENAMU B KA4YECTBE
NPOrHOCTUYECKOTO TECTA YCTOWYMBOCTH 3yBOB K KApuecy, AN U3yYyeHMs TEMNOB NPMpOCcTa kapueca u paspabo-
TKM KOHKPETHBIX KapMecnpodunakTuieckuy MeponpusaTMAd Ana MHOCTPAHHBIX CTYAEHTOB, 0COGEHHO B nepBLHie
rogbl NpedLIBAHMS B HOBLIX YCNOBUAX.

KnwyeBble cnoea: kKMTAHCKHE CTYAEHTHl, KAPMEC, CMELLAHHAaA CNIOHA, MUKPOKPUCTaNN3auma.

UDC 616-008.843.1-057.87(510):543.219.3

O.D. Salivk

PECULIARITIES OF MICRO-CRYSTALLIZATION OF MIXED SALIVA IN CHINESE STUDENTS
SE "Dnepropetrovsk medical academy of Ministry of Health of Ukraine”

Abstract. Numerous investigations confirm more sensitivity of phenomenon of formation of oral fluid crystals
both to the processes occurring in the organism and to environmental effects.

Aim of the investigation — defining of possible changes of types of mixed saliva micro-crystallization in Chi-
nese students in dynamics during their residence in the new social and climate-geographic conditions.

Materials and methods. Micro-crystallization of non-stimulated mixed saliva was studied by P.A. Leus's me-
thod (1977) in 30 Chinese students (18 youths and 17 girls) aged 20-25 years, who have come for studies to
Ukraine. The first ingpection of this contingent was carried out just after their arrival, and then coherently in a
year, two and three years of their staying in the new conditions.

Results of studies and discussion. On primary inspection in 66,6718,61% of Chinese students there was
registered the most favorable | type of micro-crystallization of mixed saliva. Significantly rare, in 30,0+8,37% of
cases crystals of type Il were revealed. Unfavorable crystals of type Ill made up only 3,33 %. 1 year later among
all types of crystals, crystals of type 1l of saliva micro-crystallization (50,0+9,13%) took leading positions. Quanti-
ty of students with saliva crystals of extremely unfavorable type lll increased by 5 times. Further inspection per-
formed in 2 years registered aggravation of matters. The number of students with type N of crystals increased
by 10%. On equal terms, in percentage ratio number of students with favorable type | of mixed saline crystalliza-
tion decreased. 3 years later in Chinese students a definite stabilization of processes of mixed saliva micro-
crystallization was defined. Same as before type |l of crystals dominated. The number of persons with presence
of type W crystals was the same, but in insignificant extent, number of patients with favorable type | decreased.

We have analyzed types of mixed saliva micro-crystallization depending on caries activity. On initial examination
in 18 {6018,94%) of persons with the | degree of caries activity in mixed saliva, type | of crystals prevailed. They oc-
curred in 72% of cases. One year later together with decrease of mineralizing ability of saliva, prevalence and intensi-
ty of caries in the persons under investigation increased. Number of students with | degree of caries activity de-
creased by 30% and in their saliva amount of crystals of type | decreased by 18%. Over and above, in 17% of stu-
dents lll degree of caries activity with lll type of crystals in the saliva has already been registered. In 2 years number
of persons with | degree of caries activity decreased as yet by 24% and in them type Il of micro-crystallization domi-
nated (73%). At the end of three years of observation over Chinese students, number of persons with W stage of ca-
ries activity reached 23%, and in 27% of persons unfavorable crystals of lll type were registered.
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Conclusions. 1. Monitoring of changes of saliva micro-crystallization in Chinese students over their 3 years’
staying in new conditions revealed increase of amount of unfaverable crystals of Il and Il type. Together with
the increase of micro-crystallization type, it is noted a reliable increase of caries activity stage. 2. The data ob-
tained confirm possibility of defining of mixed saliva micro-crystallization type alongside with other indices, as
being prognostic test of teeth resistance to caries, for studying accession rates of caries and developing specific
caries-prevention measures for international students, especially in the first years of their staying in new condi-
tions.

Key words: Chinese students, caries, mixed saliva, micro-crystallization.
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