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WEFHGITFENL(P<0.05), EEANT2h A, AL/2.A1/4 F2 G1/2.G1/4 M3 B fo ALP K A BRZHFER KGR E 2
RAAARE GCGARN, /A REBAAR LR EAHAKT 1/2 REBAF GARNTBIRELZNE, 004 K4 LF ALP K
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KBRS ABN; MR, LEAmig; @it k; BEsnReg

DOI:10. 3969/j. issn. 1672-9455.2016. 13. 007 X #k#rER:A X EHS:1672-9455(2016)13-1760-05

The influence of alanyl-glutamine on the biological activity of human buccal epithelial cells in vitro”
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Abstract: Objective To study the influence of alanyl-glutamine (Ala-Gln) on the cell growth, protein synthesis, and alkaline
phosphatase (ALP) biological activity of human buccal epithelial cells in vitro. Methods According to the reagent of Ala-Gln or
glutamine (Gln) added in the human buccal epithelial cells, the cells in vitro were divided into group N (the control group) ,group A
(Ala-Gln) and group G (Gln). Mealwhile,in accordance with the recommended basic concentration, gradient concentration 8,4,2,
1,1/2,1/4 and 1/8 of group A and G were set up. After culture of 12,24,36,48,60 and 72 h,cells were counted by flow cytometry
instrument,and drew cell growth curve were drown as well. In addition, the concentration of ALP was detected in the corresponding
period. And the levels of total cell protein were detected of each group’s on 72 h after the culture. Results The amount of cells in
group N did not change obviously within 72 h. The levels of ALP increased over time,and the difference of ALP in the group A and
G on the 72 h compared with before the culture were statistically significant (P<Z0. 05). After adding the two drugs,growth of all
cells were accelerated obviously within 24 h,and the levels of ALP also increased significantly (P<C0.05). Within 72 h,cells num-
bers and levels of ALP in the group of A1/2,A1/4,G1/2 and G1/4 kept increasing. While the cells numbers and levels of ALP in
group G1/2 and group Al/4 were lower than that of group G1/2 and Al/4,respectively. There was no statistical differences in cell
growth status and ALP content between group A and G (P>>0. 05). Levels of cell protein in group A and G were higher than group
N. A1/2 and G1/4 had highest cell protein levels. And there was no significant difference in cell protein content between corre-
sponding concentration groups in group A and G. Conclusion Ala-Gln and Gln can both accelerate the growth of buccal epithelial
cells. Too high or too low of the Ala-Gln and Gln are not conductive to the growth of the cells. While.1/2 recommended concentra-
tion (16.5 mg/ml) of Ala-Gln is more reasonable.
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BEARN R HZ)E R &5 MR .
1.2 &KF 54 D-Hanks Z i (A B, & 100 000 U/mL
HHE.100 pg/mLEHER .3 mg/ L ZHEEZEK B, 24 U/mL
Disease 11 il M199 1% 3% 5 | b 2R (A 5 168 55 JI6 4 1L & (FBS)
(B3 B Gibco, USA); — H % 7 il (DMSO) (3 § MPBIO,
USA) ;BEMRE (MTT) (£ H Amresco USA) ; Triton X-100 (3
B Sigma, USA) ; — % Ak i 40 B 16 18 35 32 48 Gk B Forma, Sci-
entic, USA) ; B IE 2 46 X (3K B Labsystems dragon MK3,
Finland) ; CKC-TR-2W {8 & & 4 5% (3£ H Olympus, Japan) ;
il i i+ 50 AL (INNOVATI, German) ; YJ-875 % i ik T./E &
TR IMB AL AT ) 596 FLEEFRAR (b 5t A2 S F AR W H R B
SR s HAEA PR SABC 325 A R - 1 A= 4 T
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0.5 min, PBS #rifk 2 vk, IR AL ST S BR i 2 n Fi s~ 414,
BIREZ) 0.5 mmX 0.5 mm B4 A A &8 =i D-Hanks
W4 CTFRA.3h Nk ELRWE., fE#% & M. A D-Hanks
WVEBARA 3 WA 2. 24 U/mL Disease [T i, 4°C pk 48 it
BOEAL R 2 SR T 240 805 IR BHEOK R I 248 5 L 0.
25 % JBE 37 “CAEIRYR A 94k 5 min, A & I3 #Y 1 95 W41
A AR W], i3 A 100 B2 Jeak Mt 38, i #s =
B0 1 000 r/min 8.0 5 min, W bV W EEHT A BE 57
T T TR A I 40 M SC B G A i %k, DL 5 X 10" /mL % 4%
T 96 FLIE IR N8 37 °C 5% CO, M FI3R B B 9546 v 8
Fe R R BR AR MR M, LS R 3 d e, i AE K
T 90 VoI EARNT L A AR PR IR B 3 3% . D-Hanks P
MRALBE U A 0. 25 % JBEfiF 37 “C i 4k 30 min, {525 BB T
DR B 43 240 A5 [5 J56 BE Ji5 i A I3 B 85 3R 0 1k T Ak T
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W E R A A Gln IS IIE N G 4 & 202% a4 i i
M199 K5 3% 35 R ANMIAE g % B, 8 o N 41, iR 4 Ala-Gln 7=
vt fo FET U0 ] 5 e A AR R B A5 S BB L  Ala-Gln 3 WY
BLfliolk B2 € A 33 me/mL, 758 Gln ¥ IR 1 5 il Wk i Ry 22
mg/mL, 9K 5 AR N A A MR B AT R BE R BE L 4 I 8. 4.2,
1.1/2.1/4 F0 1/8 (9 Lo B #EAT I LG . K A 1 G 4H 534 A8,
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4.G1/8 % 744l
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BREOL: 3 g He Rl Lo AT AL AR 5 o 0 4 U7 19 I B 44 i T 1k
J& - BL 0. 75X 10° /mL [ 4l i % B 5 A BRI IEAT I K EE9R . Fr
A R AT, LUEE 100 mL ¥57 82 A 250 mL = f )i b (4%
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A 0.5%FBS # M199, 96 L& T CO. B34 32 72 h
JG s FEEAAWM T pH 7.4 19 PBS v ¥k 3 W T, AL
A 150 pL 0.5% Trton X-100 2413 # )5 - BL 200 pL 247
e 25 [ ol 3 30 o 1 ) P B A g A T 562 nm YK I
G BE AR AR B A I 2 A 0 Ol R 4 B R VR B (pg/mL) L X
ST A HEAT 3 IR
1.3.5 ZHff ALPIEPERDRSE HUEE 5 AOBIRIIE [ 2 4l it . L)
1. 0X10° /mL (¥ 200 v J 2 0 F 96 FLE5 IR 20 %6 i 4 i 7
M199 B Rt hE 5% 4 d, FFFL N AAR . il A Triton X-100,4 °C
S LTE 72 h DL B 12 h B R R 45 FLR AR B s okt B 28
TR —IFE AN 55—~ 96 FLAR . 5 ALP 270 & ud WK I % L
Bl L B R, KO A Wl R4 BR R TR gk 4k
(PNPP) i {857 5 75 B 156 S0 22 45 0 {X _E T 405 nm i < F 0
G B R WA i ALP 35 M, AR AR A i 00 O B 4
B ALP Y& FE (U/mgprot) , 3F i Ji 45 11 ¥k BE BEAT AL 0F % 56 By
W 2 #4T 3 K,
1.4 Giitasab s 2 Y80y LBk T8 I &R O 22 45 17 . %
T Ve BE 40 2 [] b %% SR B Tamhane's T? # 5&, 5% B SPSS17. 0
Bt A HEAT 40T . DA P<<0.05 B ERA Gt E L.
2 &% ES
2.1 MROMERFR I B R T R A A0 5 T AR L
Z I . 9 188 % 40 i 4%tk 5K 5 AR i R 2 L LA T
2 SABC 1 Y 0, 5 o 15 55 40 I 2% 0 O 1 2 1 % €6 B o 3% R
OB B A B £ U 3 S PH M 40 H L F I % 5% 100 40 2 R O
Bz 40 it A 25 4 R AL DL R 2

1 EOMEFHARBERERT LRER
(8] & B RE < 40)

2.2 AR AEE N A4 KA T L T —FF
15 A0 ML FOT AR W AR 4L, 7E 1. 00~1. 01X 10° /mL i A P Fif
2iWE R 24 h DU R AR B R 0 Al i A= 4K (F=3. 127,
P=0.001) ;3 , A8 A4 Fl G8.G4 M 24 h J5, 40 fu %k B K W
WA ;48 h JE . A2 1 G2 41 i % B 3 K T G % E g . T
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Al/8 1 G1/8 Zu I % H 47 F F 560 h )5 . AL Fil G1 4 fa %5 H
WRKIT B W wite, %A 72 h ], A1/2,.A1/4 F1 G1/2,
G1/4 0% H AR B8 AR 1 1 2 1 K AR 2 R 02 AL/2 4 A%
72 h AT 4. 17X 10° /mL, e KME; Tk & A 8% G 4l
L1/ 4 B R A K EUIR T 1/2 A H 22 R TG
(P H 1,000, A I G 4150 % R #e B 2 22 [ L 41 i 2k
KGO EFTLEH ¥ B X (P>0.05, W1,

2.3 KHMBEEOKY SAYREHEBEOKTESET
N 41, AL/2 F1 G1/2 21 40 Mo 26 KO- S 25 B 413 55 o 10 2% %
REZHue B A A1 G A5 M A ML 2 A K F 22 R R/h.
%2,

2.4 HAMME ALPIEMEL R N AN ALP K FE & B
Vi) 91 A% A ST 388 o0, AL A b Wi R AS i 24 0% G 4 B L FE I AR
iy )E AR RE 24 h LAY ERBT B4R & T ALP (KT (F=
5.776,P=0.000); H:h, A8 A4 1 G8.G4 M 24 h J5.,ALP /K
FRE B AL 548 h 5, A2 1 G2 4] ALP 3 K i B T 48 3% i
WL A1/8 K1 G1/8 20 ALP K I 46 F K AB A & N 4k
T ZERA G E (P fH5 55 0.010 F1 0. 008);60 h
Ja ALFI G ALP KPR I UG B Wi 18 . %4 72 h

W.AL/2 . A1/4 F1 G1/2 .G1/4 4 ALP /K FARRE R 5 Hr 8 K
FPRAS S BEB A1/2 78 72 h iF3A 8 T 50. 15 U/mgprot, AR I
SRR I B KB TCiIR S A B G 4L, 1/4 Mk B 4 4% 1 [
BALP [AREHEAR T 1/2 WAL, 22 7 G278 L (P A
9 1.00) . AFG ZH 3 R vk BE 4 Z (8], ALP K 25 7 L5
P2 L (P>0.05), W33,
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ANFERFLLEARAEALE
PEE (SABC X 100)
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1 ZHRGYMNFFELEARAEKBRAZMmW(X10°/mL,z+s)
41 %k
21 51
12 h 24 h 36 h 48 h 60 h 72 h
N 1.01%£0.00 1.01£0.01 1.00%0. 02 1.00%£0. 00 1.0040. 02 1.00=£0. 02
A8 1.414+0.01 1.6240.01 1.6240. 00 1.61+0.01 1.6240.01 1.614+0.01
A4 1.37+0.01 1.55+0.01 1.56+0.02 1.554+0.01 1.56+0.01 1.55+0.01
A2 1.35240.01 1.60+0.01 2.11£0.01 2.837%0.02 3.1540.01 3.337£0.00
Al 1.34+0.01 1.6240.01 2.12%+0.00 2.84740.00 3.4240.01 3.71£0.01
Al/2 1.34+0.00 1.60+0.01 2.12+0.01 2.8140.01 3.434+0.01 4.1740.01
Al/4 1.27+0.01 1.4240.00 1.83+0.01 2.4240.01 3.1140.01 3.8240.01
A1/8 1.26=+0.01 1.3340.00 1.5240.01 1.90%£0.01 1.84740. 00 1.75%+0.01
G8 1.4240.00 1.63+0.01 1.62+0.01 1.63+0.02 1.634+0.01 1.62+0.01
G4 1.35%+0.01 1.53+0.01 1.5440.01 1.5440.01 1.5340. 01 1.53%0.01
G2 1.34%+0.01 1.60+0.01 2.12+0.01 2.807£0.00 3.13%£0.01 3.31£0.01
G1 1.344+0.01 1.6140.00 2.11£0.01 2.82740.00 3.4640.00 3.75%+0.01
G1/2 1.34+0.01 1.6140. 01 2.12+0.01 2.8040.00 3.4540.01 4.1340.01
G1/4 1.2740.01 1.4240.01 1.84%0.01 2.437+0.01 3.10%0.01 3.827+0.00
G1/8 1.2640.02 1.352£0.00 1.56+0.01 1.90+0.01 1.8340.01 1.754+0.01
*2 EHBAYMER 2 hEXNHFERFE LR gxR2 ZRBYIER 2 hEXNBRERFE LR
WERSENFM(mg/mL,7+5) HEERSEMF M (mg/mL,7+5)
205 40 i 25 KT 21 51 20 ity 2 1 7K P
N 640. 35+8. 82 Al1/8 994. 67410. 29
A8 873. 4516, 04 G8 858.63+5. 24
Ad 1056.29-57. 58 G4 1 050. 8747.74
: +
A2 1 200.98+6.73 G2 1195 335877
G1 1209.854+7.49
Al 1218.76+2. 64
G1/2 1 360.02412.19
Al/2 1374.1845.24
G1/4 1130.39+5.92
Al/4 1131.22+8.98
i G1/8 988.3349. 25




B EF5IEK 2016 £ 6 A% 13 %% 13 8 Lab Med Clin,July 2016, Vol. 13,No. 13 « 1763 -
%3 FZEAYIRFE LR ALP FZ MM (U/mgprot,x=xs)
ALP /K-
215
12 h 24 h 36 h 48 h 60 h 72 h
N 24.2140.10 24.444+0.08 24.6240.07 24.9040. 06 25.2640.10 25.6340.11
A8 34.5340.13 36.8540.13 36.8640.09 36.85+0. 10 36.7940. 04 36.8240.03
A4 32.1740.07 36.3540.01 36.3640.07 36.40+0.09 36.3740.08 36.3640. 10
A2 32.32+0.06 36.60+0. 01 40.1140.09 13. 85+0. 00 45.137+0.08 45.96+0. 05
Al 32.5040. 09 36.74+0. 11 40.26+0.07 44.00+0. 08 47.48+0.08 48.53+0.03
Al/2 32.3240. 10 36.6140.08 40, 1640. 06 43.934+0.13 47.3040.08 50.1540.05
Al/4 31.2040.07 35.4440.07 38.8640.02 11.404+0. 02 44.1240. 10 46.8540. 15
A1/8 31.11+0. 09 33.33+0.08 35.46+0.07 37.6040.05 36.87+0.03 35.76+0.07
G8 34.6240.02 36.9240. 10 36.8940. 11 36.91+0.06 36.8740.11 36.8840.12
G4 32.2340.14 36.4140.05 36.45+0. 10 36.50+0.03 36.4740.08 36.46+0. 06
G2 32.33+0.05 36.71+0. 16 40.16+0. 05 43.78+0.02 45,2540, 04 46.00+0. 07
G1 32.44+0.11 36.62+0. 13 40.27+0.08 44.00%0. 06 47.324+0. 11 48.35+0.08
Gl1/2 32.3040.09 36.6740.05 40, 0040. 06 43.8140.09 47.2340.09 49.9240. 16
G1/4 31.33+0.09 35.57+0. 10 38.80+0. 09 11.42+0. 06 14,0040, 13 46.75+0. 16
G1/8 31.23+0.15 33.43+0. 10 35.47+0.06 37.660.08 36.78+0. 08 35.6240. 04
3 i i BREEBMAN EEEMAE. T Gl EKBFRPEFERA

RAU J&fi UL A O 6 B0 - 2 DL DV 08 B R W
P R SR — R BB AR R 20 A X
e R A AEE W] B A A 22 S . RAU Y JR 3836 97 B Al
598 LI B L 2 A G i JE 1 O SR 5 4 By 36 7 T LAR
PUAST A A S e B A O RN L S AN R LA E SR
R 25 23 T 8 A M T 25 8 AR s i 2 i R i A A
W LR FEAE T o HE A ARBT 23 A1 A2 B 10 0] B 45/ o 4 B S o)
NG R E R 25 A AT RAU IR RIG T .
S R L T PR 22 ORI A K TR e 2 R LA
NTLA IR TR BT R ALY F AP RAU
BEATIRTT AR T RAU R A 25900 4 - DL SRR RO 1R
SEJRLPR YT RORIE T LS 32 B T AR I BRI AR 2
PR A Ala-Gln 2y 3228 25 W) o3 » 0 6087 B 25 25 R 48 (i 2
I A KGR I S5 D AR 2 35 0 1 R 5 266 Ry T
Bl I3 TR YT RAULTE I Z 8 5 ZE X Ala-Gln %) 581 2 i
0 A B A= A A AR DI RE T AW 5T . 0 4 J5 it — B 0 5 ek —
TE SIS AR . A PRI A T B A A TBE I AR R
HF7E T 2015 4 6 A 17 1 3RAF E 5 & WL F AL H 5
71,2013 1 0375582.7),

RAU (¥ 461 5007 522 LUBURE IR O 3 2 (R AL 1 Kz
B R . BRI b B M 32 S )R T b B AR N N
P Gln — [a) £ 7 40 BRE A= 4 ™ A= ™ 47 [ s 08 2 AR
WA A 0 R L T 2 AR 0 B A3 ST A A A
3 IR0 TR 2T 4 I T T RE s 73 b . Gl 2 R 3 48 40 ML B9
RGP I A S 6 30 P BT MR A2 ) e L B AR A
S A

Gln & A M N AR - fie 32 B E b T 20 JE R L J2 & I 5
B2 B B AR AN 2 A A W 3 T B AR B EIT L LD
o 0B i JULA 30 v 2 Y AR R LA N A% R R

AR AER A SN K E N & T A RAFNES R
TR A, 0wk H L ) 4 oA 7 T 4 590 DA Ak 0 A 0 T ik, E
T I DA A5 ] A 2 B M 3 /K V8 Pk o | BT 52 1 1 T 75 S 00
1 Ala-Gln 2y Gln (g i, 25 Ala-Gln 3 AP G B H 2B
43 1% N R (Ala) Al Gln, AT g AL AA $2 46 %8 52 19 Gln,
B ASHFFE I Ala-Gln H1 Gln W3 F v W - 7] B 5 57 25 19 6] 18
25 AR Ala-Gln 25 9 U8 WY 43 32 A1t /% #E 757 ¥k BE 3 57 Ala-
Gln W MIHEFEWR B Oy 33 mg/mL, #L45E AH X 43 ¥ Jit A 47 58 %
NS Gln ¥ BE A 22 mg/mL, JF DAL R 3L B 40 IR 8.4.2.1,
1/2.1/4 #1 1/8 FEATRRETC

MBS IR AW AR CRE VB MR, B AT MTT
TG ) 240 6 1) 355 B 0 o (AN B 255 Ay b 2 400 R A O 5 T
Tt 2 4 AN Xk 4 AT Sl 43 AT R 40 0 2 T LA S
AR R B R TE R AR T B — R EE A EY
Y3 A WA A O T RRAE 2 i 9 R] DUAR 9% T 0 2 a3 1
04 72 B 2 JE S A b a3 8 ok B ad e L AT LT B0 4 i
00 200 B T 707 DRI I AR A i SR 9 400 S0 A A A
T, B KT 1 25 fb AT R It 248 it ) f8 17 T BRRR B 4 A
B 5 A AR TE A O L TG 20 M A R, 3L B R F K A
NEBE R AR SR B R K R A SR FE AR, ALP
22 5A LY R AR A R —Fh S S T AR Dy TR A 4
JiL o3 AR BB — R g bR . HET T & B ALP1, ALP2, ALP3,
ALP4 . ALP5 5 ALP6 6 Fi[a] T fiff, mi B b ALPS 3k B -
BT DR AR g e B ALP 4 S A % b R 40 i 4 4k 1R
HIFER .

AW, A8 A4 G8 Ml G4 41,78 12 h PN, 41 ifd % A A
ALP 7K -2 i F xF B 40 (P<C0. 05),1H 48 h J5 40 ig % B A
ALP KFJLT48 12 h B T A2 46 (P>>0. 05) , AT g 1 T & 1 4
W Z , Gln (R 52 23061 Gln 764 U8 2R J5 400 Il R
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A 2 M 1 e R AR RS . R AT RE S R
SRR AH B 40 5 2 B Ak AR A i R R Al R K
AR R BB B R UL R R B R AT
A NRE BRI A R L R R RARBOR I 7 Be ik 2, A
91 mol. Gln £ i Ui A2 AR, £ i 2 moll %, e £ Al 4 i 27
A ATP; i 5% #0240 2 mol & £ Al Al 9 > ATP, X
55 v S SR A A M A A A R R R R A R R S A
WG L S SRR DI A R A R A 5 T A 20 I I o R o, k)
20 0 118 A A B S P o A T T A R A
¥ Ka Jy 4. 46 (mmol/L)*™  ARBF5EH . A2 Al G2 4H7E 60 h,
DK AL FI GL A48 72 ho i B0 40 il A KR A A 2% T R S
Gln 3 fif 3 LA 2 e BE 3G = A 06, A1/2.A1/4.G1/2 FI G1/4
HAE 72 h N — EARRREUT R ARG TE 48 h P X 2 M A A= K R
ALP K P8 Z % A ) 22 54 i il 2 3 L (P<T0.05);48 h
Ji.G1/2 F G1/4 R 40 A2 4 F ALP JKSEAR XS T A1/2 Fi
Al/4 AR MAR, HH 22 5% TG 2% 8 X (P>>0.05) , #fE I H R
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