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Comparison of the therapeutic effects of dark plum mixture given by gastric
gavage and oral spray on rats with radiation-induced xerostomia

YE Jingyun, CHEN Peiyi *
( Guangzhou University of Chinese Medicine, Guangzhou 510006, China)

[ Abstract]  Objective To compare the therapeutic effect of dark plum mixture on rats with radiation-induced
xerostomia, given by gastric gavage and oral spray. Methods Rat model of radiation-induced xerostomia were developed by
electron linear accelerator. Wistar rats were randomly divided into spray group and gastric gavage group, and normal group,
positive control group and normal control group were set up within these two groups. The dark plum mixture was
administered for 14 days. After treated for 7 days and 14 days, saliva was collected and submandibular gland samples were

collected. The salivary secretion, Sorgan index, component analysis and pathological changes of submaxillary glands
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between the groups were assessed. Results On the 7" day after irradiation, the saliva secretion and gland coefficient of the
dark plum spray group were significantly higher than the positive control group and normal control group (P < 0.05). The
saliva secretion, gland coefficient and saliva amylase activity of the dark plum mixture spray group were significantly higher
than the dark plum mixture gastric gavage group (P < 0.05). On the 14th day after irradiation, the saliva secretion and
gland coefficient of the oral spray group were significantly higher than the gastric gavage group (P < 0.05). The
pathological examination of submandibular gland tissues showed that 7 days after irradiation, there were less interglandular
space and inflammatory cell infiltration in the oral spray group than the gastric gavage group. On the 14th day after
irradiation, the ductal damage and cell nuclear pyknosis in the oral spray group were milder than the gastric gavage group.
Vacuolated necrosis and nuclear pyknosis of some glandular cells were visible in the gastric gavage group 7 and 14 days
after irradiation. Conclusions Compared with gastric gavage, the oral spray of dark plum mixture increases more saliva

and salivary a-amylase secretion, effectively promote the repair of submandibular glandular cells after salivary gland

irradiation, and indicates a better therapeutic effect on radiation-induced xerostomia.

[ Key words]

TEF I, Sk 2900 i TR 2 4 g b XA o 20, A
S MR PRI | P DR S 25, 0 HLE S R )
ARAE R R T AR R T 88 1) i s it A
WA TR TROAY T R R S AR A6 Sk S5
iR 32 S B IR T 7 vk, HLAR ) Sk S MR e
SRR EIS 90% ), B SNAYT T i T
B AR LA A T BN A T
N MR A T B ) 45 05, SRR 2 E 44 3 5 B
VST I IR/ L AT AR BT 10 T | 10 R R B 1
JEt 7 Ak D B R RS 3 AT, IR A A
BT i, TS 2@ K B 2 A0, fe o FE B,
ORISR 11 R R 0T A W UL I R E 2 —
BT H AL BOE I A5 R S LS A S H R
P AR AT X6 1 1 B 1 ) — o 5L 8 550, H AiTE
A e 5 AR B M 2 R0 A T Sk SRS R O Y S 1
TR BB A S 1 A I R a8 IR TE A
TSRO A E R BRI I LA [ 6 32 1 A
M 55 RIS OGS AT M 473 200 M E 25 i i AR I
DATERS 5 A H 5 52 756 700 ARl b 7 2R 25 4 g
U B A AR LG 1 T A S EAT BIE 5, A S0 9
W% S5 MR 2507 3K, FURIIT ST B A5 590 X
SHE D T ERR R AR, B A

1 #RFn7E

1.1 Iz

SPF S fEPE Wistar KR 112 H,6 ~7 J&, (K H
(222.7 £18.5) g, HJ P H B2 25 K2 gh i) 52 46 s
AL SCXK () 2013 — 0034 ], Zh ) 1) 37 K 5256 14
YES TN b B2 2 K2 5280 3 vh o0 [ SYXK (1)
2008 - 0085 ] , AL B A7 A R B ZLSK , al i | M B
R 2F BN SIS AR B AL

dark plum mixture; radiation-induced xerostomia; submandibular glands; oral spray; gastric gavage; rats

1.2 FERXFIRMEE

Ly g 25 30 i A S g 5 H R URL R R T AR
— A BR A F A 7 (45 :6062401 ), B 4y ik
FICRAL0.7 g S TR RAL S g) 5 H B B0RL )
(4017 g AR HAL 1 g) s VB R i (K%
L) s KA A (R B85 Wk 27 a0 A BR 2
A 5B CK) I & (R Rt ) 5 80 (Na) I & (e
S s a-TEM G (AMS) T3 & (F R ) o

SE[EEEF Varian 23EX B £ 4%, BEE M 9
MV 530 3 Gy/min, T ARE B B K75
(S e 5 A N -1 U ol o - 3 2 R . =2
UVI100TI( b R3] 5 it A LR FRIE Y i 4l
K, S WP-UP-UV-20 ( PUIIRFF/R ] ) s VTR L.
Leica-RM2015 ; @ {5 : 447 BK-M500 5145 i 1l
BE s WA FEER R IR (1) AER A R A 7] 52 mL
Eppendorf( EP) 45 .
1.3 ZBH*E
1.3.1 #5454

112 2 Wistar KRR, H i G2 84 HIEH 4
28 K, IR 3 d, 28 IRER B 12 b, BG4 84
H Wistar KBS BETES 10% KA 88 (0.3 mL/100
g ) PRI , 070 il ol Y M X2 08 7 RO I (1.5 x 1.5
em®) , HABFALFH 2 em JEAFT B EPY , 8 G H B A
2 BT ESE M BRI T FH B2 e 2% — M B
18 Gy (SFEFA . L F26 BB 9 MV, FI 5 %N 3
Gy/min) , AT RRGS Bk 6 K, BT A K B
A4 7E 1 4F 8.00 ~ 1000 #E4T, IEH 40 28 H AN
S, U T Sh R 1 T vk S BRI 5 AT BA EL
BT B k" WSS AN 2 A o U 1 Mg 4
(A1) JEB K& (FHPEXTRE) 41 (B1) BRI (C1) |
IEHYL(DL) 45 14 B, B A2 4. S



36 o LA S 2 247 2018 4F 6 14528 %56 ] Chin J Comp Med, June 2018, Vol. 28. No. 6

H(A2) VL R (BIMEXS BR) 20 (B2) (R AY 2
(C2) JIEHHH(D2) , HH 14 H
1.3.2 W55 50 5 B Al

ST I W5 55 59 ) 1 A%, S A RO ) 5 R O
FIFEAR e B LA 60: 12 g, 11 20 ~25 mL AZEK
VA IS Z5 /N, TE 1 B 3 % (e ) ViR B A S A
Wi%s 7] S5 4 WE 1 Al FH A [A] 2 A B H RSOk
F | FR P R H A 60: 12 g, F 200 mL A& K Hi
REBCHE, U ATHT EE R R
1.3.3 425k

R — K =W IE W AR, W55 24 76 i 5 1k
PR RA A =R, — AINHCE B, — AWE%5 45
2, B — 1 (0.1 mL) . SEHRHE 5 5 K45 24 =
W, R H 2 mL, 4525 7E4 T (8:00,12:00,
18:00) A7, 425 HET d M 14 d SLHREERIES
—TE_L7F 8:00 ~ 10:00 HUB , 4 41 4™ B[] 4 45 X
7 HKRH
1.3.4  REMERFEARRLE

JEIEE 1 5 10% /K& AT (0.3 mL/100 g) JFRE
Jo BB T IS B IR SRR (2 mg/kg) K
G300 R BRI IR T s Vi, A WA A 11 i
DU KV AR CLFREE Y 2 mL B0, UK
£E 20 min, WCHE SRR B0 A B T RR K b R
WRAR A
1.3.5  FEBAEAS A ARAT B I

P S B M YRR A T 4°CF, 10 000 r/min, &5
L5 min K BVER R R 5 — T EP 4, - 20°C ¢
FEFRITEYE, Na® (KR8 F KRB 10 £i5 3
3 P A BLER KR B 200 175, #4948 F A0 6 B 4G
W, Na® K*2RF o, SORRIM I A2 32, S I i
75 35 BV IO A5 A T I I 5 R SR ) R TR ) T R
()79 Je— TP G B AR el D o R FH
P-4 L€ S AR P A0 Tl i 7 A A A ) 26
WS TR MR B B 0T Bt s p 8 0T, in AR
WS AR RNTER L SR EOE S5, B E A
(GRETA Hh 7K PO TE A 1, AT TSV M i Y3 T
1.3.6  MRUTEECI 00T B 42U 25 2 WA T
(HE 3f)

S AE A BE /N B, 37 BV BSOS 5T R
HEATARER TR IRAAHE B (A0 R AL (mg/g) = Al
TR (mg) / /NERIR T  (g) , B A TS B0 il iR

RS, FE A RARAE s IR A 2 0 SR TR A )
NS T 4% 2 R B PRIEEE 3 h, 5 BT
KK, AW YR PR S pm, IR ARG -G 4T
Yett, SEEE T MR A 4L S, HE e fo 5 B 4%
S B 2R AR B = P B A
1.4 SitFEHE

THA MR i MR I, R MV A L EE R 1.0
g/em’, DI B AR, 0 sk K BUAE , 11584
BRI A . SR SPSS 17. 0 Ge i~ $ 4
FERNGET 30T, T GERHH I £ bR 2 (v 25) R
7N W R IEZS 20 A1 ok 7 25 53 B, ANl R IE 28 3 A
IR FHREFIAG G L P < 0.05 2253 gk,

2 &R

2.1 &

MR 1L, S KRB EZ R TR EMP >
0.05), W5 bR IE R 4150, BRI K 45 25 359
KREGEIZ IR R 5k 708055 R & | Bt
BB A T 7 S A AR SR IR, A 2 S 1 A DK
KEH IR IS
2.2 EBRERFEIEH

W 2 Frs AR 7 R WS N IE R 4
(D1) 5EARIZ (C1) Hofg, IEHW M I B 2 T
R ZRAREME(P < 0.01) , #EEHNIER
(D) MER L2 TR (C2) , 29 A BEM (P
< 0.01) , LA A] A W7o BB B AR BT 5 7R
TR 25 S5 T R WS 2 N A (A1) MR L
ISR SR (C1) KR VE® K Fh4H (B1) %,
ZFIAE BENE(P < 0.05) , #EHHNILE K5 4H
(B2) MRV SRR (C2) X IR 9 3, i
RRARFEEOC AR, FERURE 452556 14 K Wi%s
2P AT (AL) MRV 5 e IR AT B S BRI A (CT)
AR HE BEME(P<0.05), 57 &14 KR, 5
MEME 25 241 (A1) MV 52 5 600 N R T8 B0 8 S Mg v
H(A2)F(P< 0.01 8 P<0.05),

2.3 BB SHR

R 3 Fos U RIS 14 d, SIS 4 Y
O My A AN R SE M I 22 A
PE(P < 0.01), MWi552H N, S is 55 20 SR 2 [T
BONa® JEMIMGZE A B ETE(P < 0.05) , MHTE
HEHANZER TR EE(P >0.05),



i A BE 22 2018 4FE 6 H 2 28 B55 6 1 Chin J Comp Med, June 2018, Vol. 28. No. 6

37

R1 BHBELRBHHE (x 5,0 =14)

Tab.1 Baseline trial analysis of each group

15 H 15§25 2l (g) Oral spray group T H 41 (g) Gastric gavage group I P
Items Al B1 Cl D1 A2 B2 Cc2 D2
LN 227.2 225.4 + 223.5 % 230.8 + 222.1 % 222.7 % 223.8 + 222.4 + 0.539 0,802
Weight 8. 443 9. 659 13.611 14.517 21.469 19.782 15.616 14.230
F 2 PRR T RO TR R RO VR 2 B AR AR B (% £ 5,n = 14)
Tab.2 Saliva secretion and gland coefficient of the rats with radiation-induced xerostomia
G4 7 d MR (g) 7 d IRIRIEEL (mg/g) 14 d MEWCRE (g) 14 dﬂ%ﬁi#‘éﬁ (mg/g)
Groups Saliva secretion Gland coefficient Saliva secretion Gland coefficient
(7™ day) (7™ day) (14™ day) (14" day)
Al 0. 559 +0. 083" 0. 476 £0. 064 0.774 0. 321 0. 549 =0. 069
Le s B1 0.371 £0. 158 0.359 £0.076 0.557 £0. 113 0.433 +0. 044"
Or;;‘;my cl 0.384 +0. 149 0.317 +0.070 0.420 +0. 094 0.402 £0. 062
D1 0.578 £0.199* 0. 486 £0. 258 0.450 £0. 172 0.430 £0. 057
w4 A2 0.384 +0. 112 0.370 £0. 040 0.425 +0. 110" 0.397 +0. 073
Gastric B2 0.573 +0.212° 0.406 +0.027 0.440 +£0. 137 0.446 £0.030
gavage c2 0.371 0. 074 0.441 £0. 092 0.428 +£0. 246 0.385 £0. 068
group D2 0.495 +0. 209" 0.404 +0. 117 1. 020 £0. 365 0.452 +0. 033"

W5 CL,*P<0.05,“P< 0.01;5 C2 [£,"P< 0.05,""P< 0.01;5 Bl [t,°P < 0.05;5 A2 Lk,P < 0.05,%P < 0.01,
Note. Compared with the C1 group, *P < 0.05,%P < 0.01. Compared with the C2 group,”P < 0.05,"”P < 0.01. Compared with the Bl group,“P <

0.05. Compared with the A2 group,?P < 0.05,%P < 0.01.

R3 PRI 14 d X HOR AR R AT SR AR BRI (2 +5,n = 14)

Tab.3 Effects of the two treatment modalities on the salivary components in the rats with radiation-induced

xerostomia at 14 days after irradiation

4 Groups Na* ( mmol/mL)

K* ( mmol/mL) VEKIHE(U/L) Salivary a-amylase

Al 50.963 £12.209

W55 4 Bl 27.504 +6.480

Oral spray group cl 23.211 +6.803
D1 40. 437 £20. 170

A2 41.302 £17.507

HEEA B2 41.707 +4.609
Gastric gavage group 2 46.541 +11.244

D2 30. 716 =17.047

34.661 £2.335
30.912 £4. 461

37.751 £8.552
34,046 +£3.632
40. 169 +11.936
44.629 +10.058
36. 850 +10.278
38.702 +9.567

129705. 922 +19129. 920 **
65408. 757 +11258. 300
62579. 833 +16315. 979

111822. 524 +27388. 117
64730. 500 +29975. 343
63344. 192 +17148. 818
59332. 523 +18068. 822
77903. 567 +43742. 354

.5 Cl U, P < 0.05;5 A2 b8 ,*P < 0.01,

Note. Compared with the C1 group, *P < 0.05. Compared with the A2 group,*P < 0.01.
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Note. A: Dark plum group. B: Pilocarpine ( positive control) group. C: Model group. D: Normal group.

Fig.1 Morphological changes of the submandibular glands of rats at 7th day after irradiation
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Note. A: Dark plum group. B: Pilocarpine ( positive control) group. C: Model group. D: Normal group.

Fig.2 The morphological changes of submandibular gland of the rats at 14 days after irradiation
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