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i E HW KT R K SRR ARG 69 B B BALE . iR B KRS A B A o R R =
(4% R3-L,50 mg/kg) 40 4o % R 3 7 & (45 K ¥-H, 100 mg/kg) 28, 40 3% R 3-H+47 6] 7] (100 mg/kg 407 X 3F+0.1 pmol/kg
H-89)48, #4010 R, FRiEm 4050, 4 &40 K S8 13 A 4 BB AT M IR A ST E B AG ARE A &40 K RIS v S A s 25 4 o 2 22
HAR,EB 1R,ES40d, KRLH G, 0 f i P E A (ROS) REFE IR (CAMP) A2 A AL HALEE (SOD) |72 B KT , YL
AR L IR 2 5 T AL M) ISR 28 2R 0 fe 8 = F An J P B 40 AR &% 2(Bcel-2) AL 48 5% X & @ (Bax) A X 0L, & A jeA-% 6
(IL-6) At 98 37 52 B -F o (TNF-a )mRNA & ik KT, AR M AR R & & (Col 1) | £ 5 7 M7 IR (VIP) & & F A KT F2 cAMP AR 1
G B (PKA)BRER ALK T, SR 5 w40k, 20448 K R ROS i B K -F , 28 i A = % Bax & ik /K F Fo IL-6 . TNF-a
mRNA F i K F 24 & Col 5 & &k K F3 8% H 5, cAMP . SOD K F, Bel-2 & ik KP4 VIP & & & ik K F & PKA B ALK P
H) B FGA(P<0.05); HAMHAILE , 27 RF-LAFLT RF-HAX R LR 547 LK E(P<0.05), BL4af XF-HAHE
# AR (P<<0.05); ¥4 H H-89 B Fi# 4 T 4w RF-HA K R LR 354769 TAL(P<0.05), ST L% RFTHZKEKR KM
IRASH ARG , AR 7T 48 5 80 VIP-cAMP 8 367 %
KEER LR R BE IR VIP-cCAMP 8 74

Improvement effect and mechanism of salidroside on radiation-induced parotid gland injury in rats by VIP-
cAMP pathway

ZHANG Chunying', YIN Guangwei’, CHEN Hong', YOU Mingda', LIU Jinfeng’, ZHANG Yakun®’, HU Yaojie'
(1. Dept. of Head and Neck Surgery, Tangshan Workers’ Hospital, Hebei Tangshan 063000, China;2. Dept. of
Surgery, Tangshan Workers’ Hospital, Hebei Tangshan 063000, China; 3. Dept. of Surgery, the Affiliated
Hospital of North China University of Science and Technology, Hebei Tangshan 063000, China)

ABSTRACT OBJECTIVE To explore the improvement effect and mechanism of salidroside on radiation-induced parotid gland
injury in rats. METHODS Rats were randomly assigned into normal group, radiation group, salidroside low-dose (salidroside-L,
50 mg/kg) group, salidroside high-dose (salidroside-H, 100 mg/kg) group, and salidroside-H+inhibitor (100 mg/kg salidroside+0.1
umol/kg H-89) group, with 10 rats in each group. Except for the normal group, rats in the other groups were subjected to radiation
exposure to establish a model of radiation-induced parotid gland injury. Rats in each group were intraperitoneally injected with the
corresponding drug or normal saline, once a day, for 40 consecutive days. After the last administration, the levels of reactive
oxygen species (ROS), cyclic adenosine monophosphate (cAMP) , superoxide dismutase (SOD), and amylase in serum were
detected; the pathological changes of parotid gland tissue were observed; the apoptosis rate of parotid gland tissue cells, the
expression levels of B-cell lymphoma-2 (Bcl-2) and its associated X protein (Bax), mRNA expression levels of interleukin-6 (IL-
6) and tumor necrosis factor-a (TNF-a), the protein expression levels of type Il collagen (Col IIl ), vasoactive intestinal peptide
(VIP), and the phosphorylation level of protein kinase A (PKA) in parotid gland tissue were determined. RESULTS Compared
with normal group, the levels of ROS, amylase, apoptosis rate, Bax expression level, mRNA expression levels of IL-6 and TNF-

a, and protein expression level of Col Il in the radiation

AEETR Wb AR PR (No.20240944) group were significantly increased, while the levels of cAMP,

* E—EE RBIFATEIN, Wi+, OF5807 i B 405 )5 1) Stk 512
I . E-mail : vi9214@sina.com

4 BIEVEE FALLEIT L. BF50 71 R 7 T SE R Se 1 PKA phosphorylation level were significantly decreased (P<
WF9¥. E-mail:Hu_yyjj@126.com 0.05). Compared with radiation group, the above indicators in

SOD, Bcl-2 expression level, VIP protein expression level and

- 2796 - China Pharmacy 2025 Vol. 36 No. 22 HHEZ D 202545 36 B 22 1)



the salidroside-L group and salidroside-H group were significantly improved (P<<0.05), and the improvement in the salidroside-H

group was more significant (P<<0.05); inhibitor H-89 significantly reversed the changes in the above indicators of the salidroside-H

group (P<<0.05). CONCLUSIONS Salidroside can effectively alleviate radiation-induced parotid gland injury in rats, and its

mechanism may be related to the activation of the VIP-cAMP pathway.
KEYWORDS salidroside; radiation injury; parotid gland; VIP-cAMP pathway
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S R AR E AR L A BARAE T AT R s s
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ZLECRAT R LL S RAEY) o B i 2 ik &4, 2
APEAL PUR R 4 AL S5 Z R E s A0
GERWY €15 K Al 30 L 1 R S5 S A L T
5 BT A A BE J7 LAY BR T 14 %8 (reactive oxygen species,
ROS), Jf /i DNA MBS, T A44SR S B AP VE T, £
ZT 50RO IR M A £ ] BB B B MR Y BF
R B (cyclic adenosine monophosphate, cAMP ) 7t 41
A5 S AL b B AR R S i AME 5 201 (i
Rt A i) 5 G MBI Z RS & )5, v s G
F I E— 20 O R P L B A cAMP™ Il A8
411 K (vasoactive intestinal peptide, VIP)/f i —Fh 9055
PRZERR, BRI AL HE cAMP IR, VIP-cAMP i %5 il
TR TE A il 53 WA B RS UIAE DG, AT BB S 5 RS e e Y R 45
Py e B BT ARBHIFREIR ST T 2050 K IR ik
PP O R SR ESGE VR S VIP-c AMP 3 % 1452
W, 5 7 A I A 977 35 TS e Y R 400 477 i (4L S A4 40
WBTEIRYT RIS

1 #F#
1.1 FEEUES

AW T A EAL AL 36 BX61 AU I 3B ( H A
Olympus 2% 7 ) . AU5800 i 4= [ 3l A= 4k 40 #7743 ( 26 &
Beckman Coulter A 7] ) . SOMATOM Confidence %! CT &
P2 A7 AL (12 Siemens 23 F] ) \RM2235 B4 #4) 7 #L
(78 [ Leica 2% 7] ) . ELx808 % & 1] fiig i 51X ( 35 [
BioTek A H]) .DYCZ-40 BYHE KA (ALt s — AW RHE A
RN 7)) (L720R-3 AUv4 VR 2500 HIL Ol A 25 AL
FBRAT]) . Applied Biosystems 7500 %75¢ 5 5 £ 5 A il
4% 20 N (PCR) Y (25 [ ABI 23 7] ) \JB-P5 7 4] 4 £ 34

TEZED 202545 36 44 22 1

PLGRIER A LA PR F]) . ChemiDoc XRS Ak 2% &
AR £ 48 (£ [H Thermo Fisher Scientific 2y &) ) . Gel-
Doc Go BUEEE 115 7 4t (32 [F Bio-Rad A H] ) .
1.2 FEHmEIRF

LLEERH (S YT62130) W FAb 5t 38 4= My Al 4
A PR F] 5 cAMP RS A I 5 H-89 (45 HY-15979) 14
FJE[E MedChemExpress 23 il 5 J& 43 B R 457 & (585
ECAM-100) 14 FAb LRI A MR AR AT RS W) 5 4R
1k 7 Ak i (superoxide dismutase, SOD) i 7] & (it 5
E02695) I T F 16 FL 2% A= U RHE A FR 23 7] 5 cAMP 5]
& (4it*5 ARD10-M1005) W T~ BBk A= Y RHE A BR
8] ROS IR & (5 YT62130) I T 54 MRk
FATBR > w5 A i 2 R )i 4 1 (type I collagen, Col
1) . B i bk (298 2(B-cell lymphoma-2, Bel-2) Bel-2 4
7 X 25 1 (Bcl-2 associated X protein, Bax) , VIP, cAMP
MR 7 11 B (protein kinase A, PKA) B2 1k PKA
(phosphorylated PKA, p-PKA ) #.55 (H#E5-43- 51 4 ab7778 |
ab196495 .ab32503 ,ab10987 ,ab32398 .ab131261) Iy T
Y& [5] Abcam 23 v 5 BAR L A ALYy B bR 10 Y LU ST e S s
BREE M G(1gG) — Ml B-NL 5 8 11 (B-actin) B A (41t
5051 70748 (37008 ) #4 T 5% [ Cell Signaling Tech-
nology 23 @l ; LI E-Hi % 1gG — ¥t (415 BA-1000) ) T3
Vector Labs 2\ &) o
1.3 EIEEh

JokE SRS AR Y SD R B 50 H, B, 7 Ja %, 14
H(260+20) g, TR REEYHEARARAR, E
FEVERTHIE S o SCXK (i) 2024-0021, K B 7 I &
22~24 °C AHXHE BE 509%~60% . 12 h Y IR/ 5 K5 1)
IR SR . AR TR R LT TN B Befe B 25
XA RZAAE, g5 A (2023 MEH BHIG 2R (089) 5 .
2 FHik
2.1 BiR HE58Y

BEALIEEI 10 H A BRAE M IE 5 4, Fl 4% 40 HoR UGl
b OS2 RS BRSSP A 55580 < A 3 Gy/min X
KEUEIR REST 15 Gy BU 2R, BSTHERUN 2 em X 4 cm, I
FE R R 100 em, BRG] 5 min®™ BESRFSE AL 2 JH S
AR BRSNS o 222 B 0 e Y 3 ek P Sl 92 Sy A 1l
Uio BN 40 H K B BENL S R 20 (L150 K AT
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A (L0 KAL) A 2D Rl (4 K H-H)
2 LTS R -HHP AL, 4110 H o 205 R T1-L4L .
2150 R -H 2H K B3 i IE I 559 50,100 mg/kg AT 5%
KA, L1 5 R A -HAH W 50 2H K B 1 2 100 mg/kg
LT 5 KA1 0.1 pmol/kg Y H-89™, 1E F 4 Al S 41 K
BRI P e S A AR A BRER K B H IR 32240

2.2 [MiEH ROS .cAMP .SOD . iE #HEE7k F 48

KRG )G, s dl Rk BUE E sk, F 4 °CF
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B &, o0 85 45 4R BRI AR AL 2, G o0 i i 4L 20
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FHZH AR A YA (5 wm) , PRI AR R L 1
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B PR RS . AR T R A 2K BRI
HEVR AL
2.4 PERRLE LA Bax 7 Bel-2 Rk

HU“2.37 0 R4 4R AR S0 F 4 — R
BB EE 2T FUBE KRS | FH 3% o S8 A0 S W b AR

R A YRS R AR R R 22 v (pH 6.0)
Hom#aE PR R . YRSl E g R A
Bax . Bel-2 HU AR (Fi BE L4534 2 1:200) , T4 °CHF E &
B 0, IR E | h, BEJS I AH 6 #5104 3,3 -
TS EROR M A T 0, R Y WK B
R JE , 1E BB T BEHL % BCILET , f# B Image-Pro Plus
6.0 AT B B R B, LR R A KT
2.5 BRARALMATIE RGN

HU“2.37 500 F 45 ALK RN AR ZY) B e 200 T
o AL AR B AR PR S Al AR T KO AR
LBRMALEN B TE 37 °C T 28 T TUNEL W,
P 3, 3" - R Wt Vel 5 H 1% 3Rk &
BV, ARG W, H AU K GBI 35 A, 78 i
BN HEHLIE BT , 551 TUNEL BEM AR (R Ad (),
JETE B A 2000 B S A0 MRS i e AR R A i A
TR,

26 BIEARPEHAMNTZO6FMHERLRTEREF o
mRNA FiEH#

B2, 373 45 21K SR AR 41 21, >R H Trizol 1542
B RNA FEA I Hve B 5 4t fg, Bl 5 B 1 g 5L RNA J
B S L cDNA . LLA LY cDNA A AR #E 1T PCR 4™
. DAB-actin HINZ, R 2 R IS X 6
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(interleukin-6, IL-6) 1 i J83 3K FE Al T o (tumor necrosis
factor-a, TNF-a ) mRNA 323k 7K - o WK R (20 wl)
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H492.37 0 R 4 41K R Y BEARZH 2L, in A RIPA 22 if
WRIHATAIH T Ab B 2 35, B0 I B I R e R
PR, Bl & As b . BRfL B AR 30 g AR PR 1, 6F
WKAY B IS L 56, in A Col T, VIP, PKA ., p-PKA . B-actin
PO (R B He 43 31 >4 1:500,1:1 000, 1:500,1:1 000,
1:1000),4 °CHFE IR IR H , IR 3t (R ¢ L A7)
31:2000), 506 FIEE 1.5 h; B B S &
GRS, Image T3 PF43 B 25705 B K AR, LA H
(I 5 03 8 H (B-actin) B K BEE HLIE T H A9 8
235K, 3L p-PKA 5 PKA (1) FL{H PEH PKA (1
RIS
2.8 GitENHR

K SPSS 27.0 B Ak HEAT S b . AR B IES A
HITZEFPERTHR R L X + s 878, 2220 0] LA R 3
R Jr 225381, #E—25 P 41 1] LA R FH SNK-g A 56 .
R 96 7K HE 0 =0.05.

3 &R
3.1 AEXEFEITKRILEH ROS.cAMP .SOD i #
7K B =

B IEH A L, O 2R R BRI T ROS FITE K
-1 W T, cAMP Hil SOD /K F 1 3 AR (P<
0.05) ; ST AL L, T R-L UM s R H-H 4R
BRI I HH ROS FITE #53 il /K 1 1 il 2 R A% , cAMP 1 SOD
JKAF- 35 5 3 TR (P<<0.05) , HLZT 5 R -H 41 k35 55 B
H(P<0.05) ; ST ERFF-H 4 He A, 40 5 K -H+ ]
FRIZH R BRI H ROS FIYE K3 7K ~F- 15 b 25 T 5 , cAMP
F1SOD /K-35 B & FEAIL (P<<0.05) . Z5RILFE 1,
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£1 HAKXRMESROS.cAMP . SOD . iE ¥ E 7K F
kB (x +5,n=10)

45 ROS/(UmL)  cAMP/(ngmL)  SOD/(Ufmgprot)  JEMEI(UL)
54 4830497 2674029 2842612867 114325416419
eiE §5.64+8.78° 0.77£0.09° 135241244 223151423484
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I e X 7

AR

B
DR AR AN 5 20 (AT Sk - SOAE AN MR

L1 SR -L AR ZL 5 K -H 4K FUIE IR 41 21 v Bax &
IR T, Bel-2 F/ik ¥ B2 il (P<0.05), Hel 5
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50 pm ; 50.um

A IEHE 4]
Ak PR TN
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D. 25K -H 4L E. 050K -HHM 7720

B4 BHKXRBRALMEETHZEE(TUNELX)

35 A=XREXNKRIBIFHLH IL-6F1 TNF-a mRNA
FIEHIR M

55 1E H 41 Eb A, ST AL O BRI IR 4 40 b IL-6
TNF-o mRNA F k7K P34 &8 3 7 55 (P<0.05) 5 57U
2 FbA T S K AT -L AT S KA -H 4K R R 21
IL-6 1l TNF-a mRNA 3235 7K -3 5 2 B A% (P<<0.05)
HLr5 R -H Ao 1 R (P<<0.05) ; 5405t K H-H
2 LA, 215 AT -HAH il 70 20 K BRTE AR 20 21 v IL-6 il
TNF-a mRNA %3k 7K F 2 g 2 T 55 (P<0.05) . 45
UL 3,
K3 BAKXRIEIRA LA F IL-6 F1 TNF-a mRNA FRix

IKFE (x+s,n=10)
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a: FIERALE, P<0.05;b: 54 L3, P<0.05;¢c: 545K
H-LA b, P<<0.05;d: 5205 KiF-HA He:, P<<0.05,
36 A=XEXNKRIBIRALH Col I . VIP.PKA,
p-PKA EQFRIEHF N

SIEH A R, B AR BB AR 420 Col T A A
FIRACOT T, VIP 8 3R 1A KF R PKA R fk K
S 2 REAR (P<<0.05) s ST e, 2150 R AT -L 4
RN S5 KA -H 41K BRI AR ZH 21 Col Tl & (3R 187K
40 S RRAIG, VIP 85 [ 63K 7K 7l PKA B R Tk /K 735 (2
ETh 5 (P<<0.05) , HAT 5 K7 -H 4 3% 3 B B (P<
0.05) 5 L1 5 RAF-H A LLHR , 2150 K AT -HH il 77 21 K
IR ZH 2 b Col 2R 1 3k /K P 1 2 Ty, VIP 2R
FARIKF- T PKA BERR /K- 1 i 2RI (P<<0.05) , 4%
RILE 5 fnZ 4,
4 g

IR 2H 2 3 2 PR SR 4 R ZE i, %o TS e R IR A
e RO | P58 X LA AORE | 28 4 4 oy =1, ik
7] B S LA 4 K& ROS, 1 i DNA S L4513
FEIE S M I8 T F2 )7 ; [RIET, ROS 34 BEAIE 1 4 JiE 41 At Pl
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4 Col Il B-actin VIPB-actin p-PKAPKA
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cAMP E N5 A5 53+, AT BEIR fk PKA SRk 91
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W53 s ) AL, 5 A I D Re A 5™, VIP Al il
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