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TiEHLT SD RARAFREBEIRE PRZ
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(27 mg-kg™ ), X1k, £30d, RARLHEHE2
R AT KR, KR B AR A 2 ik 2 B B R (FA)
Ao BBR(TA) &%, T RA W HME T 3 &R Z,
I h o kM Z ik Bt £ (GAS) Aol £ B 3h &
(MOT) 7K, tb & 3% % o & % A8 B AL My S AL Bl
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S 2 (dihydromyricetin, DMY ) B $iT &
A B T 3 4 R T A e A R S
I i AT LA B4 S BE T e, o B B e S
B T R T 1 R A S Sy X EAT W R 4 i 4R
FIPT . YRR, W 0TI S T S e v g,
KRR SRR thRE S AL A O R R 2
P B 48 HE A7 AR VR 8 A A e S
[7i) b e A 15 R M A 8 DR BT 5 i ' AR IR S R Al i I
TRZE GRS D, AR 5T A s AR
BB R EE DMY X 28 M8 M 1 6 A
R ORAP AR T B HERL R, o DMY T B 36 18 1 E
RALPLILIARE

1 #R5FE

1.1 zh¥ 24 Hnik 5

SPF 2% SD KK, W [ -1 74 3 /K -6 Bl S 56 3
YA B F] L PEATIES - SCXK (977)2003-0002, DMY
M\ WA 0 35 24 ([ Ampelopsis  grossedentata  ( Hand-
Mazz. ) W. T. Wang ] T S 25 i vh 2 i, HLPC 2590
& AL 97. 6% , thibI g 4 v B2 25 B 5 e v 24 F
SERT ) 52 5 2 SR AL, 4t 52 20060412, lim H i
MK LRI A 5,10 120 g- L' AU, Fi
JRAF (rebamipide ) Sy W VLA K K il 25 A BR A w7
i, 452 060301, 1 FH i 9T 14 Y 20 488 7 T ) i v
JER 2.7 g L7 R . BERRZE M (PBS, pH 7. 4,
147.5 mmol - L") fly KH,PO, ¥ (150 mmol -L™")
96 mL, Na,HPO, ¥ ¥ (150 mmol - L™") 404 mL F
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NaCl 7A# (145 mmol - L™ ) 500 mLIB4&, i A G
KENO0.2 g BIfG . o [R5 @Ak 0 A 56 [ Sigma 23 H]
7 i ALY I AL B (superoxide dismutase, SOD) |
Hi-%£-SOD ( Cu-Zn-SOD) | #-SOD ( Mn-SOD) | % 5
H — F Ak & & B (inducible nitric oxide synthase,
iNOS) & P M 79 —. ¥ ( malondialdehyde , MDA ) Fl1—
AL A (nitric oxide,NO) 2 il i 187 &, w9 5t 2L
AW TRRPE IR i H AR 3R 2 (interleukin-2,
IL-2), IL4 Fi4 k& A G (immunoglobulin G,
IgG) W B I s 1050 & 4 52 1§ Rapid BioLab /23 w7
a3 MLTF B W3R (gastrin) )5 15070 & o b 5t b J7 A=
PIEARBIESE B 7 i 5 119K 3l 3R (motilin ) ] 5 3511
NSRS R A A B ARAT BRA A7
1.2 HEHE&E

SD K 36 H,{&H 200 ~250 g, M 452k, ip
LT IR L Z AN S0 mg - kg BRI, W , IR
LK UE B A, OB AT o0 R, B
&EAIRE N, A PBS, 7EVK /K o A DY89- 11
TY R SIS S) AL (77 BT 2 A MR BB A FR 2
A il B 10% )7 ,4°C 430 x g B0 15 min, JR_E 3
W, 75 s W VA DN 2R 1 Bvk B2, T PBS i B R 1
A 10 g- L1 A3 BERE 510K, 43 2 K /MR
Hr, —20°C 7K A6 R A7 A . B OB B 50 K
32.0 mL, N [ 58 A7) 32. 0 mL, FH X A #5 %o
kAL, 2L A K PSS 8, 15 S e bR
73 W PBS g [CSE A& 7. 0 mL, [FEFLAE N
TE X IR AR ZH , DMY 3 /51 24 B i L UR 4
2R RREFLA
1.3 HEHEEERXARERMFIENEES

B SD KE 60 H, 1A 180 ~220 g, M,
P AVA HE 3 J2 B AL 23 by 1E 5 X R ZH, AU 2
DMY 3 />3 20 K VIR R 2. 2 BROSCHR[6 ] 07
2, TREAG BT FRE T ,75% LCBEH T,
FEAL 4 F0 25 25 4 R B se B B Bt L, A A AL
0.4 mL; 1EH X FEZH KB se % B L 500 25 46 fo 7 Bt
Jito 1S d g 1k, 33 U, B 2 IR A I
IR, TE 0 R ZH AR Y 20 R B ig 28 T 28 18K, HoAtl
#1535 ig 457 DMY 50,100 F1200 mg- kg ™" & Fi
JRHF 27 mg-kg ™', A2 RBUR 10 mL-kg ™', HL 452
30 do RWEHZFIRH (KRB ,ip B L%
150 mg-kg ™ RAF, 5 E R KA 2 mL, % 10%
EDTA-2Nai#F W 30 L fHLEEE ;79 lul 3 mL, &
i A T, =R R CE 30 min, T 0C T 970 x g

B30 10 ming 435043 B 2K 5 10 , B 0.5 mL
RERESE, B -20°C A& . R, H
22 N EEFLTETRRA ], BB o Y B B A
350 BUE  FH S mL Az R K e I i, pE 4R
W 7K 4%, B EA% 90 mm FEFE LA, v B 2 57 I
FH 5 mLrp PEZR IR K shise B NS, WO vh sk TR B
5 mLB.LEH,970 x g B0 10 min, BUE W FE
o
1.4 BIhEEIERNE

B 9 B3 1. 0 mL, 4% B B i 2 vk
NaOH 0. 02 mol - L™ VW 5 , LA KA Xk — FFY S £
RAME FF5 78 0 3 B8 78 28 45, 8 5% NaOH 5 W7
FE,IHE BUFE R (free acid, FA) 15 iR (total
acid, TA) &, ZMSCHR[8 ] IUH W LIHW 1.0
mL, fill 1% B /R %W 1. 0 mL, ] S22PC AU A[ I,
SR ( LR AR A R A F]) T 615 nm
EERE (A)(E, TR B I R .
1.5 BHEREFHENE

PR ULEE 1 BRI , 2R I UM 1 , 4% H 1k ]
AN, F LY A, HE Jefh ) s R gL
RAE IR AT . 0 4 oA 1 4% AF
R Rz 9 CB /NI 5% [ AR &6 AT L 2 A4S
PSR RAEANML ;2 43 76 B BB/ IX 2 ZERREALZ Y
AL WS AN MR 53 4 < 75 BN P ] Ul o
RIEA R EELL
1.6 MmFEEWEMNMEEHEKEHNE

W URAF I3 2218 B IR B IRES , #2300 & il
W SR FH T 5T B 958 1 SN-695 B 750 %85 g Ak ikt #e y il
AR H BRES— ) DI 1L T
BRI E s Z &
1.7 [i& SOD, Cu-Zn-SOD, Mn-SOD 70 iNOS
&R MDA #1 NO & 28E

W URAF 1035 2218 B IR E AR #6350 & il
SR FH 8 M 2 480 A6 g 725 0 %2 SOD,  Cu-Zn-SOD FI
Mn-SOD 5%, % H 6 A% B bb 22 R 75 I 72 MDA
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2 #XR

2.1 DMY XM AXRBRER. FEBRFEEHFEE
B %2 Mim

5% RAH L, SR 2 KBRS W TA R FA &%
AR, B AOE 2 . SEIAIZ i, DMY
50 mg-kg " B 5k /0 B W ES B MR ; DMY 100 A1 200
mg-ke " BB THEE TA A FA &4, /0 B 2k
T EEIREE 27 mg-kg T WIS TA R FA
i A B AR SR (R D).

Tab 1. Effect of dihydromyricetin ( DMY ) on
levels of total acids, free acids and free mucus in
gastric juice of autoimmune chronic gastritis rats

Dose/  Total acid/  Free acid/  Free mucus/
Group mg-kg™'  mmol-L ™! mmol - L ~! g L7t
Normal control 6.6+1.6 4.2+1.6  0.25+0.08
Model 4.420.6™ 2.1%0.7" 0.40%0.05"
DMY 50 5.0+1.1  2.5+0.8  0.32+0.08*

100 5.9+1.4" 3.2+0.6* 0.26+0.05"

200 6.1x1.1" 3.5x1.1" 0.2420.05"
Rebamipide 27 6.0+0.8" 3.4+0.8* 0.37x0.05

The supernatant of homogeneous gastric mucosa from SD rats was emulsified
and Freund's complete adjuvant (FCA) was subcutaneously injected into rat
back and both sides of inguinals once 15 d for 3 times to establish rat autoim-
mune chronic gastritis model, and only FCA injected as normal control. At
the same time of the second immunogen injection, the drug treatments (ig)
were administered once daily for 30 d. Water was used instead of drugs in
normal and model control groups. The levels of total acids and free acids were
measured by acid-base titration and free mucus was measured by alcian blue
assay in gastric juice on the day after the last drug administration. x +s, n =
10. * P <0.01, compared with normal control group; *P <0.05, #P <
0.01, compared with model group.

2.2 DMY WARMFBHRFMMREHNRKTE
EpA

ET R LU, AL A K BRI 1 A 3R K- ik
Fhisr, 3K B sh 2 KT A8 fk, SRR LA,
DMY 200 mg-kg ™" FllFi LIRS 27 mg-kg ™' 2 @ AR
LT B W ACE ABAFZ I B s R K- (R 2) .
2.3 DMY ®WARBFMERSHMARRETLH
A

PR AR WL, 0 HEZH 1 G TR 21, R D LI A
s AT DL B 0 B R TC ORI, B A B Se ik, B
ARV K BUE B (B B 2 0, A ) IZ BRI
PRI AT, A SRR ) R A 4, R TH = ok
A MR BUE FRER A B R, KR E R

Tab 2. Effect of dihydromyricetin on level of ser-
um gastrin and plasma motilin of autoimmune
chronic gastritis rats

Group DOSE{ | Gastri{ll/ Motilir}{
mg-kg mg-L mg-L
Normal control 31 +11 240 +29
Model 52+10™ 237 +43
DMY 50 50 +6 229 +26
100 42 +11 245 +31
200 39 +12* 254 +44
Rebamipide 27 40 =117 252 +57
See Tab 1 for the treatments. The levels of gastrin and motilin

“p <
0.01, compared with normal control group; *P <0.05, com-

were determined by radioimmunoassay. x s, n = 10.

pared with model group.

WA S, R DL 2R ST LA b AR B AT EE K
DMY Fl % IR AR 2H B R BEIR L1 6, 3R FIR P 4K
D R DLREIET I R, T DL RN A

AR T A, R IR ZH O LU AR b B A i HE
G EE ST, TCHRAR B 7 , R AT IR AL, R/ NEEAR —
B, A 2 ] L 2D B SRR A0 L, RAE VT4 N
0.3 0.5, BRI KRS RN b Je S5 2L, R
[P 7 22 JIHE A S 200 RO, AR RE VF43 L XS HR4H (2 %
Hai,35 2.5 £0.8, DMY 100, 200 mg-kg ™' FIEHEL
URAF 27 me- kg™ AU LK LB B BESAE 3T
RS R A0 1 AT, 286 M PN T DL /D B 8 A
18 ; DMY 50 mg-kg ™' 5 5 266 I 42 A S 7 G W b 5
M (% 3,K1)

Tab 3. Effect of dihydromyricetin on scores of in-
flammation of gastric mucosa of autoimmune chro-
nic gastritis rats

Group Dose/mg-kg ™' Score of inflammation
Normal control 0.3+0.5
Model 2.5+0.8™
DMY 50 2.2+0.8

100 1.4+1.0°

200 1.2 +£0.9%
Rebamipide 27 1.3+0.9"

See Tab 1 for the treatments. Score 0: no inflammatory reaction;
score 1; a number of inflammatory cells infiltration in gastric in-
traepithelial (gastric pit area) or fundal glands propria; score 2 :
many inflammatory cells infiltration in gastric pit area and gastric
muscularis ; score 3; the foci of numerous inflammatory cells to-
gether in gastric mucous. x +s, n=10. ™ P <0.01, compared
with normal control group; *P <0.05, ™P <0.01, compared
with model group.
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Fig 1.

Effect of dihydromyricetin on histopathological changes in gastric mucosa of autoimmune chronic

gastritis rats( HE staining, x400). See Tab 1 for the treatments. A: normal control; B; model; C, D and E; DMY 50, 100

and 200 mg-kg ™", respectively; F: rebamipide 27 mg-kg™".

2.4 DMY 3t kKR Mm% S SOD, Cu-Zn-SOD #n
Mn-SOD &% % MDA &£ /50

55X R b, B AU 41 K BRI 3 5L SOD, Cu-
Zu-SOD Fil Mn-SOD {fi P W i AR, MDA 7K 7B
T, SRR A, DMY 100,200 mg - kg ™' il %Ki
ELUR 4 27 mg - kg™ 35 8 W Tk & M7 AL SOD A
Cu-Zu-SOD 5 4 , B i [ ik 1L 37 MDA 7K F-, DMY

Tab 4.

200 mg-kg ™" B $ G 1L Mn-SOD 154 (% 4) o
2.5 DMY 3t AR INOS iFEF NO K FHIS T

5 B e A, AL 20 K BRI iNOS 3% P i
NO /K-8 W Th s . SEEAUZ H4, DMY 200 mg -
ke ™ ARG ELIR AR 27 mg- kg ™' 2 B F BRI INOS
TEPEFE NO K, 1fif DMY 50 #1100 mg-kg ™' G
BAERI(ERS) .

Effect of dihydromyricetin on activities of total superoxide dismutase (SOD), Cu-Zn-SOD and

Mn-SOD and content of malondialdehyde (MDA ) in serum of autoimmune chronic gastritis rats

Dose/ Total SOD/ Cu-Zn-SOD/ Mn-SOD/ MDA/
Group mg-kg ™' KU-L™' kUL~ KU-L™" nmol L~
Normal control 320 7 294 +38 27 £ 14 2.8+0.8
Model 275 8" 263 12 126" 4.4+0.8"
DMY 50 280 +6 264 =8 16 +6 3.8+0.8

100 301 + 14 283 +13% 19 £10 3.0£0.6"

200 311 +8* 284 +9* 26 +10* 2.6+0.6"
Rebamipide 27 304 +10* 283 £ 10" 21 £9 3.1+1.1%

See Tab 1 for the treatments. The total SOD, Cu-Zu-SOD,Mn-SOD activities and malondialdehyde level were determined by spectropho-
tometry. ¥ s, n=10. *P<0.05, * P <0.01, compared with normal control group; *P <0.05, ¥P <0.01, compared with model

group.
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Tab 5. Effect of DMY on activity of inducible ni-
tric oxide synthase (iNOS) and content of nitric
oxide ( NO) in serum of autoimmune chronic
gastritis rats

Group Dose/ﬁ1 iNOS{1 NO/ |
mg-kg kU-L mol - L
Normal control 3.3%£1.0 5512

Model 6.6+1.3" 76 £16™
DMY 50 6.4+1.5 70 £13
100 5.4+1.5 68 +10

200 3.6+1.3% 55 £ 12"

Rebamipide 27 4.5+1.2% 59 +14*

See Tab 1 for the treatments. The iNOS activity and NO level
were determined by spectrophotometry. x +s,n =10. ™ P <
0.01, compared with normal control group; * P < 0. 05,
#¥P <0.01, compared with model group.

2.6 DMY kR IiF IgG, IL-2 1 IL-4 7K F/Y
A1

550 HREH PR, AU ZH R B TG Al TL4 7K
SR T IL-2 ZKOFBH WA, SRR LA, DMY
100, 200 mg-kg ™" FilHi ELYRAF 27 mg-kg ™' 2 AR
17 1gG K-, DMY 200 mg-kg ™ i L JREF 27 mg-
kg ™ R EFRA T4 K, T TL2 KF (K 6) .

Tab 6. Effect of DMY on levels of serum immu-
noglobulin G (IgG), interleukin-2 (IL-2) and IL-
4 in serum of autoimmune chronic gastritis rats

Group Dose{ | IgG/ | IL-2{ ] IL4{ |
mg-kg”™ nmol-L pg-L pe-L
Normal control 167 £27 240 £32 69 £18
Model 203 £18" 150 +29™ 116 +12™
DMY 50 192 +32 155 +20 115 £15
100 172 +17% 170 £17 101 =21
200 139 +19% 218 +23" 80 +13™
Rebamipide 27 161 +33% 193 +26™ 91 +16™

See Tab 1 for the treatments. The levels of IL-2, L4 and IgG
were assayed with ELISA. x +s,n=10. "P<0.05, " P<
0.01, compared with normal control group; *P <0.05, P <
0.01, compared with model group.

3 itig

AHEFER F R B A BB B M B 2 ik
PR TESTE , KB 5 I 3K F- 1 0 2 2
Wl Tt e, H FAFT TA & 80 kb, B 2605 3

AH 8B RAE SN, B 1 e 5 R 2L, 114G J2 I 9 e
YRR , FRI R 02 1 AR A RE o AR Sk i E
W, b FH0 S FEUA TR AMA R G, 155 RAE
2 A SR AN B A, AR A R S 98 2 A 4 i R
CARAEAT T S R R A ) B i 3 b R A, 5
B RN R ST, T 2 AR e B s Y
B RGN BRI 245 A B B, F
— N T EEE AR AT R, S
PR E R K FUMLTE B WA T, iR T
B R , i R A A R 5 BE A M A5
B R A3 WA L B I A 2R 43 A A A FH R 55 T
., WFIRSE R, DMY X e g vk B & R A
TN R 43U AT AV B W 2R K A A B
Ui B RGP VE it 18 260 RS B e 28 W I i A%, R
FEECT B, 0 B R ke B S AP R

AR 45 R R, e g B R K BRI
MDA B4, i SOD H1 Cu-Zn-SOD 4 F A, #2771 A
S PE A0 . T REE T & AR 7E B R
AIBT IR SOV TE B S8 250, 2R I B I 4
JiL R R R 40 B A Ak B B R A A
S S — A RS B AR A, A
B R B IR R R D, BRI SOD &k
A BESE R B, DMY REAR I B, AT 16 1A
PN SOD JEHERG N, E bR A IR VE R R . 53 4b
DMY EAH A A T, 8 4 Ak Fn it 48 Ak A
FH ) A

AR TE B Y INOS LR 7R IE H I LR R
Feak , {H AT Pl L 40 i R 1 S T A B iNOS, 44
A it NO, i & NO 3 i 5 4 0B B 7 i 25
ArEAE KR ONOO ~, ONOO ~ i i [ i 4% X
N, S B SR (T A A BRI B AR, A4
PESIE A M5 . ONOO ™ J&—Fhsim S AL 7], Al 5 471
b 200 8 R S AL O I, LA AN A
N ASHIFTE A R, S Re VA Ik 1 4 K A
INOS 7 M TR, NO A, vl G825 2 04 5 1
SAALII G —AFEAHLH] . DMY 200 mg-kg ™' B &
K BRAR P INOS 3% 1, B A NO & i, AT Iy
PR PIINOSYE M AT NO 7K SF- i1, AT I8 4% 440 A i
Xt B Bh A

RPN Thl 5 Th2 4 ik T 8 27 LA AEH7 1 5
(1) 200 0 B 5 PN A4 W B € T RE . Thl 46 i 38 3 45 ol
IFN-y F1 1L-2 554 F 240 B e 22 D g, Th2 38 2 43
L4, IL-5 f1 IL-6 255145 B B 4074 1eG 25k
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W™ o IEH AR 1eG 1Y B 41D,
ELTE 85 BEE 5 i PR B TG ™ A 1) 4 it 3544
T 1gG AT P0E FIMA K175 S - A 20 b A B e s
RE, BRI T FA6 T A S R, 7= A g i
Gt O ASBIR ST 4 W, A PR 1 A K
BRI 1L-2 B @ R AIG, IL4 B (g 7H 7, 4278 Thl 4
PRI 25 32 B4, Th2 20 i 0 2 A F 0 3, FLAR 4i it
B FIMAUR B 9% D) fig 1 -5 9 1 IR 5 [l B Th2 4 il
AR BD B 404z TG, g H 28 KBS 1gG
A% T+ . DMY 100 & 200 mg-kg ™' FilHi t JR4F 27
mg-kg ™" ¥ 5 3 ARG 1gG /K F; DMY 200 mg-
kg ™ FHIE L UREE 27 mg-ke ™' B I AR 1L4 KR,
Fhim IL-2 7KF #8278 DMY W] B3 o 13 9 Thl 5 Th2
I 6 S, 0 ) R R e Y2 T, AR 2 A4 R £ 93 IR
o8 2 i (A AT AR £ 92 1) B FE BTk B P Ar

L5 LR, DMY Sk R A8 1 B 2 1 b I
FA W B R, 7T B i ML s e S fE,
PO B BRI B e 5 3 0 S ol 2 T PR
RGP NO A Bl il 22 50 0% 16 M, 3044 9 g o
T A AP ) A T R R
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Protective effect and mechanism of dihydromyricetin on gastric
mucosal injury of autoimmune chronic gastritis rats

CHEN Li-Feng® , ZHANG Qiong, DONG Qian-Qian
(Institute of Materia Medica, Hunan Academy of Traditional Chinese Medicine and
Materia Medica, Changsha 410013, China)

Abstract: AIM To study the protective effect
of dihydromyricetin (DMY') on gastric mucosal
injury of autoimmune chronic gastritis rats and
mechanisms in order to provide experimental
basis for DMY's applying in prevention and
METHODS

To emulsify supernatant of homogeneous gastric

treatment on chronic gastritis.

mucosa from Sprague-Dawley rats and Freund's
complete adjuvant ( FCA) as immunogen was
subcutaneously injected into rat back and both
sides of inguinals once every 15 d for 3 times to
At the
same time of the second immunogen injection,

DMY (50,100 and 200 mg-kg ') or rebamip-

ide(27 mg-kg™') as positive control, were in-

establish rat chronic gastritis model.

tragastrically administered once daily for 30 d.
Water was used instead of drugs in normal and
model groups. The rats were sacrificed on the
next day after the last administration. The con-
tents of total and free acids (TA and FA) were
measured by acid-base titration and the content
of free mucus was measured by alcian blue as-
say in gastric juice. The levels of gastrin and
motilin were determined by radioimmunoassay,
and the activities of total superoxide dismutase
(SOD), Cu-Zn-SOD, Mn-SOD and inducible
nitric-oxide synthase (iNOS) ,and the levels of
malondialdehyde ( MDA )
(NO) were determined by spectrophotometry.
The levels of interleukin-2 (IL-2), IL4 and
immunoglobulin G ( IgG) were assayed with

and nitric oxide

ELISA. The histopathology of gastric mucosa

was examined under the microscope. RE-
SULTS  Compared with normal control, all
detected indexes in model group changed patho-
logically except plasma motilin level. DMY sig-
nificantly ameliorated these pathologically
changed indexes of model rats. DMY increased
contents of TA and FA, also decreased content
of free mucus in gastric juice and gastrin level
in serum,and had no effect on motilin in plas-
ma; remarkably reduced inflammatory cells fil-
tration into gastric mucosa tissue and the scores
of inflammation, and obviously improved the
histopathological changes in gastric mucosa;
significantly raised total SOD, Cu-Zn-SOD,
and Mn-SOD activities and reduced iNOS activ-
ity ; inhibited production of MDA and NO; low-
ered IgG and IL4 levels, and increased I11.-2
CONCLUSION DMY can signifi-

cantly protect gastric mucosa from injury of

levels.
chronic gastritis. Its mechanism maybe that
DMY can regulate the body immune functions
to inhibit the autoimmune reaction; or it can
up-regulate the activity of enzyme system elimi-
nating oxygen free radical and down-regulate
activity of enzyme system producing NO, and
then to inhibit lipid peroxidation.
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