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Effects of Rhei Rhizoma on Gastric Ulcer in Sprague-Dawley Rats

Bum Hoi Kimx*

Department of Anatomy, College of Oriental Medicine and Research Institute of Oriental Medicine, Dong-Eui University

Gastric ulcer has multifactorial etiology, and the development of ulcer is known to be caused by gastric acidity,
pepsin secretion, gastric motility and gastric mucosal blood flow. The ulcer results from the tissue necrosis and apoptotic
cell death triggered by mucosal ischemia, free radical formation and cessation of nutrient delivery. The gastric mucosa
is usually exposed to a wide range of aggressive insults, and has developed efficient mechanisms to repair tissue injury.
The apoptotic process of gastric mucosa is triggered by the induction of such proapoptotic gene expression, such as
BAX. The Bcl-2 family of proteins plays a pivotal role in the regulation of apoptosis. The maintenance of gastric mucosa
integrity depends upon the ratio between cell proliferation and cell death. Stress-inducing factors may affect Bcl-2/BAX
ratio and thus the rate of apoptosis through modulation of the expression of both proteins depends upon the
experimental model. In addition to the regulation of apoptosis, new vessels have to be generated in order to ensure an
adequate supply of oxygen and nutrients to the healing gastric mucosa. This events are regulated by several factors.
Among them, such polypeptide growth factors, such as vascular endothelial growth factor (VEGF) regulates essential cell
functions involved in tissue healing including cell proliferation and differentiation. The purpose of this study was carried
to investigate whether ARhe/ Rhizoma administration might protect apoptotic cell death and promote angiogenesis in
gastric mucosa. Sprague-Dawley rats were randomly divided into 4 groups; normal, saline, cimetidine and ARhe/
Rhizoma-treated group. The saline, cimetidine and ARhe/ Rhizoma extracts were orally administrated to each group and
gastric ulcer was induced by HCI-EtOH solution. After 1 hour, the stomachs were collected for histological observation
and immunohistochemistry. In results, Rhe/ Rhizoma proves to promote to heal wound in gastric ulcer in conclusion and
the significant changes of BAX, Bcl-2 and VEGF quantity in gastric mucosa were observed. These results suggest that
Rhei Rhizoma extract may promote incision wound healing and has protective effects on gastric ulcer in rats.
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7. Superoxidase dismutase(SOD) &4
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Fig. 1. Photomlcrographs of HCI - EtOH induced gastric injury. The
rats of Control group showed homrrahages with loss of mucosa exposing the
muscularis mucosa(C, D). whereas, the hemorrhages induced by HCI - EtOH
solution were markedly reduced(E), and mucosal layer which is peeled off with
lesions was recovered almost th the normal condition in the Cimetidine group(F).
The rats of Rhei Rhizoma group also showed increased epithelial regeneration(G,
H). scale bar = 1 cm. Magnification(B, D, F, H): 40X

£47dole]l  ZAME  Control#2  84+0.7 mm,
Cimetidinew& 54+0.7 mm, 1831 Rhei Rhizomar-< 6.3+0.6
mm=Z Cimetidinew ¥ Rhei Rhizomaz: E5 ControlT-oll H]3|
oA Ae #AE Y =, Cimetidines©] Rhei Rhizoma
ol HlE) o] o =34tk 99 A E FoF AL S A
Al B Cimetidine < 35.7%, Rhei Rhizoma=< 25.0% 2] & A
&< ER A ThFig. 2).

3. Superoxidase dismutase(SOD) &4 =4
Az Me SODE 4 Z3, NormalT oAM=
33.6%21 U/mg protein®] 2  ControlZ A=  17.5%1.6

U/mg protein® SOD &Ao] w43 #agel #ZHU 1
g}, Cimetidinew& 27.2+1.7 U/mg protein, Rhei Rhizomat"-&
23.3+1.7 U/mg protein® 2 Cimetidine*-> Controlio] H]3]
o} 55.4% 9| 571&E, Rhei Rhizoma-& °F 33.1% 9] S7H&S& U
Elflo] Cimetidines ¥} Rhei Rhizomas 5.5 Controlol ¥3]
994 e F715 e AThFig. 3).
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Fig. 2. Total lesion length induced by HCI - EtOH solution. The total
lesion length of each group after gastric injury induced by HCI-EtOH solution. The
lesion lengths of Cimetidine and Ahe/ Rhizoma group were significantly decreased
compared with Control group. Mean=S.E. (x; P < 0.05 vs. Control, =; P < 0.01
vs. .Control)
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Fig. 3. Changes of superoxide dismutase (SOD) activity after gastric
injury. SOD activities in stomach sample of different groups were exprerssed as
U/mg protein. SOD activity of Control group was decrease compared with Normall
group. Whreas, SOD activities of Cimetidine and Rhe/ Rhizoma group were
significantly recovered. Mean=S.E. (x; P < 0.05 vs. Control, * P < 0.01 vs.
.Control)
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H3 Hukiido] A& Ho|thFig. 4F, H).
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Fig. 4. Effects of Rhei Rhizoma on expression of BAX and Bcl-2
proteins in the rat gastric mucosa. The increased level of BAX protein was
observed in the Control group(A arrows). Whreas, the expressions of BAX protein
in Cimetidine and Ahei Rhizoma group were decreased to compared with Control
group(B, C). Bcl-2 expression of Control group was hardly observed(D) and the
expressions of Bcl-2 protein in Cimetidine and Ahe/ Rhizoma group were
increased to compared with Control group(E, F). Magnification: 100X

Control Cimetidine Rhei Rhizoma
A B C = px
4 = r:\\-“
: i pa

d

Fig. 5. Effects of Rhei Rhizoma on expression of VEGF protein in
submucosal vessel. The expressions of VEGF in submucosal vessel were
slightly observed in the Control group(A). The increased levels of VEGF protein
were observed in Cimetidine and Rhei Rhizoma group(B, C arrow). VEGF
expressions of Rhei Rhizoma group were more significant than those of
Cimetidine group. Magnification: 100X
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Kol WA AR £l HAE A
H AXEC] A E =4, fAdY &4 A5 E & 7HS AL U3y Zsniste a53s #do] vt AZH
Aurel dRF7ket Bdo] e, Ao /e &4 U Ao AAES FEEHE, g2 fF0A HC - EtOH=
Hurel B3] glo] Fod d4Te @gag?. e AT &4 doA Heads vehdle A4S ¢ F
old AFE 3 A HAHE dFRIF HFAHE ¢ 3l Atk o, B AFeA= HC - EtOHO 93 2449 Tzt
& BAd =&EHoE e &3S A YA e A= Habnks #ESA7] Wil A28 A Wshel B
. whdel, A% dRgae 448 gedo R ol B3 aHE #FA = Zetdnh olgd BE2 5 AFE F
Aok &, AoxdFz9 35 tEo] AZE ddo] B4 3 g Aor Hejgt Al Et
AR AF2ANE 59 HEFE 93 S8 a9 o
FEE FFok gk vl =
oy Be #AFL A7 & AES Atold 1L @
Z27F &7H M A2 7HA] RS o) 2dE 58] 2 4 # ¢ HCl - EtOHE AT5F9 3t 4 Ad0Eds 4
A Gl gk AF7E FEET Stk AgIAE ALY o731 o] aFRE AFS A, WFFEES ATFAT A
2, o5, £3E EFste 249 IJEHAHANA A A A A 28 2ATH &40 gaHden, &
E75s 2Hste v90] e AR @A doH, g2 d dACE A AA TAaHAT TS, SODY #9994 e F
TE B3 AGAR] HAF Tl AFAAY 2 FEAEC] T 7p7F BEEY oM HYxA8 A AL A BAX/Bcl-2 A
dgo] HAHATL R AN FA7t FEIHE & o] ¥]& W3, 183 VEGFY od F77F B2EHUT |24,
Ashe Aoz v HT. 32 B394 HC - BtOHZ frte 1de &4kel 3leiA
Vascular endothelial growth factor (VEGF)= 6-kDa B3a34E 714 Ao A"t
homodimeric glycoprotein® 2 angiogenesis®] 7}¢ 723 %
o zto]t}), VEGFE macrophages, smooth muscle cells, FAPNRCI =
fibroblasts, megakaryocytes, neoplastic cell &< TheFg MEf+
FozRg YHIF. o] A7 2 B - &4 AH o] =& 201089 E Fotstul wujdAFH] ol s AT
ol $lolxel VEGFe] fate] B H =], ol & S0 AZlA 9 HAS(FAHE 2010AA127).
#AYg FAr] VEGFY wdo] #aHgen™, A4 94
o G2 =A% ARZAAY =29 fibroblasto] A1 VEGFY %:LJ——’-‘E“H_
Lo FrtEdnte Bule AF A A% A T A4
{9 St TAlOl VEGFY ddo] &A= Bavt 1. Tulassay, Z., Herszényi, L. Gastric mucosal defense and
AT cytoprotection. Best Pract Res Clin Gastroenterol.
=, 9% He] VEGF Amizte A4d 447 24(2):99-108, 2010.
granulation tissue?] F4& Ao zZH dojye Aoz &Y 2. Nayeb-Hashemi, H., Kaunitz, J.D. Gastroduodenal mucosal
HEU®, VEGFE 4] Ban £432d 9lo] 2714 o9& defense. Curr Opin Gastroenterol. 25(6):537-543, 2009.
S e Aerm gy dve  dAEFA(vascular 3. IAA. A AEFAYAFAGA 58 AL, dFAL p
permeability) 2] F715 B3 AFW H54£E FHA I 2YE 437, 1992.
AE AaAFBo2ZA FYATES ST Fola, ® skt 4. vt AE. AEFH . dall, dlFdSFdtEH, pp
=0 AAAEY dA ANER Ao 7dste Relnh 669-672, 1996.
£ AF A VEGFY] L8E 9749 Hutst daeA & 5 AA, HEE, g5 2EH 29} eSS E 12 mouse
Z% 23, Controlwoll A= o] ofF wofgt HMW, Rhe o AxEr &l tig Avg g aEd ojdhEe] s A
Rhizomaa-o| A= VEGF®] &&o] @A3] F713tyct. oleg 2 24(1):155-168, 2003.
= tgo] apoptosis®] A% ¥ o}t VEGFS] 2dS F71 6. A=A Ex3 wg 2R3} A2, ¥4, pp
ANRoER E359e) AYIRAYY S AT da, FEE 242-243, 1995.
S A FFFeEN AT &Y 5SS S5 Aol 7. ARG, WS AGA e Aog 2 Fdjso] odH
g Utk 971 FEF wiek & SOD 849 S Ede] W JF TN HEE A 19(1):114-133,
BAX/Bcl-29] H|gZAolgte WolAX  Rhed  Rhizomad ) 1998.
Cimetidinew* ol ®l3] 953 a5 UepfiA] X3 w4, VEGF 8. Park, EK, Choo, MK, Yoon, HK, Kim, DH.
o] Hq e JoJM e Rhei Rhizomaw©] Cimetidines ol H] 3l o) Antithrombotic and antiallergic activities of rhaponticin
Ao g dWdo] Z7lEAtE Aotk thA] wa, YdY HEa from Rhei Rhizoma are activated by human intestinal
5o o] t3to] Cimetidine®] ®] ’SH ARG Aozt A bacteria. Arch Pharm Res. 25(4):528-533, 2002.
dqre o fE2S aRE d3 st FEolgt Alsdth g 9. 0] FF. U HEY BFo] uAXgE Fo HAF o F A
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