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Antigastritic and Antiulcerative Effect of Pulmuone Healthy Aloe Gel

MinHee Kang, SoYean Cho*, HyunSu Kim** DongHyun Kim*** and ChoonSik Jeong®

College of Pharmacy, Duksung Women’s University,
*Division of Herbal Medicines Standardization, Korea Food & Drug Administration
*nstitute of Food & Culiure R&D Center for Functional Foods,
***College of Pharmacy, Kyunghee University

Abstract — Present study was performed for the development of a new supplementary product with gastroprotective
effect. The preliminary screening were conducted for the effects of HCl-ethanol-induced gastric lesions in rats. Samples
were aloe gel, active hexose correlated compound (AHCC) mentioned that have GI protective property and pulmuone
healthy aloe gel (PHAG) that mixture of natural products from Pulmuone company. Aloe gel significantly inhibited HCl-eth-
anol-induced gastric lesions at the oral dose of 5 ml/kg. AHCC showed the strongest effectiveness at the oral dose of
1,200 mg/kg. PHAG also showed the significant effects at the oral dose of 10, 20 g/kg. In pylorus ligated rats, the treatments
of aloe gel, AHCC and PHAG showed decrease in the volume of gastric secretion and acid output. And aloe gel, AHCC and
PHAG significantly suppressed the aspirin-induced ulcer and chronic ulcer in pylorus ligated rats. The treatments of aloe
gel and PHAG significantly reduced acetic acid-induced ulcer at the oral dose of 5 mi/kg and 10 g/kg for 12 days. In this study,
we have found that PHAG had significant improvement in acute gastritis and ulcer at the dose of 20 g/kg and in chronic gas-
tritis and ulcer at the dose of 10 g/kg. Also we evaluated the anti-bacterial activity against H. pylori treated with aloe gel,
AHCC and PHAG. PHAG had a equivalent anti bacterial activity with ampicillin against H. pylori at the dose of 1 g/kg.

Keywords [ aloe gel, AHCC, gastritis, ulcer, Helicobacter pylori

AL (gastritis}> Hure] FA|Fo] TP VPO M-S T oFoIX AL vk KT acetylcholine, gastrin, histamine, pepsin,

Wehs SHAEOEA, TV BE 28] A8 shdolnl, &7, A 9 9EY 5 FAAARA 4TS S BT pepsin
AGNEA, EAS 24, vlolel s 49, AT AFE ol 4 9 A el Tt olahgo Bt o) 1, bicarbonate ¥
qlo] Hol WAgst, BFE Qo BEA} Uk o) AR W], HEF L WS SPAE 52 Sole] ojielE Holsh
548
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B B Ak B F A, A <MY, Holed],  prostaglandin T HoiIALE G-I HIEkATE FH2el
oFE QW F02 X8 9 & oyt YAVIRFUle] At g8 & SR 9 wo/lx) o s, ¢RYet 1 HE
o] gomz gxdrty & & glom TSR FEo] ¢ o] interleukin-8% & BF FLELS felste] AR Alx
7o 28 S8R 2 AL S S ehWE skl 2 Suso 2z 949, 254 A9 2 JHAYS go=
Shay?i= 939k &4k 37 QRkel ol QIAke] F¥o| 7o) Helicobacter pylori(®)3}¢ H. pylori)?] EA7F 434k We)3
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= AT AW Hasa ok £ H. pylori, NSAIDs, stress 5
of 2t et Aallell tigt 3542 mechanism 24 free
radical®} macrophage®] EA7} FEH 1 JohtD € AlD &
< Mt FA AE 2 A ARAEL 90% ool A 9
GF U FUIE9FE dBFd 34 AR AR} Woldxt F
73 A1]] Hy-antagonist?] cimetidine, ranitidine %! proton pump
(H*/K* ATPase) inhibitor $°] .01 9 o]g]e] % platelet
activating factor antagonist, phosphodiesterase inhibitors,
selective M, -antagonists, gastrin inhibitor & )82+ A3 Al
9] A3%-S #2151= epidermal growth factor 72 cytoprotective
drug ol di$t J7E &3] AP ot o5 H 7S
Bl R 3l oFEE0] Uteg 1o e RAET sttt
2 So] tEA<) H, antagonistzt T & Y+ cimetidine =
A7) g A9 A2 Fo =gl $8A415 blockingstod
HAEAHES PAS AT EZN odiErit e SHEE
o] Pl glo] A7)E Aol W AAE e doivhes B
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AHCC(Active Hexose Correlated Compound)s 24 3ld @
A FE ARAEA A FAA W] Az Aol of
2] 72 45 WAIA FEHE A EAel WiYg F
'R, B, 55, 740X 59 38 AX Ax” AHCC
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International symposium of AHCC research association®] 1.
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5 AP FE 9 FARF AE Arlste] AEFEoR ¢
FoIsth & 49 2 YA 2 TAZ diFEHY & H pylori
off tigt 3t anE sk, AL et avE st
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Zate], SFEE Aol I AIA AHEEIR I, aloe gel#t
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ASEA A71IL, AAEARR) D 22 TES) SF6

ALY olxle dE

HCl-ethanol 72 9|20l gt £3 - A5 °F 200 g 152
A BHES 2442 YA F Mizui'?2] el we} Ads)
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%, 2 BAA F, ether v slolM 82 Adsty, =
A AAE A Y2 AR B8 28§, olHr)
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FEAY Al ot S - v 990 tisk AnE #BEs)
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£ 36717 222 H Shay? B9 wWriell wet Agsgit. =,
A HAAITL H ether v Sl F7-8 ARely, BRE
OA] B8 &, 157 3ol 918 2Esta 99 Y 3
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Inhibition ratio (%)
_lesion length (control)-lesion length (drug) <100
lesion length (control)

dn o o

24 2ol ol g8

HCI « ethanol & £I40] 8t 2} - HCI - ethanol & &
& @ff*—"— TAJAR] 2] Gkl Fool st Aoz FAQ

21 @Gate] oijsl Aol Bu) Zhy wolqlRle) EAE F=
& & Qlth. Aloe gel, PHAGS] HCl- ethanol 2 $14ko) o)
3 A9 2R-g A A9E Table Io VERISITH Aloe gel
5mikg Fol Al 9 &4 A4AE-L 53.9%%.25, PHAG 10, 20
ghkg Fol AlollE 892, 100.0%S) F2AUE AE vehigl
T}, tZeFER) sucralfate’= 350 mg/kg 54 92.5%2] ¢ 9

AEGE eI E3] PHAG Foj2ollA2] 282 dose-
dependentdtA| LFEREOH, 20 gkg Fo A SMAUIZTRL} &
< 2798 Jehfdd

§3t AHCC ©] HCI - ethanol 2 $léAbel] tist ol =
82 A¥T A9E Table ol ERASITH AHCCE 1,000 2
1,200 mg/kg 7o} Al & 4 JAE0] 42 75.4%9) 96.9%%
LEbe] dose-dependentsHAl f+214d Qi AlE TS Jeh)
ATh 53] AHCC 1,200mgkg T A g4 A&
sucralfate 350 mgkg 51 A 94.7%K T} 953k F9= vEh)
Sttt ol ojoizke] Aslel pH A4ol ojd w7z Azkgct.

7= 1o B0 chEt A8 — 2477 BT HHE ether
u StellA 522 A2 aloe gel, AHCC 2 PHAGE 4
ORI LR T3t H 4AZF Bt Y QAo FHE] oir
v, pH 2 4N7E B9k A E gale) ko] tfet ATE =
43 A= Table M Ak 27 S8 Bu)%L 7,16 my/
4hrs, aloe gel 5mikg 5o Al 648 ml/4 hrs, AHCC 1,200
mg/kg 5 A 6.45 mi/4 hrs, PHAG 10 g/kg 5] A] 6.49 ml/
4hrs, PHAG 20 g/kg 591 Al 434 m/4 hrs© = PHAG 20 g/kg

Table I~ The effects of aloe gel and PHAG on HCl- ethanol-induced
gastric lesions in rats

Treatment Dose Lesions index Inhibition
(mi/kg) (Mean=S.E.)mm (%)
Control - 43.4+7.0 -

Aloe gel 5 20.0£12.5 53.9
g 10 54.0+17.6 245
10* 4.7+4.0%* 89.2
PHAG 20* 0.0+0.0%%* 100.0
Sucralfate 350© 2.4+2.4%* 925

**p<0.01, ***p<0.001 significantly different from the control
group. n=6
©Dose : mg/kg, ¥ : Dose : g/kg
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Fig. 1 - The effects of aloe gel and PHAG on HCl" ethanol-induced gastric lesions in rats. The mucosal layer injury of the gastric tissue
obtained from the rats treated with control (A), 5 mi/kg aloe gel (B), 10 g’kg PHAG (C), 20 g/kg PHAG (D) and 350 mg/kg Sucralfate
(E). The mucosal layer injuries of (B), (C), (D) and (E) are dramatically reduced compared to that of (A).

Fig. 2-The effects of AHCC on HCI - ethanol induced in rats
(macrography). The mucosal layer injury of the gastric tissue
obtained from the rats treated with control (A), 1,000 mg/kg
AHCC (B), 1,200 mg/kg AHCC (C) and 350 mg/kg Sucralfate
(D). The mucosal layer injuries of (B), (C) and (D) are
dramatically reduced compared to that of (A).

of| ] @Ak oMEn]Fe] AskE ERlsilor ojuf pHe 1.32
2 ARESIET) H1Z Q) sucralfate 350 mgrkg Fo) A 5.12 ml/
4 hrs% YERGTE opike] A3 aloe gel, AHCC ¥ PHAG 599
Al tizstoll vlal] Y Eulat A Bulge] FHe) pHE &
7He FRlsksitt. Aske Ao FujHE FAKE 5 skelE
Ao vkt Jrrl ohr g 43lEsk o] Bakgglo] 9
3k B3 aRE 7|dE = gloet AzErnt gixekE<
sucralfate ool YA d|F By ohz} pH H5% &

3
29 5 0.

Aspirin F& A0 theF 2l — Aspirin 22 H]|AHZo| =
] AELAAE Al B-8-2= prostaglandin]st PGS} 33
Asl] 9d-e PABAZITE Takeuchi'® 5-& indomethacin
o 93t Aol A3t 54 WEel Al Huke] &4 o)
A Qato) A7 11 Foll PG ARAY Az AE o &
AFS o] AsHA XAtk B 3skeich, B8t aspirine PG
S A st HYY back diffusions F7MA1AH $82
barrierZ A7) P uke] m)A¢Re] €8 TEla 9 £
TS T EA AESE dorls Aox A=
oh71 wald o)B ok R A9 g Yoyl APnds ot
So] &9 kR 9] 271 E sk AREE Ao 9le
EF aspirin 22 Aol oJgt ¢ &) AL A 1 2
= Table Ivell VERNSITE. Aloe gel 5 mikg 51 Al 52.4%
o} 14 JAES YRS, AHCC 1,200 mgkg 54 Al
56.1%, PHAG 10, 20 gkg o] A] 22} 75.6, 79.3%2] $1&74
488 Yehigich PHAG 10, 20 gkg 501 Al 9 &4 A
&2 sucralfate 350 mgkg o1 Al 68.0%5 1t 2 a¥E
ERiQith o]24) PHAGY} A1 PGS TS FA) 5kl
cytoprotectivedt 38 ZH= A0 A7iE]n, AR s akgof of

g 71de Fed 22 € 7 o Ahent

L
=
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ord2Idol| olXi= HEt

SR g ozt 2 - 3 Yol st 29E BEs)
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Fig. 3 — The protective effect of aloe gel, AHCC and PHAG on HCl" ethanol induced in rats (micrography x100). The mucosal layer injury
of the gastric tissue obtained from the rats treated with saline (A), 5 mi/kg aloe gel (B), 1,200 mg/kg AHCC (C), 20 g/kg PHAG (D)
and 350 mg/kg Sucralfate (E). The mucosal layer injury of (B), (C), (D) and (E) were gradually recovered than (A).

Table II - The effects of AHCC on HCI - ethanol-induced gastric
lesions in rats

Table IV - The effect of the aloe gel, AHCC and PHAG on aspirin-
induced gastric lesions in rats

Dose Lesions index Inhibition Dose Lesion index Inhibition
Treatment (mg/kg) (Mean=+S.E.)mm %) Treatment (mi/kg) (Mean+S.E.)mm (%)
Control - 76.2+19.1 - Control - 32.8+25.76 -
AHCC 1,000 19.3+17.4* 75.4 Aloe gel 5 15.6%£6.95 52.4
1,200 2.1£2.0%* 96.9 AHCC 1,200© 14.4+11.72 56.1
Sucralfate 350 42+2.4** 94,7 10* 8.0+5.15 75.6
. . PHAG 20* 6.8+ 1.48* 793
*p<0.05, **p<0.01 significantly different from the control group. ° o= :
n=6 Sucralfate 350 10.5+5.45 68.0

Table III - The effect of the aloe gel, AHCC and PHAG on gastric
secretion in pylorus-ligated rats

*p<0.05 significantly different from the control group. n=6
©Dose : mg/kg, # : Dose : g/kg

Dose Total acid output Table V - The effect of the aloe gel, AHCC and PHAG on gastric
Treatment (mi/kg) volume pH (mEq/4 hrs) ulcer in pylorus-ligated rats
Control - 7.16+1.14  0.98+0.06 0.51x0.14 Treatment Dose Ulcer index ) Inhibition
Aloe gel 5 6.48+1.07 1.01x0.07 0.40+0.06 (mi/kg) (Mean+S.E.) mm (%)
AHCC 1,200 © 645x1.76  1.37+0.50 0.40=0.17 Control 4.33+2.07
PHAG 10# 6.49+1.76  1.01x0.13 0.41+0.13 Aloe gel 5 2.00+2.00 53.8
20 o 434+ 1.79:* 1.32+0.47 0.32 10.16: AHCC 1,200© 1.83+0.75* 57.7
*p<0.05, **p<0.01 significantly different from the control group. 20* 4.17+1.83 3.8
n=6 Cimetidine 150© 1.50+0.33 385
O . # . .
Dose : mg/kg, * : Dose : g/kg *p<0.05 significantly different from the control group. n=6
©pose : mg/kg, * : Dose : gkg

£ 31, ool th3t A JARHE HES T FAE 2
AR) F, ether vl ol #8-¢ FdelT, BRE o) B8
3 F, 1577 Foll 912 HEsty Y9 F93 oz 29%
formalin &40 F 148 oS URIR-E Al slo] 7)A R
AE AR FH(mm’yS T8 AHE Table Vell UER)
ATt Aloe gel 5mikg 7o Al ASFAAEL 53.8%% 2.1,
AHCC 1,200 mg/kg o] Al 57.7%2) S-A40E AFIAE-S
el itk PHAG 10 ¥ 20 gkg T Al 242} 50.0%, 3.8%
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9] AFAAEE eI R duizw]] cimetidine 150 mg/
kg Fo] Al 385%2 AYAAEE JERAITE. o]2H aloe gel
5 ml/kg, AHCC 1,200 mgkg 2! PHAG 10 gkg 50178 9
TR 2 895 JERSIT

Acetic acid T8 I Cigt S2F — Acetic acid 2 97
Foll mlA= FEFE Loty 8l BAE FAAZ F, ether
R el iR §1E B3 F 20 Wl 20% FATE A
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Table VI - The effect of the aloe gel, AHCC and PHAG on acetic
acid-induced ulcer in rats

Treatment Dose Ulcer index Inhibition

(ml/kg) (Mean=S.E.) mm? (%)
Control - 18.14+5.76 -

Aloe gel 5 11.67+7.02 357
AHCC 1,200© 22.25+10.97 226
10% 8.83+8.23* 513
PHAG 20* 35.33+29.31 948
Cimetidine 150© 8.00+1.41%* 55.9

*p<0.05, **p<0.01 significantly different from the control group.
n=6
ODose : mg/kg, ¥ : Dose : g/kg

H o] MRl subserosal layer QO F 93t 3 E3l3liT),
A= 124 59 AFFoddod, 4 1394 FHE E ether
2 APNA 92 BEF F 2% formalin®E 1087 DA &
9% AR A7 291 MAmmAY $32 2R
THTable VI). Aloe gel& 5mikg $ Al 11.67 mm?, AHCC
1,200 mg/kg 5 Al 22.25 mm?, PHAG 10 @ 20 gkg 5o Al
Z}z} 883 mm’ ¥ 3533mm’e] YEAAFE YRt
PHAG 10 g/kgollA 51.3%<] AE-S LeRhfo] g isdel of
3k Fae A2 S AEGFHoE HolS u fuHolgt Yz}
A}, Cimetidine Foi o= 55.9%2 9&EA 482 Vet
o] iz d v)5et a8 VeSS ¢+ ATk
Helicobacter pyloriol i3t &8t2 &2 —H. pylori 74 &
TS, A5Hd Ak Qg aglo|y, o] ol 2%t )
z7h e gjoke] wgolo g A vt Bdgate] Y
HAAE FY &4, AEFAh} 28 Fo 8 vehe
B AAEe BAgEge] veR k), A
2] FHEF] 2§ AHAR] FFoE doipA
U H. pyloriol] 213 S5RE-g2] ARE 4ejx v}, Aloe gel,
AHCC ¥ PHAGS H. pylorio| th3t d7akg-g @23 A3
PHAGS] &i&-go| 7P¢ 978& ¢ 4 UK (Table VID).
ol F - WA Ydolli= AHCC 1,200 mghkg FojFo] &
Aol od, 99 ¢ A= PHAG 20 gkg, THI9E 2
A= PHAG 10 gkgs A&H 07 Fo N JAE
W7 JeR-E EAE 4 ek T3 fAkE dorlE gl

Table VII - Growth inhibitory effect of aloe gel, AHCC and PHAG
on Helicobacter pylori

PHAG
0l1gml/ 1g/ml
Colonization +++ +++ +++ - - -
: colonies (3~4), +

Aloe

AHCC
gel

Control Ampicillin

+++ : colonies (over 5), ++ : colonies
(1~2), - : none

DA (Diluted Aloe) : 1 mg/m/

AHCC (active hexose correlated compound) : 1 mg/m/

Ampicillin (a stomach coater) : 1 mg/m/

A F SRl H. pylorictoll W3 FdAgS A9 43
PHAG 0.1, 1g/miellA QR85 1T <= SIS0t o)) &
s F¥H B o PHAGS AHCCE 949, A2 s 4 o
3919e) A 9 A 8A At &3S

3]
o, 012 715AAEY Adel 8T
HAte] g

£ ATE BclAsne Erde) eos
2, 7] Agle] Zo] A=A,
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