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Anti-inflammatory activities of a herbal preparation (HemoHIM)

in colitis induced by trinitrobenzene sulfonic acid in rats
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Abstract : The cause and pathogenesis of inflammatory bowel disease remain unknown and no definite
therapy exists until now. The present study was conducted to investigate the anti-inflammatory effects
of a herbal preparation (HemoHIM) in colitis induced by 30 mg of trinitrobenzene sulfonic acid (TNBS)
in rats. Sprague-Dawley rats were divided into 5 groups. Each group was treated with 1 mg of
HemoHIM/ml of drinking water, 4 mg of HemoHIM/ml of drinking water, 50 mg of HemoHIM/kg
of body weight (i.p. once every other day) or 100 mg/kg of HemoHIM of body weight (i.p. once
every other day) from the next day. After 2 weeks, rats were sacrificed and morphologic features
of colons were examined. Ulceration, adhesion, thickening and dilatation were noticed in the colonic
mucosa after TNBS instillation. Intraperitoneal injection of HemoHIM (50 and 100 mg/kg of body
weight) showed the anti-inflammatory effect on adhesion, thickening, dilatation, ulceration, and the
inhibition effect on damage score by 72.7% and 90.9%, respectively. Histologically, the colon of TNBS-
treated rat showed inflammatory cell infiltration by polymorphonuclear cells, multiple erosive lesion
and regenerating epithelium in the mucosa. The administration of HemoHIM was followed by
significant improvement in these symptoms. The results obtained suggest marked anti-inflammatory
activity of the HemoHIM at the dose levels examined.

Key words : anti-inflammatory, colitis, HemoHIM, TNBS
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A FARRE HEl A7 S Kol 5E AY mdo] 3
o] Ao ojE o] o] gt} Acetic acidU trinitro-
benzene sulfonic acid(TNBS)ll £]3] FH=ollA] T3 o]
fridEe Zlo] BAaEQa, 53] TNBSO| ol 4385
EollA] Ale] ASAUNEA T FARS o] WA Hol
IRIFHA AN T Hejde] @ x50l st
A7t FasiR I AT} [9, 17, 27].

2 AFHolA = TEF ol A AREE AL s TRt
AJA| gl ghekxubA| o] WA tSt ReadE B
23 B} Qo [8, 10-15, 18], |5 vlgeZ 9], AH
&, WALk 330] Ao E o] g-3le] AP O R HE ¢
A3 g HAXEAE HEga Al AYxdrlsS
SN = NEL AFETE HIMIE st b 3l
ok [19]. BAM AAEE] s B 35S eiMe o
2HAQ1 &2 o] WSk o2} o] x}HQl A EEA 9
IEEZI0] H& Fa3la AIZXY 7|50l thdst A
ZAgke] ot gl s Mol FFHQ Ae-g gttt o]t
A, HIMIZRE Hezd 33 g%0] U 23t
H A2 AFEFEAYES /NESILAL HIM-IO] 2 =
thd #80o] HA7E HemoHIMS A Z3FATh [7]. BHA
A A7 43RS O E HemoHIMS] &35 75}
£ JHoA FAAE Al FikEle G5 S 2
7] 7hs/dol A7l & AFelAE TNBSE
FEF A gt HemoHIMS] =g 3 5=

spetsaat s,

(¢}

ME X
MYSE
n| =+ =3 B A9 (National Institute of Health)oll 4] &
tol Sl A A A AL 78 2] SDA] A
EE ARSI TE9] ARG 25 22+2°C, HUiE
T 50 £10%, ZHAZRE 2A7HQA 84 AF-2F 8
Al 25) 2 25 200-300 lux® ARE AJAol|A] 423
kATt <=31717-2 #1A polycarbonate AR gAlel 3-4
el 83 AP ES LFAEGIRIE, o
)%t A E T FEFE AEA AdFE=
= 39t RE A¥EELS Institute of Laboratory
Animal Resources®] ‘Guide for the Care and Use of
Laboratory Animal'(1996, USA)°ll &3le] #-31Th,

AlENI=

Aol AR8-3E Al & (HemoHIM)= 3713421 st
AR AT ARG 7]eATel ugt AxH SPANES
Eydnto| eHoA FF Wol ARSI AxAE S
Zheks] Avshd, stekAl Aol Fdgt AekAl 3%

Al .

WA - 93 - sl 297) - AAE

=

=, 97 (Danggui, Angelica gigas Nakai)9] Y], JF
(Chuanxiong, Cnidium offinale Makino)®] <=7, W 2}<F
(Baishaoyao, Pae-onia japonica Miyabe)2] ¥2]E 5
g ARlER R ¥, B Ao 100g9 SR
1,000 miE- 7Fskar 4r]7F A8 FEe0th FEE] 2
PG AASL AEFdt AGEFGE HIMIS 4
ATHFELS 35%). HIM-12] AH-5 FH3lo] 4a) )
100% oleh&-S A7I8laL 25°C ol stollA] 16417 H A%
T, A ET s JHE 2o £88 AL &
Agh 2thd 89| AR5 o9 sFsh= HIM-Iol]
7hste] A FEFZAE HemoHIMS A Z3Th
HemoHIM2 §Z2 7 x3t] A3 A-GA7HA] ¥F #A7dst

ATt

Y R4 A ARF0]

APT-E TNBS ©5A 2|t 252, HemoHIM 737+
o+ 4 HemoHIM B7HU] FARroZ EF3sl4oH
HemoHIM #-8-8#-2 o]z Alsjel A< A3 [1, 2]
Faste] 7z} 2878 A8t HESE v
T 917 02cm, 4] 8cme] polyethylene catheterS
-0 2 A+ 3] TNBS(2,4,6-trinitrobenzene sulfonic
acid, Sigma, USA) 89S FY3td tigHES FEAZ
T}, TNBSE= 50%(v/v) unbuffered ethanol®l] 41¢] 25 mg/
ml®] FEE A A= 2T 30 mgS FHIIA
t}. TNBS 9 19 ¥ HemoHime 7+54(25 ml
T Img B 4mge] §FO 2 14U7F Fol) ke B
Y FAHAF kgD 50 mg =5 100 mee] £Fo 2 29
o 13], 1497 Fod)etal A E /Al T 1490l A3 &
YR HAPFES EEAATH
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Frelgich. el Sk &4 A AhE el
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Table 1. Criteria for scoring of gross morphologic damage

Grade

Gross morphology

0  No damage

1 Hyperemia

2 Hyperemia with thickening

3 Linear ulceration without hyperemia or thickening
4 2 or more sites of ulceration

5 Ulceration > 1 cm along the length of colon

If ulceration > 2 cm, the score is increased by 1

6-10 for each additional cm of involvement

Fig. 1. Gross findings of rat colitis 2 weeks after
intracolonic TNBS (2,4,6-trinitrobenzene sulfonic acid)
administration (A). Note the grossly visible enlargement.
Gross findings of rat colitis induced by TNBS with
HemoHim administration (B).

Az

HE /349 £4]-2 Graph PAD In Plot program(GPIP;
Graph PAD software, USA)S AF8-3}92™ Chi-square
test ¥ student’s t-testS ©|-8-3lo] EA1H £42 ).

2

Sots 2%
TNBSS.E tgee e tigel $eb4 2o
A Yt Ao ulF L gl o] wAAATHFi

. oS 79 =A% FRe RE PN Avlst
}-

Wiel e dsEdy M v st =3
HemoHIM ] || 7] =] $ATH(Fig. 1, Table 2). 3
g % A T W =% =S 2, TNBSE ¥
st ollA] M7t ol sk Age] A7 Ae
T AAJIL, AT - WA A= 50% © %
EHE Ve HAIRR Q18] o482 flle
, B AR S, BBl E HARE LR
50 mg Fod A E 72.7%, 100 mg F-od 7ol A = 90.9%
2 R vjdst] 94 A= &4 B a9
UERAtH(Fig. 2A-4A, Table 3).
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TNBS & thd4 ] oo dAn7ds 740
2 el AL g o] AFEUL, ey} Hedz
2], 2550l AR FHAS dFAE] Ffo] HF
AThFig. 2B). HemoHIM 7 T-F 9] tfgolrx =
Ztol] vlste] FebAl o] A ek} Hehe ]
53 dSHER o] AvlsklthFig. 3B). 7
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Table 2. Change of adhesion, dilatation and thickening after HemoHim treatment for 2 weeks in colon of rats (n = 7)

Adhesion Dilatation Thickening
Group - — - — X —
Negative Positive Negative Positive Negative Positive
TNBS control 6 1 4 3 3 4
TNBS + HemoHim? 6 1 5 2 4 3
TNBS + HemoHim® 7 0 4 3 4 3
TNBS + HemoHim*® 7 0 7 0 6 1
TNBS + HemoHim! 7 0 6 1 5 2

a: HemoHim (1 mg of solids/ml of drinking water) was given for 14 days after TNBS (2,4,6-trinitrobenzene sulfonic acid) infusion.
b: HemoHim (4 mg of solids/ml of drinking water) was given for 14 days after TNBS infusion.

¢: HemoHim (50 mg/kg of body weight) was given i.p. once every other day for 14 days after TNBS infusion.

d: HemoHim (100 mg/kg of body weight) was given i.p. once every other day for 14 days after TNBS infusion.
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Table 3. Grade of gross morphologic damage after HemoHim treatment for 2 weeks in colon of rats (n=7)

Group
Grade mean = SD
0 1 3 4 5

TNBS control 2 3 2 3.143 £2.193
TNBS + HemoHim? 4 2 1 1.429 +1.813
TNBS + HemoHim" 2 3 1 1 1.429 +1.512
TNBS + HemoHim® 5 2 0.857 £ 1.464"
TNBS + HemoHim! 5 2 0.286 +0.488"

a: HemoHim (1 mg of solids/ml of drinking water) was given for 14 days after TNBS (2,4,6-trinitrobenzene sulfonic acid) infusion.
b: HemoHim (4 mg of solids/ml of drinking water) was given for 14 days after TNBS infusion.

c: HemoHim (50 mg/kg of body weight) was given i.p. once every other day for 14 days after TNBS infusion.

d: HemoHim (100 mg/kg of body weight) was given i.p. once every other day for 14 days after TNBS infusion.

"p<0.05, ¥p<0.01 as compared with TNBS control group.

B

Fig. 2. Gross (A) and microscopic (B) findings of rat colitis
2 weeks after intracolonic TNBS administration. (A)
Transverse ulcer is noticed with enlargement. (B) Mucosal
destruction and severe infiltration of inflammatory cells are
found with submucosal edema (H&E, x 100).

n #

ASAUEEe] A9l 71 2 A5HE AT7e] 9
g & 2de 34 KR ERE F AUk [24]. A
Ae AdHeR 354 Aol dAsle 2=
cotton-top marine®] Y juvenile rhesus macaques’t S+
o], 8|7% SECIRE HFE0 R AR E ofF
& ARtk EAle AR d5E T IE F
' RdE 435S A7 ]E 2 Z= formalin immune

complex, chemotactic peptide, acetic acid, TNBS 5] )

o = " - y P o fsz,d ;j.a
Fig. 3. Gross (A) and microscopic (B) findings of rat colitis
induced by TNBS with HemoHIM oral administration. (A)
Small ulcer is noticed with mild dilatation and thickening.
(B) Regenerative cells are noticed at the mucosa and
submucosal infiltration of inflammatory cells and edema
are markedly reduced (H&E, x 100).
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t}. o] F acetic acid?} TNBS7} 7 €] o] &= A=
d ZZol= acetic acid®.t} TNBS7} Alke] 954
Ao A e dozivka B # ouf ) |9,
17, 27]. 2385 o2 TNBSE FYU3IL 247 Fo
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Fig. 4. Gross (A) and microscopic (B) findings of rat colitis
induced by TNBS with HemoHIM i.p. injection. (A) The
mucosal surface is partly brownish discolored and petechial
hemorrhage is seen focally. (B) There are mucosal erosions
and partial infiltration of inflammatory cells in lamina
propria. Infiltration of inflammatory cells are markedly
reduced on the base of erosion (H&E, x 100).

ZA 2 A2 TNBSO| o) frdte S4WgEe] A
frazte] 7= & &

TNBS+ hapten® 2 2}-8-3}0] W 7| A S
S AT GEA e, 95 oF 8%
SE Y 2ATH o7 E= A gl st S5, A4
X, d3, ARAIE T A& 9 Solge] #EEY
[28], prostaglandin Ex(PGE,), leukotriene By(LTB,),
interleuikin-1(IL-1)5-2] %7} A53o] By # u} gl
o [17, 21, 27]. ©|8& 5& 2dS o83 HYgoz
FEANEA S e A B A2 7)ol ik B A
FHol| A=dl, 53] ode] 7FA] cytokineoll 43t A7t
3] M3 H o] PGE,, LTB,, IL-1, platelet activating
factor(PAF), substance P, vasoactive intestinal polypeptide
(VIP), thromboxane B, 5°] €52 &3 Aol Sl
o] &zl o o]gidt cytokineo| T3+ AT AFE u}
go 7 AFAA%e] 719 X EAQ steroid®} sulfasa-
lazine ¥YF ofUEt A2 AT X8 AHE FTE
AEg F3ted WalEe B2 d77F skl 3, 20,
21, 23, 25].

E A3 Az} HemoHIMS TNBS 2 tha<d
AN FAF WS veRlth 53] 5 FARE
< B8, 7R X E 347 HE UER o]

=l

T F9F FEAE 7R 0] E<1= 31T HemoHIM
< B, AT B WReks JJEe R gta AeFil 9
Zd 335 BASE BgAA AFo =z sEE AT [7].
T3 @7 5 FF= polyacethylene Ad-°] HSAER
7} Aok Kb oy (4] AR 9 A T
o g3 A At e B & FE2EY IEsEH
= AR ot BIFEA [6]. e HE G
= 3ol gt a3 AFlA dES Feo] gl
RoH [16], AbERel He AFAM=E FHFEH7}
ASHATE [6]. WAFS AERS] FATEH T
v 2A19] 28-S vepdtia B E [6]. $HE B
o] gdFEgo] &= indomethacin®l] 2] &5 =
A8 Falo vt dETEHE e A &
AS obsithE Bzt AT [5]. HemoHIMS] 4
o7t 919} 2o ] 85 VA= °lRE ol 3
7HA o] 4 o] g5 A, MY X 9 €8
IE ®BAst7]9lste] A7tE e FEEY a3t
HemoHIM®] &% 2807 Yehd o2 AlgFh
HemoHIMS] F=8 74 ©u|Ql G, Ag 2 ek
2AEFFA FAEAYE F54] 2o, HFAE
M= 54 235 A3 JeA] &2 222 deA Q)
o} [1]. WA HemoHIME QHdE HAE fa 95
B3 AFS 7FsEE AA ST
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