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Effects of Mannyeon-hwan on Acetic Acid-induced Colitis in Rats
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ABSTRACT

Objectives: This study is designed to verify the effects of Mannyeon-hwan (MNH) on acetic acid-induced colitis in rats.

Methods: Colitis was induced in male Sprague-Dawley rats weighing approximately 250 g by injecting acetic acid through
the anus. The rats were classified into four groups: normal group, acetic acid (AA) group, AA+MNH (L) (low concentration)
group, and AA+MNH (H) (high concentration) group. The body weight. visual evaluation of the colonic mucosa, anatomical
histological changes, and changes in the expression of cytokines in the colon tissue were compared and analyzed.

Results: Compared with the normal group, weight loss was observed in mice induced with colitis. Compared with the AA
group, weight loss recovery occurred in the AA+MNH (L) and AA+MNH (H) groups, and significant changes were observed
after the sixth day. In the visual evaluation of the colonic mucosa, a significant decrease in damage indicators was observed in
the AA+MNH (L) and AA+MNH (H) groups compared with the AA group. In terms of anatomical histological changes and
changes in the expression of tumor necrosis factor-a and interleukin-6 in colon tissue, a significant decrease was observed in the
AA+MNH (L) and AA+MNH (H) groups compared with the AA group. A more pronounced decrease was observed in the
AA+MNH (H) group compared with the AA+MNH (L) group.

Conclusion: The effects of MNH on colitis were confirmed through research. MNH can be used as a first-line treatment
for patients complaining of colitis who visit oriental medicine clinics.
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Table 1. The Amount and Composition of Mannyeon-

hwan (MNH)
Herbal name Amount (g)

Cyperi Rhizoma (&) 600
Ginseng Radix (N%) 600
Glycyrrhizae Radix (HH) 600
Agastachis Herba GEF) 600
Amomi Fuctus (W12) 600
Atractylodis Rhizoma Alba (Af) 600
Magnoliae Cortex (JEA}) 600
Sinapis Semen (F7++) 600
Myristicae Semen (HE7%) 600
Zingiberis Rhizoma Siccus (¥7E) 600
Aucklandiae Radix (KR%&) 600
Arecae Semen (V&) 600
Crataegii Fructus (ILZ) 600




Table 2. The Amount and Composition of Mannyeon-
tang (MNT)

Herbal name Amount (g)
Cyperi Rhizoma (&) 16
Ginseng Radix (N%)
Glyeyrrhizae Radix (H¥)
Agastachis Herba GEF)
Amomi Fuctus (12)
Atractylodis Rhizoma Alba (H7tt)
Magnoliae Cortex (J54l)
Sinapis Semen (FAZ+)
Mpyristicae Semen (HNE7%)
Zingiberis Rhizoma Siccus (¥7%)
Aucklandize Radix (KR%)
Arecae Semen (F&H1)
Crataegii Fructus (1U%)
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Fig. 1. Time table.
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and eosin(H&E) @A o] AHE-= . A 24
neutral buffered formalinell 24417+ E<b 1A 8
of, 32 Foll 24A7F Tk AFEA 1 F o
etg2 gpr 238 gelgoz zo|dt & rotary
microtome(5 pm, Leica Biosystems: Wetzlar, Germany)
& o|43te AHslglon, dAH 222 Ak
v] 7 (light microscope, Olympus Corporation, Tokyo,
Japan)= B3l A3l o wie> H&EE X100,
o gAe X200t
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EREE ST

Primary antibody+ anti-TNF-a(ab7977, 1:200
dilution, rabbit polyclonal: ABcam), anti-IL-6 (sc-28343,
1:200 dilution, rabbit polyclonal: Santacruz)2
PBS¢} Triton X-100& 4 4oz 3|Ms &
4 CellM 12417 WA o] F 24& PBSE
Aol 2, abidin-biotin immunoperoxidase®] =
(ABC Vectastain Kit)ell we} z2tzb 141704 ub5-
AR Welnse) Aste Agsis] g6 o)
7 sell A SLg dAEA (cells/120,000 pm?) W)
R pyus AESE ZAse] SAAsA,
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Fig. 2. Body weight changes of rat for 14 days.

Data represent the mean+S.D.
* P<0.05, ** P<0.01 compared with AA group.

al & student’s t-test= *}*@5}""] P<0.05
froaEes ASsdd. 28 7Y
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2579 A7) 59t acetic acid®] F% o]yt
a3t B2 Qls Abe FE2 ok A Al
7 M2 A Fusts daAst 43, o AA =
7F8tA] ¢k Normalz-ell M= AJzbe] Adel whz}
Aol oM Frhele Aol vheRd ubH, AA
&, AA+MNH(L)¥ 9 AA+MNH(H)ZelAM= Al
Z7HA7F A= AA+MNH(L) 7= AA+MNH(H)
T E AATel vls AF7A0] 38| HAFH
o] 6YA °]—|— o4 sl HIE e
AA+MNH(L)#Z AA+MNH(H)Z Abeloll=
oA sl= 4"]7} e A kstek(Fig. 2).

AA : acetic acid, MNH (L) : low concentration of Mannyeon-hwan, MNH (H) : high concentration of Mannyeon-hwan
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Fig. 3. Effect of MNH on macroscopic apperance of colons of acetic acid-induced colitic rats.

Colonic tissue from the AA group displayed typical histological features of colitis as compared with Normal Group.
The histopathological changes of colonic damage of AA+MNH (L) and AA+MNH (H) groups were reduced to

compared with AA group.

AA : acetic acid. MNH (L) : low concentration of Mannyeon-hwan, MNH (H) : high concentration of Mannyeon-hwan
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3.5
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Zol sl 14 Qe A2t FRHE A,
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AR oz ol Aol vehdr) QslekFig. 4).

= - b B B | |_§
74 AT 4T 1919 2% 245 AF s
o] H&E 9L Aslsle] z2AskA w3ls 323}

A3, acetic acid® FoIgt AATS] 7% A=H(mucosa),
2H(lamina propria), 3%8F22] (submucosal tissue),
2 53 (muscularis) 7HA AA A G5H 2 A
o] WA HbE, AA+MNH(L)w=} AA+MNH(H)
+9 A$E AA-v—°ﬂ Hle] o]yt gFA xS A
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(Fig. 5).
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Fig. 4. Colon mucosa damage index (CMDI) of normal,
AA, AA+MNH(L), and AA+MNH(H) groups.

AA group displayed histopathological changes of
colitis. However, AA+MNH (L) and AA+MNH
(H) group were recovered to compared with AA
group.

* PL0.05 compared with AA group.

AA  acetic acid, MNH (L) : low concentration of
Mannyeon-hwan, MNH (H) : high concentration
of Mannyeon-hwan

Colon mucosa damage index
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Normal o : ‘ AA+MNH(L) -AA+MNH(H)
Fig. 5. H&E staining of colon in rats of normal, AA, AA+MNH (L) and AA+MNH (H) groups.

In AA group. Extensive epithelial loss, destruction of crypts and severe inflammatory cell infiltrations were detected
by hematoxylin and eosin staining. The pathological changes were significantly recovered in AA+MNH (L) and
AA+MNH (H) groups. Moreover, AA+MNH (H) group was more recovered compared to AA+MNH (L) group.
AA : acetic acid, MNH (L) : low concentration of Mannyeon-hwan, MNH (H) : high concentration of Mannyeon-hwan
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A%} zA]ol|Ae] TNF-a2] 2ale] &2 Normal Az A A 9] TL-69 2ae] waS Normal
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g 4y F7h FAE v, AA+MNH(L) g S7h dEEQC v, AA+MNH(L)
3 AA+MNH(H) Zoll M= AAT:"” v A A 3 AA+MNH(H) 2o M = AA“':C’ﬂ v A A
o2 W] o)A Al AT, AA+MNH(L) o2 o] oA Al A= Edl, AA+MNH(L)
Zo vla] AA+MNH(H)ZelA o % Fagt 23 ol ¥lsl AA+MNH(H)Zel A o $ T8 28
7ra7} = ok (Fig. 6). a7t dAE §o4 dx Aozt FelEdH

(Fig. 7)
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Fig. 6. TNF-a immunoactivities of colon in rats of normal, AA, AA+MNH (L), and AA+MNH (H) groups.

In AA group, the immunoreactivities of TNF-a protein were significantly increased in comparison with Normal group.
AA, AA+MNH (L) and AA+MNH (H) group showed the decreased level of TNF-a as compared with AA group.
In addition, the immunoreactivities in AA+MNH (H) group was more decreased compared to AA+MNH (L) group.
Data represent the mean+S.D.

# P0.01 compared with normal group

# P<0.05, ## P<0.01 compared with AA group

AA : acetic acid, MNH (L) : low concentration of Mannyeon-hwan, MNH (H) : high concentration of Mannyeon-hwan
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Fig. 7. IL-6 immunoactivities of colon in rats of normal, AA, AA+MNH (L), and AA+MNH (H) groups.

In AA group, the immunoreactivities of IL-6 protein were significantly increased in comparison with Normal group.
AA, AA+MNH (L) and AA+MNH (H) group showed the decreased level of IL-6 as compared with AA group.
In addition, the immunoreactivities in AA+MNH (H) group was more decreased compared to AA+MNH (L) group.
Data represent the mean+S.D.

#* PL0.01 compared with normal group

# P<0.05, ## P<0.01 compared with AA group

+ P<0.05 compared with AA+MNH (L) group

AA  acetic acid, MNH (L) : low concentration of Mannyeon-hwan, MNH (H) : high concentration of Mannyeon-hwan
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