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Effects of Gamijaungo on the burn mice model and the study of
hematologic, pathologic and molecular mechanism

Jong-Chul Lee - Gyung-Jun Kim

Department of Ophthalmology, Otolaryngology and Dermatology, College of Korean Medicine, Gachon University

Abstract

Objective: The aim of this study was to investigate the wound healing effect of herbal ointment, Gamijaungo,
on the burn-induced model. Reports about Gamijaungo on the wound healing effect by local application in mice
model or human study have published in the several domestic or internationally, but most are anecdotal and lack
solid scientific evidence,

Method: We observed the morphologic and histologic changes in the burn-induced mice model. we counted
white blood cell and platelet changes. we confirmed VEGF, PI3K and pAkt protein expression by Western blot
analysis.

Result: In this study, we observed that Gamijaungo showed strong wound healing effects in the morphologic
and histologic changes in the burn-induced mice model. Also we found that the significant changes of white blood
cell and platelet changes by the treatment of Gamijaungo. In molecular mechanism, we got the strong positive
effect by Gamijaungo treatment on angiogenesis, a key process in the formation of the granulation tissue during
wound healing,

Conclusion: These findings suggest the potential use of Gamijaungo as a therapeutic in thermal burn-induced
skin injuries,
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2 AN AR oAl ThRReaE A
(Lithospermi Radix) 40 g, @T(Angelica Gigantis
Radix) 60 g, 7YZ(Glycyrrhizae Radix) 40 g, 3P
(Coptidis Rhizoma), 3a{Scutellaria Radix), 523
(Ronicerae Flos) ZYZ} 20 g2 % 200 g9 <AS
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Table 1, Prescription of Gamijaungo

Herbal L Dose
Scientific Name

Name (9
Az Lithospermi Radix 40
39 Angelica Gigantis Radix 60
7z Glycyrrhizae Radix 40
3 Coptidis Rhizoma 20
3= Scutellaria Radix 20
o3 Ronicerae Flos 20
Total

Amount 200
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Table 2. Classffication by Treatments

Group No of
Treatments
Name mouses
Normal Unburned 9
Control Burned but Untreated 0
Group
Treatments Burned and Treated Group 9
2) 33]'* ‘g’ EEOHI\'],,] 7].u]x],_r_]_¢] X‘]X]
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3) A8+ #HA} (Histochemical study)
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"‘°ﬂ %}7 } o

EAHen TN o 9E
shlck, B4t B 248 sehius s BEo
uE7)(Lipshaw Model-45, USA)S o]&3}o] 5 un
AR AEERS AFFek gl
(H&E)Z} Masson's Trichrome G2 2A|5}o] 35}k
Hu)7d(BH-2, Olympus, Japan)2 2 a9},

Hematoxylin & Eosin

9 PR 27 24
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2 tube (Axygen Scientific, INC,, USA)o] 211
3000 rpmold SEZF PAEE] (Hanil Science
Industrial co,, LTD, Korea) 3}lo] 3L A}

6) Western blot analysis
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system(Amersham-Pharmacia Biotech, Bucking-
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t-test £ ANOVAE 43150t} 7t 271He] Apol=
RS Aldstglon, 7t A3e 3314 wkEAE

A}, p-value= 212t 0.1, 0,01, 0.001 <EA]
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Fig. 1. Histological evaluation of preconditioning.
Hematoxylin and eosin (H&E) stains 12 hours after
treatment (scale bar=100 ¢m) (A) Normal tissue shows a
healthy epidermis and hair follicles. (B) Untreated control of
burn-induced tissues shows ablation of the epidermis and
coagulation on the upper dermis.
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Fig. 2. Morphologic  feature of skin of burmed
mouse back of untreated control group, C
(A) and treated with Gamjaungo treated
goup, T (B)
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Fig. 3. Size of impaired skin of burned mouse back of
untreated control group, C (A) and treated with
Gamiaungo group, T (B) on the 15th day of
experiment.
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(A)

Fig. 4. Hstological skin features of untreated and
treated sites on the burn—induced lesions in
mice,

Photomicrographs of the sites from untreated (A) and

Gamijaungo-treated skin on the 15th day after treatment (B)

in mice. Lesional skin was harvested and examined by

histology. Representative sections stained with either Masson's
trichrome staining are shown (original magnification x5).

IMRSEET7E mouse?] R3PY Azl ek

BAE ot 3 e

74

max . Normal
[ I i E?z::r:\renl
— 5
<
’ o o ois
Fig. 5. Hematologic changes of White Blood Cell in the
burn—=inauced mice,

Values are expressed as meantstandard  deviation
(meantSD), and analyzed by one-way ANOVA and
multiple comparisons were performed by Tukey HSD test. A
criterion of significance was accepted and marked as P(0.1(*
or #),0.01(* or ##) and 0.001(** or ###). The mark of star
is Normal group (N) versus Untreated control group (C) and
the mark of pound is untreated cotnrol group (C) versus
Treated group (T).
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Fig. 6. Hemetologic changes of Red Blood Cell in the
burm-induced mice,
Values are  expressed as meanTtstandard  deviation

(mean®SD.), and analyzed by one-way ANOVA and multiple
comparisons were performed by Tukey HSD test. A criterion
of significance was accepted and marked as P(0.1(* or
#),001¢* or ##) and 0.001(*** or ###) The mark of star is
Normal group (N) versus Untreated control group (C) and the
mark of pound is untreated cotnrol group (C) versus Treated
group (T).
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Fig. 7. Hematologic changes of Hemoglobin in the
burn=induced mice,

Values are expressed as meantstandard  deviation
(mean*SD), and analyzed by one-way ANOVA and
multiple comparisons were performed by Tukey HSD test. A
criterion of significance was accepted and marked as P¢0.1(*
or #),001¢* or ##) and 0.001(** or ###), The mark of star
is Normal group (N) versus Untreated control group (C) and
the mark of pound is untreated cotnrol group (C) versus
Treated group (T).
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Fig. 8 Hemetologic changes of Platelet in  the
burn—induced mice.

Values are expressed as mean*tstandard  deviation
(mean=SD.), and analyzed by one-way ANOVA and
multiple comparisons were performed by Tukey HSD test. A
criterion of significance was accepted and marked as P¢0.1(*
or #),001¢* or ##) and 0.001(** or ###), The mark of star
is Normal group (N) versus Untreated control group (C) and
the mark of pound is untreated cotnrol group (C) versus
Treated group (T).
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Fig. 9. Hematologic changes of hematocrit in  the
burn—induced mice.

Values are expressed as meantstandard  deviation
(meantSD.), and analyzed by one-way ANOVA and multiple
comparisons were performed by Tukey HSD test. A criterion
of significance was accepted and marked as P<(0.1(* or
#),0.01¢* or ##) and 0.001(** or ###). The mark of star is
Normal group (N) versus Untreated control group (C) and
the mark of pound is untreated cotnrol group (C) versus
Treated group (T).
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Fig. 10. Effects of Gamijaungo on VEGF, PI3K and
pAkt protein expression (A) and the inhibitory
percentage of VEGE, PI3K and pAkt

expression (B).
Values are expressed as meantstandard  deviation
(mean*SD), and analyzed by one-way ANOVA and
multiple comparisons were performed by Tukey HSD test.
A criterion of significance was accepted and marked as
P<0.1¢* or #),0.01(* or ##) and 0.001(*** or ###). The mark
of star is Normal group (N) versus Untreated control group
(C) and the mark of pound is untreated cotnrol group (C)
versus Treated group (T).
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