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Effects of Green Gram Extract on Skin Lesion and Histopathological Changes

in Mice with Contact Dermatitis

Seonkyung Jang®, Yoonhyoung Kang®, Seongyeop Oh, Yuntae Kang, Soyeon Kim
Ji—Hyo Lyu, Hyungwoo Kim"

School of Korean medicine, Pusan National University

ABSTRACT

Objectives : Green gram (mung bean) has a cold nature and has been known to detoxify against various side effects
that belong to hot in nature, In particular, since it has the effect of detoxifying fever and detoxification to treat
swelling, it was also used externally to treat febrile dermatological diseases such as erysipelas and rubella, This study
was designed to determine whether green gram exhibits anti—inflammatory effects on contact dermatitis in mice,
Methods : We investigated the effects of green gram extract (70% ethanol extract) on skin lesion, skin thickness and
weights, melanin and erythema index and spleen body weight ratio in mice with contact dermatitis induced by repeated
application of 1-Fluoro—2,4—dinitrobenzene,

Results : Topical application of green gram extract ameliorates skin lesions of contact dermatitis such as scale and
roughness induces by 1—Fluoro—2,4—dinitrobenzene, green gram extract also suppressed enlargement of skin
thicknesses and weights significantly, In addition, green gram extract treatment also lowered erythema index
significantly compared to those in the control group. In the histopathological observation, green gram extract prevented
epidermal hyperplasia and hyperkeratosis in inflamed tissues, Finally, green gram extract did not affect changes in
body weights and the spleen body weight ratio, unlike dexamethasone, which significantly prevented body weight gain
and lowered the spleen body weight ratio.

Conclusions : These results imply that green gram, which is known to have a detoxifying effect in Korean medicine,
can be used in the treatment of contact dermatitis.
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I.A &
HA29X I (Contact dermatitis, CD)2 7}8j-8% (itching),
St (erythema), DA @A (scab) ¥ antigen®|} allergen
of A HEFC 2N st Aot MAEE EFJO R i
AEA Aot AEYRGL R A 4 ~ TS
AR S, ARlolA HE g 27)9 FHEL 20%0 T,
AR E Y gi) 2204 BFEE 2P &
AL gutr o2 {1 £4] (epidermal hyperplasia), &%
F7F 9937 @ HY AE 28 (immune cell infiltration),
29 oA Holz HAIE &, AuxZF oA Hol= 2z}
3} (hyperkeratosis)@ 3= (spongiosis) S¢] o,
=% (#T, Green gram, mung bean)= JI}
(Leguminosae)ell &% dQdA ZEJA 5% Phaseolus
radiatus L, A5 72A2% A2 |7t 743 (HFE)sh
AEsiA (g, ARAZ EILR)A 7= &%50] 3o,
ANEWZ (BEUER)S X =28t B3, R Y B3 o F 5
5 FE)S 7H oEd F5E vYEue 24 B2
AAR Zotr 83t 53], FLaE (HHH)AA &5
CBEME)= 2| 2ot 5ol 7] Wil S35 (lEEEs) <
A &8skt & e sk, B (fH), 4 (AR), F5
() 59 4 TRWe x28t=d ALEH7| = sty
Algd W 975 &3t 5FA 4 aiE 7R+
ZHRLo|E AE HEOZE vitexinT} isovitexin®] £ E
on?) BBG o]g3 AFE Foto] R EuE HEL
Aste AEF A O3 AETA &S BIE & US
A AP, HZ FY Ao Y] HF o FEE
2 B2 uw, g3 Hit THEYEY”, o] 5L 1
E9 =N 5F FEE0 dYS4F (B16F10) AlZA
melanin A4 A 2IE YeWen, qAAEZF (RAW
264. 7oA & &£ O Z nitric oxide2] AL A5,
TNF-g, IL-18, IL-62] £H]& A gt stant”, £k,
A ATE St =5 FEEY A 43 a2t dFH
A=l HEAE PG R HAg A HE AP A =3
A= 94 217t dFEHeH, 55 FE2ES 2% 3
£ YA AFAE 955 FAF a7 e,
4718 1A EHoA ¥l HieF o] HREE= 9EAIE A
Hol mRo G434 ATE AT v L, AlEE W 4
T At AFE FEA o R (EA 2 SEE 9=
249] 7hsAdo] dFE AU ol & AREL 5F T0% °l
& FEE0] AFY RG] A AFY oi A FA4 4
AP T o) MIE A & 5 S Aolgte 7HEE
A 2 A4E AP, £ AFolA= 1-Fluoro—2,
4—dinitrobenzene (DNFB)Z ©|&3}o] AF o AZuHFS
gk o, 5% 70% HE FEES =25t o R 29
A4 9 FA, 282 dehd Ao T A= A anE
AmEgton, 51 F4], #4355, WY Ax JA& 59
A ety 240 ne FFS ARy

0 o 1

B

I. Az 9 3y

1. A=

1)S=
AdET=2 18 ~ 20 g9 Balb/cA =R AFE M=
(@71, F=)=HE FIsIAer 159 o, LZAREY
HdAtE AEEES, &) 22 FE0] SstHA 4dd
Bl AR F Aol ARt dEd 42 2=
22 + 2CE FABHAA 1243 S92 W3 fo] ALE=
TS AW TE AMA FAEAG. AY 2RESS 4t
o o] dAE FEHAE ALY s Seen,
A L AAIE 2ol wet == (PNU-2016—
1301).

2) A 7|7

&9 R i At
1-Fluoro—2,4—dinitrofluorobenzene (DNFB)& Sigma-—
Aldrich (St Louis, MO, USA)o|A FJ3le] Al&stR o,
A BE 2HES Y5} vernier calipers (Mitutoyo, Carros,
Japan)g ARSI, FE W HFZ 95ty digital
camera (Canon, Japan)g AHS3tH 2w, 5 2|4 Hapd
A &AL HAstq o BMRA (Cortex Technology,
Denmark)E A&ttt

2, 9

1) &=Z9| FH|

55 FUPAS (4 TS Bl AT §, FAdo
AFESIET 559 FEole T0% ogtZo] o] gEH R oH,
ol ATE 3t AAE WHL 28R, 22 S
ZbEFs) aofsty, 5% 100 g& 70% ofehE 500 mlol A
St 1587 253 (31714, =hHE AGHE o, 24417k
B FESIATE 24A7 0] A F, 70% AREE F=ASHAL,
A 500 mlo] 70% oE-E o]&sto] A &5t &
o FE2HL I 557 (Eyela, Japan)®t FZAAZR7]
(Labconco, USA)E ol-&3t4 5, $274= Hiew, HF
AME (Green Gram Extract, GGE)& 6.0 g2 & &2 6.0%
ATt

2) I|RE R4 2 Az MY

DNFBE ©o]-&3 5 3g L 2 A4xlo] o)d dA+=
Foto] A S
foFstd thg3t Zh, WA DNFBE oHAlE (acetone) Tt &
B 22 (olive oil)o] 4:12 3= vehicleo]] 0.1%=Z 34
sto] AF O 5 A9 R 3U7E A (sensitazation)d}
fom, 49 ¥ 0.2% DNFBE&HES A=H A9 Fol 2¢
H4 22 43] Hejste] B7E S F2 (challenge)stsitt.
U2 =X 5 935l GGEL} dexamethasone (DEX)Z 70%
&g (EtOH) &2 thg vehicled] 1:4 H[-E&E 3|4 F

52,
&

A7 (Normal, NOR) DNFBE 71514 ¢ vehicle
ke X2 EY T (n=6), X HYF g2 F (Control, CTL)E



s AL S ENSEEEEEDE

DNFBE o|-&35t9 J&Fu| R E-& 723 th3 vehicle (Acetone
and olive oil + ethanol)= AP on (n=8), ¥F 2&E&E
A2 (GCGE)E A& RES #2% th2, 10 mg/ml 5%
9] GGE 50 WS 6247t =23Hch (n=8). vlA|eo 2 Ei}
HEdEy DEX)S HE9RgS e o, 2.5 mg/ml
FE9 dexamethasone 50 W& 67t =E3AT (n=8).
AARE A 2AES Fig, 13 2o},

DNFB Sensitization DNFB Challenge

| [ | Is

1 2 3 8 9 10 11 12 13 14 15

.

Topical application of GGE

Fig. 1. Experimental schedule The experimental groups except
normal group, were sensitized by painting DNFB on days 1, 2 and
3, then challenged on days 8, 10, 12 and 14. GGE and DEX were
topically treated for 6 days. The normal and control groups were
treated with vehicles. All animals were sacrificed on day 15. GGE
means green gram 70% ethanol extract. DNFB means 1—Fluoro—2,
4—dinitrofluorobenzene. S means sacrifice.

3) O BH S4 2E

AY wix]et o (day 15), BFE WA F, digital
camera (Canon, Japan)< ©]-83to] 2] Fof fdd wi
®H SAS BEIIA

4) o2 = 2 2A 53

g®2 g9 24 T & A7 5 mm9 dermal punch
(HEBU medical, Germany)S ©]-83}o] u& ¥y 2o} H
Qo] AL AHAF thS, vernier calipers (Mitutoyo,
Japan)gE °ol&ste FAE FASIALH, uFAL
(Sartorius, Germany)< o]&3te] EAE &5t

5) £t X|49t Wapd xj4 £

0R EW SA B BY F WP ARA (Cortex
Technology, Denmark)& o] 83te] F4 x40 Wkl %)
48 245 Ao B9 Ao Wekd Ao 2He
sl AR 5 ERelN A2 T2 3 H9E 2R 5

A 2t 270 v 9% 13
7 BEgke A AA oz Agstst

A% 5 24 & AZetel stekme] THET 4 m FA
ARt &Letols ZElro] mAIYC 1AHE 2L
hematoxylin®} eosin (Sigma—Aldrich, USA)2Z &M g

2 33t u|7 (Olympus, Japan)22 IHEE AT (100x),

7) AE 2 HIE 2 &Y

AY o9 o (day 15) AAAE (Hansung, Korea)Z
ol&ste AFS SHstA o, vFY FAE AFE upxe &
BHE I AT oS ¥AE FEsto] v A& (Sartorius,
Germany)2 FAE X531, 2o AF opxEr < A

ol gt ¥lE (%)= HeEri Sl

3. A A=

AY AR gt FAH 242 T4 7] A)Ql Sigma plot
(Sigma plot for Windows, ver, 9.0, U.S.A,)E o] &35}4 .
A 442 HFd+EFFHA (mean*SD)E YEH O H,
A9 Zo]E HAAT yol&= One—way ANOVAE ©] 8313
© ™ Dunnett test2 A} HASIS p—Zko] 0.05 v|FtYd of
F93t Zpol7t e AL = BASATt

VehicleRtg #|2|3t AAToME SET ol 24& 24
@ 4= gledl Hhel, DNFBS HHE A Zsto] FE9 R He &
W B2l A BT B Bejol AEE wA, A
S8 MAaPF Fo] TAHNAT (Fig. 2A, B). GGES =
Zz f2FoA HEE 499 HEYRHY] 2H SHES
HaA7E AFE BHYon, 53], d4E=d GAE a4
7le %S EAY (Fig. 20). YApHERES] =2 A A&
=0 91 1291 28 5 HESF 9 329 IS RN
7l %S By (Fig. 2D).

Fig. 2. Effects of GGE on skin lesion in CD mice. Skin lesions of CD mice were observed using digital camera on day 15. A, normal; B,

control: C. areen aram extract; D. dexamethasone.
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2, 9 5 L FA v IF Hlistel fod EoR Fastnt, daEE Fof o
o Slo] WHo] S W BAE ZAs Az o FA% FA S FFL 72 0.91 mmet 24,90 mgo 2
Aol 24 & AASt] wRel £ R BAS SHL AR qp eo2e) 1,05 mme 30,17 mg Mok Au|sA 245
FEZA Bl el GAT TEA AR TA T gou, £ 2 00 544 S8 99 (Fis. 3,
BHEYOH, GGE Bo2e] B3 F 9 2AE

>
o

T —
E £
g 2
= S
3 g
< H
. c
£ =
?I‘J [72]
NOR CTL GGE DEX NOR CTL GGE DEX
(group) (group)

Fig. 3. Effects of GGE on skin thicknesses and weights in CD mice. Effects on skin thicknesses and weights by GGE were analyzed on
day 15. NOR, non—treated normal mice; CTL, CD induced control mice; GGE, 10 mg/ml of green gram extract treated CD mice; DEX,
2.5 mg/ml of dexamethasone treated CD mice. Values are represented as mean *+ SD. **P ( 0.001 vs. NOR, *P ¢ 0.05, **P { 0.01 and
D (0,001 vs, CTL (n=8).

3. 39 Ao dahd Ao v = FF Wehd 24 o] B OH, GGE X Fuk A48
5 ~ e 1o Fo R FaAF T, YAlHekE = Ful 249}
A TRTI B ST W A S et Aol SUT 9E A4 Y30 (e, )
BAs Aa gRLo)A] 903 220 Tuk 249}

>
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(group) (group)

Fig. 4. Effects of GGE on erythema and melanin index in CD mice. Erythema and melanin index were measured using dermo—
spectrophotometer on day 15. NOR, non—treated normal mice; CTL, CD induced control mice; GGE, 10 mg/ml of green gram extract
treated CD mice; DEX, 2.5 mg/ml of dexamethasone treated CD mice. Values are represented as mean = SD. *P ¢ 0.001 vs. NOR, *P ¢
0.05 vs. CTL (n=8). A.U. means arbitrarv unit.

4, 2R 2729 WA= IF SU@)3 23 R W37} wolwl, T2 AR 371

o o (=% )5ttt (Fig, 5B). GOE Folt 483 3% 59

Bl 5 FAS hematowylin} cosin® 2 GAX F E ) gelm wa) Flel BHE AR A%E T (g,
B 2o BTN BEY o gadel wAsA sk :

e ot s 50, WAblEee] Sole ol e 22321912

1S 771 (epidormal thickness) S14] B4 PE& BT opy s Awa oz ekt A% Rt (Fig. 5D).

(Fig. 5A). Q2ZNHE A3t A& BT} W3te 232 (HL
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Fig. 5. Effects of GGE on histopathological changes in inflamed tissues. Skin tissues were stained with hematoxylin and eosin then, observed
by photo—microscope (100x). A, NOR; B, CTL; C, GGE; D, DEX. CTL means control. GGE means green gram extract, DEX means
dexamethasone. Yellow bars mean thicknesses of epithelia. Filled arrows mean area of hyperkeratosis.

5. A% 2 ¥B/AF vl v+ 9F

A vpAg o, A A RS AAsk FAE 573
AT izl Aulet AF S7F 9A E3F Eiouy
g vlastel $AH o2 Yo, GGE FoAE
QA 22T FARE 29 AF WEed By ojgks
o=A|, GafrERE fois AT Blaste] ottt o=
AF S77F A= @S 2oy, f2aa vlastel A

>

120

110 ¢

Changes in body weights
(% of day 1)

100
90
0
NOR CTL GGE DEX
(Group)

SAA fode dEhA FdT (Fig. 6A). BIZS FAE
A vhAE F SAE A Sl bt vieR Akt WSt
A3} 2o A2t vlas) fofFt +Eo 2 R /AF
H7h bt en, GGE= o33t w/A|lgu|o 52 9§
FE A Gt (Fig. 6B). GAHERES] 97 =x= 1|
F/AZHE 2T vlaste] fo3t sEOE FaAzlon,
v Bt A7e ARG AAT AT A4
o492 gl (Fig. 6B).
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Fig. 6. Effects of GGE on changes in body weights and spleen/body weight ratio in CD mice. Body weights and Spleen/body weight ratio
were measured using electronic scales. Changes in body weights were based on the average weights on day 15 and expressed as
percentages of weight on day 1 (A). Spleen weights were also measured on day 15, at which time the spleen/body weight ratio was
calculated (B). NOR, non—treated normal mice; CTL, CD induced control mice; GGE, 10 mg/ml of green gram extract treated CD mice; DEX,
2.5 mg/ml of dexamethasone treated CD mice. Values are represented as mean =+ SD. *P < 0.01 and **P { 0.001 vs. NOR, ***P { 0.001

vs. CTL (n=8).
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AZDRFE 7232l 0o 4354 AT = 7HE3F,
uby | gub BE AR By 58 Fukshs Aot
DNFBE o]-&sto] AgHo g §uE HETFHL gty o
2 Th 1 shifted reactiong $JZ=2 JehdtH) H=uH o)
rE g1z wux2]9] H]% (epidermal hyperplasia),
1Z+s}2 (hyperkeratosis), 3J®3} (spongiosis), A4&&E2]
Z7ket 7 W% Ao w7l utEcH? ol2st g9
W2 o g3 W3] Adtoln, WM EZEo| IR 2AE&
w353 ZFASA E (keratinocyte) S A3t Aufo|ch?),
B354 FHRAZY Az doA 7P dE:FA AL
corticosteroid A€ 2] oA, E 717 22 EA = s}
of Aol Age g Sutef ot 4 FFF (cushing
syndrome)#} fraxohe] 7 Ast, Mwhad W 75 a2
2 A=z A4 A5 HARG o]Qlox, F4F AMEoR
QutE]L 9B 9% (skin atropy) 59 EA7F ST 4= 9l
oY o]2Et ol 2 HAES o83t AHEo|ESE Zo]A
U At d4E AAE A9 & F22 Agstar ot
2 Aol o]=gt AAE Aol ditZo] thxH] HE
S =oF (R EE) 557 HEYREY R A L =
A et o] &40 o' P nX=A] AHEYTH
2 A9 Ao A ¥Rl DNFBE A& &4, 2%,
HEET IR, JAY 28 AL JAFE Fukete A&y
9 S Uit (Fig. 2B). o83 A= & Aol
AMEE FE Edo] QIZbA TAss HETREY A4S &
A= Ao R F4HET, GGEE o] HET R
P 9435} A7l AEE B 53] AEET 94
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A m, 2R EA AT ot BEAFORH Bl WA
G A B oA Frhehe A%E BTt B Aol 2

2A2A ) e 4 e AR

HET NG|t olE T RS TS G54 TN A%
oM FH7loE Fuht Hgol Uehte, wyrle 248
Baiske} Al Fako] PaATh?, B Ao AHgE 52 B
9o 9] 5 29lo] DNFBE 43] A2late] Y&miele fur
sholt, Eat, WAHE F4F Wolx) Fuka BEWr oz
S5 FAY F7hek ofzhe] Aa Yol Uit Aoz B
ore 1 QI WE RG] obFA7lel Aot Ao A=

A7) AW Avny, fEzeld Fu A% T
o
S SN, ASEE 15l 1A (Fig. 4B).

ol Ao A= & AFolA AR FE HHo] olFA7]
2deE El & £ ok GGEY =2 AsH T4 A&
-3 P

— Vol. 37 No. 1, 2022

AA a3t (Fig, 2)¢ FA} A 74 ant (Fig, 3)¢ 4#
A& Hol, FA47] F-& ofgA7]l dEdste TR tigt
A58A=2A Y 7S ult

AETRG A9 o7 23 Yoo HAE= tjxd |4
o2 %3 74] (epidermal hyperplasia), 53 Y39
HANE 2g, 21315 (hyperkeratosis), 33} (spongiosis),
#1] 239 B3] 52 & ¢ JoH?. ®3, 952 fUsAY
5 AdHlA Erl=Ee B2 miAQAEe] ZEAFAZE &
Tl 4] 9 B3 & 5 glgo] YA S mo)
FA) 0 BAF2 2+ AF wigl AAte] oF FAat
ol AHE o] HE A AFoleta & 4 rH?,

2 A9 235 A H 2 §HEAQl DNFBY Zazof 9st
o #3 F4] B43F AHEE 7L 29 2F] o], K9
29 BN B FHeE WA E Fgo] TEEHAY (Fig.
5B). GGEY] =& o|#f3t d#A Y A TZ o dHzE
dAst= AFSE Bk (Fig. 50). ol#g AaE S5t
GGES9] g& ¢ oA 71do] 23] WollA stz A5 B4
AA k=t 71gth= S /5T 5 AU

2 A7 AdtollA gAaetE2 o) W Sl A
GGE¢} f-AKsE =29 a3k ®eld ¥hsf (Fig. 2C, D), H&
FAL FAE FHF 2 o Wol Ao (Fig. 3), T4t
Agols BT FFE vAA] U (Fig. 44), A
sHA ol 4aA MA BIt= GGEY v|3) =3ttt (Fig. 5).
o] FolA =AY o] A7 7| &= corticosteroid
7} 7= FES Bl o3 AL R FFEH, FF FA 9%
Ao gk At e Aats gAtHerEo] 7R = T
Z Zgol] A7IE gR 9% BgYo] HtE Aneln
Atz Er,

£ dtollA= GGES dAtHetdo] AF WHtel H|AF9
FA vX= FFE F7IE Glstdnt, olde ERE =
EE5L 5ot dAeES T2 AR AF F7HF 9A
He S AT 4= 9oy, vF off AFu7t gaste A
A IS 4= QL1819 1 o] A AWEH GGEE
AF F7ket v FA 5EF IS vXA ¥2d w
s, BAtdElE XA AF SV AL HA A Al
ZFH7F vt BEE Y (Fig. 6). ol=2|3 2025 E GGE:
Gt ebET 285k 71 Aol EEbA, ARkEQl WY Aot
22 750l §la, 9§ 5T 22 F2hgo] UEhA g3
& 4= o

ol AMEE FHSIAREH, 55 70% et FE2E2
o7 22 YollA x5 o543 B235k5-2 AAge=H EhL
O7] 51 22 AEYREY 5 7Y FAES TAANRLH,
olf g A= 5T Fu i AW EAY TS AT
T3, corticosteroid?l BAMH[ERES] HAIA HARo g
sk v 327] Ay, 143 2289 sigdste i 959
Aol TAE A Fdrh= AHLE ZFE o, v|u A kA
&8d 4 & AR AEEY,

v.a &



B 2280] AF0] S AERGY 7

£ ATel At hEA FIN S} (HRuREE) 02 2
=) Q3] FEEH, JEAZE AFgElo] Hl S5}
AETRGe 5S4 22gety A7) wAE G
AT A7 oheTt 2L AES At

1, 5% 2222 42329l DNFB T2 9Jate] Suts=
AEET TR, YA S8 ¢ 2Ry W 34

AN

4, =% 23E Sol A42EN W% BH %3] 193 B
79 2718 oAt AFE Bart,

5. %% 2EBE AF 37 A U Hg/AFH ) Su
g2 mxA gharet

oleist Aot %57 AEWRG] dste] A= mAL
e IS, ot SARN sy ds A
A& RG] A8E 5 9eg A,

ael 2

2 g7e A=A Ade dot +HEHS (grant
no. 2018R1A2B6006031).
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