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Effects of Red or Black Ginseng Extract in a Rat Model
of Inflammatory Temporomandibular Joint Pain

Hyeon-Jeong Lee, Yun-Kyung Kim, Ja-Hyeong Choi, Jung-Hwa Lee, Hye-Jin Kim, Mi-Gyung Seong1, and Min-Kyung Lee”

Department of Biomedical Health Science, Graduate School, Dong-Eui University, Busan 47340,
1Depar’[ment of Dental Hygiene, Masan University, Changwon 51217, Korea

Temporomandibular joint (TMJ) pain is characterized by persistent jaw pain associated with dysfunction and tenderness of the temporomandibular
muscles and joints, The aim of this study was to investigate whether treatment with red or black ginseng extract helps in the modulation of
inflammatory TMJ pain, Male Sprague-Dawley rats weighing 220 ~260 g were used, The experimental group was subdivided into 4 groups based
on the treatment method (n=6, each group): formalin (5%, 30 ul), formalin after distilled water (vehicle), formalin after red or black ginseng extract
(per oral, single or repeated, respectively). To induce TMJ pain, 30 pl of formalin was injected into the articular cavity under ether inhalation
anesthesia, The number of noxious behavioral responses of scratching the facial region proximal to the injection site was recorded for 9 successive
5-min intervals following formalin injection, Repeated treatment with red or black ginseng extract reduced the nociceptive responses in the second
phase (11 ~45 min), Nuclear factor erythroid 2-related factor 2 (Nrf2) is an oxidative stress-mediated transcription factor, Both ginsengs significantly
down-regulated the increased Nrf2 level compared to the vehicle group. In the test for liver and kidney functions, repeated treatment with red or
black ginseng was not different compared to the vehicle group. These results indicate that red and black ginseng extract might be promising
analgesic agents in the treatment of inflammatory TMJ pain,
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Fig. 1. Effects of red ginseng (RG), black ginseng (BG) extract
(single) on nociceptive behavior. The nociceptive responses
were reduced in 2nd phase (11~45 minutes), following admin-
istration of RG, BG extract 30 minutes before formalin injection
(n=6 in each group). *p<0.05, vs. vehicle (veh.)+F.
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Fig. 2. Changes in nociceptive responses following administ-
ration of red ginseng (RG), black ginseng (BG) extract (single).
Administration of RG, BG extract significantly reduced the noci-
ceptive responses 20~30 minutes after induction of pain (n=6
in each group). *p<0.05, vehicle (veh.)+F vs. BG (single)+F;
#p<0.05, veh.+F vs. BG (single)+F.
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Fig. 3. Effects of red ginseng (RG), black ginseng (BG) extract
(repeated) on nociceptive behavior. The nociceptive responses
were reduced in 2nd phase (11~45 minutes), following admin-
istration of RG, BG extract 30 minutes before formalin injection
(n=6 in each group). *p<0.05, vs. vehicle (veh.)+F.
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Fig. 4. Changes in nociceptive responses following administ-
ration of red ginseng (RG), black ginseng (BG) extract (repeat-
ed). Administration of RG, BG extract significantly reduced the
nociceptive responses 20~30 minutes after induction of pain
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in each group). BUN: blood urea nitrogen, AST: aspartate aminotransferase, ALT: alanine aminotransaminase.

69



J Dent Hyg Sci Vol. 17, No. 1, 2017

Sadte @A S7HEL %1 31, 2 g B ma
T™MJ ZJ—oH__.
T A A9 015%21091 33z vpd
Itk sk ik, T™MI Aol ﬂz}oﬂﬂl Uehtes 342
- ANAEA TS v 5 dom, o] At v g
g Aol o= Zlo 2 A A 011:}25). =3 TMJ Zgolf 3
AAAM oA, & T Z5E, FEH 2L FFol T
© 457t R, ojg AFE5L TMI9 T4 52
Addel digk 2712871 drt. olA "W T™MI &%
o] H= TMIS} fra &= tf 74 1A7| el 55
,__7];‘@0] % Otli E& ul/\goq]ul-jq. ;'qr:'_ %]
o= 3-?511:} T 7R TMI B52 40 33 o
TE - FEsivta Az o), & AT M AETES
5 5

TMJ°ﬂ EE“ EJ% %‘Qs}fﬂ el A5 F5Rd e

rlo
e,

—|~ ﬂllO
g o
T

T

gl';

S et
rO
1L
N
re,
op
nx
He

l‘\r 4101'
>
=

T2 7 dE A A F FEEHR, ik S
A= AZRzAEoR 3] AFAE Ja, thget A+4
2 S 2o & 2729 QoA % F 7tArt =
3 BuEy Qo g AF a9 9 5324y A4
| AT 2, Kim $09] ApeE A5F Yz TN T
3t Ag oA Tawha] Flo g %‘E’E‘% FZol st
AA = Qctal B sl wak Jin 579 AT E &
A FEA] AT Foe otHE e U x 2L R {4
=9 5B HNEE o5l a7 298 BRoF
9131, o9} §-AFSHA cisplatin® 2 fHHE F o] AF &4t
tishe] wha SA4k2 gatelatg, g adS5EHgol frol st &

FolNE Fewdon fud R $2
A} Bakel B3] F2 i Folol olal) frelshl A7HE
T A8 Belgto 2 UR EEuAS 280 F3
4 5280 aRHo A4 2 9zt

PO A L3t 2EYAZHE A EE I
gAY Nif2i Abshd 2Ed A sl A2
AbE I R AAA o] gk Wro] A4 B+ phase 1
A= aae] ddxA el Folgt}Vm G4
S| AFo| o5} A Nrf2s gZuk-g oL} Aks}
g0} e el d st i 30 vkt
%}%E}”) olg] A7AAE B3 FAZ o] Nif2 &
AL Fole] o7 Bl 43S FAlslE Ao

o 1o g
M
>~
>
i

O SR> /R - w o R
i o_>’|.,
s

mlo | (
PI 11% _; i
[

| Nrf22] A2 o o
0:1? o= TMI Y& X
HH

ke
o)
32
o
+
o
i =
r o
g
4z
of
ol)l
ruZi
2

e
R
S

?_"t‘ 2] ellA] Nrf2
22| Fofo ¢
Q?l‘s}‘}i‘?- ol’¢el 3=
Nrf2 ﬁgy} EURSE XN
20| JF¥

N

—{0‘1 o
£

/=)
X
(%)
(]
Mo
o

Lo 1
ol
N
it
ot
o
Qﬂ
32
jil oM,
°l°{‘
b
_ﬂ
.1[01'
o
-lN'

=5
I
T
How
By o
X,

2 Lo
ol
e

(2
)
.o oy
ofN b

‘h‘gl‘-":[o

o m of S pf (u ok |
e
%
e
o
z z
%
= g
.BL

o o

dob g
ro
ol
o

32,
4 32
yo K
kv
(e jg
R

=
X
e
_>|~.; 4 ‘_C;

)

H oW

ox, ot

=2

N
oo

2

>~r%
< 1
L*Mg

N,
oy B ok
> £ ™ o
o,

ki o
ot

10 1o o

Ac)
i)

kol

off

o

U

=

E

fru

=

=l

N

oii

~

e

oo

=
)

>
)
R

o gy A7 Bgd
0431 71¢] e J
ml Z7te] AR
o] 01,} z]l- }H =] o] EﬂQ—o].x] ol
ofA] B A] 2l ygﬂ HZo] a7dc). AT B
ATEL AAE e F7|Ego] Ao Y38t A B B
o] 1 Q> ¢ 37 73} AR 7)%%L A ZITHE
A7 AFE I’ n A 2 B AN T FE A ut
HAo g TolE 43 B4 FEE | INEATF A=A
m}~ stgl ot 74t A=A A A 2T vl wEk
< o foJg xFol7} QlE Aoz e, o] Ee Ao
A7) 8-g-o] 54 7)o YastA @S2 A Ale %t
ool A2 EFHNEA, T4 2

=
b

¢

O
]
1S o
v
2
;o rOl'

ch
o
2
o
1:011
o oL
r-{m
2
Fl'N
)
93

ot
AN
o
e
o
flo 4
—
2

o
ol\

O

i

o,

X

BN

i)

2

ue)

£

_?L

O

S

pucy

tlo

7

4r

I o

U
tlo
4

o
Lo

32 ON ol\
3
_|>i
o
Z
5 M
[\9)
M oy
et
2
%n
o9

z o
o,
o
v

lo o > 4y g

Jo
:?L_’;
o
o
o
ftlo
=
ﬁr‘
x
&
rlr
S
tlo
fo L
o
S
32 S
£y
2

re
e
Jo
fu)
10 7
i}

1L g nnj{ln 1)

H
i

A 2
%2
o
i)

T

il

X

b

2o
oy

B
X
ll
Ak
o ot
i

=
2
+n
£
o
ol
f
N
o,
1o
=
oo
Lo
‘T
ot
[t
)
m}#
9'L
b4t4
K



013 2 :TV) SZZEM 24 & SeFE29 21

[\®]
4
offt
ol)ll
Iy
rE

o
oX,
o
2
9
l:°“
_‘L_L
2
o
fru
=
fu)
2w
O
b

. o b AL
448 YA oA xaudosn 4w hEn
Z3} Nrf2e] el o] 4o Z4A 91 2o 2 hehyith

o =R L 2012dE PR @A) APOZ FTAT
R NCREERE EAT EEBER O F R
T4 (No. 2012M3A9B6055414).

References

1. Ko SR, Choi KJ, Kim YH: Comparative study on the essen-
tial oil components of panax species. J Ginseng Res 20:
42-48, 1996.

2. Choi KT: Botanical characteristics, pharmacological effects
and medicinal components of Korean panax ginseng C A
Meyer. Acta Pharmacol Sin 29: 1109-1118, 2008.

3. Lee JM, Ko MJ, Chung MS: Physicochemical properties and
composition of ginsenosides in red ginseng extract as
revealed by subcritical water extraction. Korean J Food Sci
Tech 47: 757-764, 2015.

4. Siddigi MH, Siddiqgi MZ, Ahn S, Kim YJ, Yang DC:
Ginsenoside Rhl induces mouse osteoblast growth and
differentiation through the bone morphogenetic protein
2/runt-related gene 2 signalling pathway. J Pharm Pharmacol
66: 1763-1773, 2014.

5. Bak MJ, Jeong WS, Kim KB: Detoxifying effect of
fermented black ginseng on H202-induced oxidative stress in
HepG2 cells. Int J Mol Med 34: 1516-1522, 2014.

6. Kim HJ, Kim P, Shin CY: A comprehensive review of the
therapeutic and pharmacological effects of ginseng and
ginsenosides in central nervous system. J Ginseng Res 37:
8-29, 2013.

7. Lee SD, Hwang WI: Effect of ginsenosides of red ginseng on
lipolytic action of toxohormone-L from cancerous ascites

fluid. Korean J Ginseng Sci 15: 106-111, 1991.

10.

11.

12.

13.

14.

15.

16.

18.

19.

. Jeong HS, Lim CS, Cha BC, Choi SH, Kwon KR:

Component analysis of cultivated ginseng, cultivated wild
ginseng, and wild ginseng and the change of ginsenoside
components in the process of red ginseng. J Pharmacopunct
13: 63-77, 2010.

. Quan LH, Cheng LQ, Na JR, et al.: Transformation of

ginsenoside Rd to ginsenoside F2 by enzymes of Leuco-
nostoc fallax LH3. Korean Soc Med Crop Sci 16: 155-160,
2008.

Kim HI, Lee JY, You BR, et al.: Antioxidant activities of
ethanol extracts from black ginseng prepared by steaming-
drying cycles. J Korean Soc Food Sci Nutr 40: 156-162,
2011.

Kim EK, Lee JH, Cho SH, et al.: Preparation of black panax
ginseng by new methods and its antitumor activity. Korea J
Herbol 23: 85-92, 2008.

Lee SY, Kim DH, Woo WH: Antioxidant activity of black
panax ginseng. Korean J Ori Med Physiol Pathol 25:
115-121, 2011.

Park HJ, Kim AJ, Cheon YP, Lee MS: Anti-obesity effects of
water and ethanol extracts of black ginseng. J Korean Soc
Food Sci Nutr 44: 314-323, 2015.

Jung KW, An JM, Eom DW, Kang KS, Kim SN: Preventive
effect of fermented black ginseng against cisplatin-induced
nephrotoxicity in rats. J Ginseng Res 2016. doi: 10.1016/j.jgr.
2016.03.001.

Kim JS, Kim DE, Jung DH, Yu SA, Cho SW: A review of
recent studies for treatment of TMD using CNKI database. J
Korean Med Rehab 26: 61-74, 2016.

Kim HW, Shin SS, Kim JS, et al.: Evaluation of clinical
methods in the diagnosis of temporomandibular joint disor-
ders: a comparison study with magnetic resonance imaging. J

Korean Assoc Oral Maxillofac Surg 33: 367-374, 2007.

. Dworkin SF, Huggins KH, LeResche L, et al.: Epidemiology

of signs and symptoms in temporomandibular disorders:
clinical signs in cases and controls. ] Am Dent Assoc 120:
273-281, 1990.

Yang HY, Kim ME: Prevalence and treatment pattern of
Korean patients with temporomandibular disorders. J Oral
Med Pain 34: 63-79, 2009.

Kim YK, Lee MK: Analgesic effects of triptolide and
N-nitro-L-arginine methyl ester in rat’s temporomandibular
joint pain model. J Dent Hyg Sci 15: 800-806, 2015.



J Dent Hyg Sci Vol. 17, No. 1, 2017

20.

21.

22.

23.

24.

25.

26.

27.

Lee JS, Lee MK, Kim YK, Kim KE, Hyun KY: Attenuant
effects of hovenia dulcis extract on inflammatory orifacial
pain in rats. J Korea Acad Industr Coop Soc 15: 5088-5094,
2014.

Lee JM, Li J, Johnson DA, et al.: Nrf2, a multi-organ
protector? FASEB J 19: 1061-1066, 2005.

Shin BY, Jin SH, Cho 1IJ, Ki SH: Nrf2-ARE pathway
regulates induction of Sestrin-2 expression. Free Radic Biol
Med 53: 834-841, 2012.

Shin HJ, Jin JH, Lee KG, et al.: Nrf-2 mediated antioxidative
effect of Korean and Chinese safflower seeds. Korean J Ori
Med Physiol Pathol 27: 745-751, 2013.

Satoh T, Lipton SA: Redox regulation of neuronal survival
mediated by electrophilic compounds. Trends Neurosci 30:
37-45, 2007.

Kim YK, Choi JH, Lee HJ, et al.: Analgesic effects of
triptolide via peripheral and central administration in rat
model of inflammatory orofacial pain. J Korean Soc Dent
Hyg 15: 424-429, 2015.

Kim SY, Yoon MH, Lee HG, et al.: The role of adrenergic
and cholinergic receptors on the antinociception of Korean
red ginseng in the spinal cord of rats. Korean J Pain 21:
27-32, 2008.

Jin BM, Lee MK, Lee JS, Hyun KY: Anti-inflammatory
effects of Korean red ginseng extract in formalin-induced

orofacial pain in rats. J Korea Acad Industr Coop Soc 15:

28.

29.

30.

31.

32.

33.

34.

5708-5715, 2014.

Choi HY, Lee JH, Jegal KH, Cho 1J, Kim YW, Kim SC:
Oxyresveratrol abrogates oxidative stress by activating
ERK-Nrf2 pathway in the liver. Chem Biol Interact 245:
110-121, 2016.

Lim JS, Ahn KY: Potassium depletion upregulates expression
of Nrf2 transcription factor in rat kidney. Korean J Nephrol
30: 239-245, 2011.

Jung JK, Park YK: Dose range finding study of KOBO03, a
new polyherbal medicine for the treatment of allergic rhinitis,
by oral administration for four weeks in Sprague-Dawley
rats. Korea J Herbol 27: 101-106, 2012.

Kim YK, Hyun KY, Lee MK: Anti-inflammatory and
antioxidative effects of acaiberry in formalin-induced
orofacial pain in rats. J Dent Hyg Sci 14: 240-247, 2014.
Kim DW, Kim KS: The clinical study of long term herb
medication in the B viral hepatitis health carrier. Korean J Ori
Med Physiol Pathol 13: 128-133, 1999.

Kim YS, Roh JH, Moon SK, Cho KH, Bae HS, Lee KS: The
relations between constant use of herbal medicne and liver
injury. J Kyung Hee Univ Med Cent 15: 71-77, 1999.

Yun YJ, Shin BC, Shin WJ, Jang IS: Suggestion of herbal
medicine-induced liver injury investigation forms for
improving the research quality of herbal safety. Korean J
Orient Int Med 30: 181-190, 2009.





