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Antioxidative Activity and Therapeutic Effect of the Hydrogel Preparations
of Scutellariae Radix and Zingiberis Rhizoma on Dermatitis
Jae-Heon Yang', Dae-Keun Kim, Mi-Young Yun and Jae-Kyu Ahn

College of Pharmacy, Woosuk University, Wanjugun 565-701, Korea
(Received July 8, 2006 - Accepted July 28, 2006)

ABSTRACT - This study was performed to investigate the effects of treatment for dermatitis using the herbal gel prep-
arations. Scutellariae Radix (SR) and Zingiberis Rhizoma (ZR) were used for the purpose of herbal preparations. Baicalin,
baicalein are the ingredients of SR, having biological effects like anti-inflammatory, anti-oxidative, anti-bacterial and anti-
allergic action. 6-Gingero! is one of the ingredients of ZR having biological effects like anti-inflammatory and analgesic
action. The three types of hydrogels (SRE, SRH, SZH) were formulated with Carbopol 940, Labrasol, Triethanolamine etc.
Baicalin was hydrolysed to baicalein by B-glucuronidase for the purpose to increase rate of skin permeation. Content of
ingredients by HPLC determination, rate of skin permeation using Franz type diffusion cell, anti-oxidative activity for the
free radical, hydroxyl radical, superoxide, anti-inflammatory by using carrageenan injection, efficacy on the dermatitis
induced by 2,4-dinitro-chlorobenzene (DNCB) were experimented. Baicalein showed higher permeability than baicalin, so
it is considered that baicalein was more suitable form than baicalin for transdermal absorption by its lipophilic property. In
the anti-oxidative experiments, SZH gel was the most effective scavenging activity than the other gels in all experiments.
In anti-inflammatory test, SRH and SZH gel more decreased edma rapidly than SRE gel. In case of using SZH gel, treatment
period for the dermatitis was more declined than that of other gel groups. These results suggests that the SZH hydrogel could
be suitable preparations for the treatment of dermatitis.
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Table I-Formulas of Each Hydrogel Preparations

Preparation SRE Gel SRH Gel SZH Gel
SREP 1.0 1.0 1.0
ZREP - - 2.0
Carbopol 940 1.0 1.0 1.0
Propylenglycol 20.0 20.0 20.0
Labrasol 10.0 10.0 10.0
Ethanol 10.0 10.0 10.0
Triethanol amine 1.5 1.5 1.5
B-Glucuronidase - 500 unit 500 unit
Distil. Water 56.5 56.5 54.5
Total 100.0 100.0 100.0

SREP : Scutellariae Radix extract powder
ZREP : Zingiberis Rhizoma extract powder
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Figure 1-HPLC chromatograms of baicalin and baicalein.
A : Standard chromatogram of baicalin and baicalein, B : chromatogram of baicain and baicalein in SRH hydrogel
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Figure 2-HPLC chromatograms of 6-gingerol.
A : Standard chromatogram of 6-gingerol, B : chromatogram of 6-gingerol in SZH gel
Table II-Comparision of Contents(%) of Baicalin, Baicalein
and 6-gingerol in Hydrogel Preparations
Baicalin Baicalein 6-Gingerol 60r
SRE Gel 0.39+£0.02 0.03£0.00 -
SRH Gel 0.16+0.01 0.30£0.04 - o~ B SRE Gel
SZH Gel 0.1520.01 0.2910.04 0.11£0.01 E ¥ : SRH Gel
- : 9 40 @: SzH Cel
Each data represents the mean+S.D. of 5 independent experiments. =
S
©
SZHOIAM 2] ke 0.11%2 et Table II). £
e 201
O
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% SzHO) Mg o} Bkt Pld Re Faeg ol
Figure 3—Amount of permeated baicalin in SRE and other hydrogels

FO2M, baicalin® HFFIHTE & HA 258 F UM for 7 hours through excised hairless mouse skin.

c}(Figure 3). Each data represents the mean+S.D. of 5 independent experiments.

J. Kor. Pharm. Sci., Vol. 36, No. 4(2006)



258 PR -

319 baicalein®] F#H2 TAI7F & SRHOIA 59.440.82
ug/em’Z 7Fg =3k7, SZHOIME 54.8+£1.61 pglem’® =
& BEAHS BAFE vl SREIME 8.08+0.83 pg/emS
2 o w2 FaEs eIt @9r7HE baicalein®]
Fi 55 SREAA 1.1540.12 pg/em¥hrd) ¥HH, SRHOA]
8.49+0.18 pg/em¥hr, SZHOA 7.84+0.23 ug/em®hrS-E SRE
o vlsl ¢ MiIRE w2 RS JEPIAY. WEbA bai-
calein AAE B& oA og B8 0 24 bajcalinel] B)5}
o AUEez 2o B8-S JepliEt), ol baicalein®]

Table 1II-Permeation Parameters of Various Gels Through
Excised Hairless Mouse Skin

Parameters
Sample Cumulative Is T,
ot v
Baicalin 7524129 1.07£0.18  0.99+0.01
SG}EIE Baicalein ~ 8.08+083  1.15+0.12  0.91+0.13
6-Gingerol - - 7
Baicalin 2851069  0410.14 0884023
SGT Baicalein 5044082  849+0.18  0.90+0.03
6-Gingerol - -
Baicalin 3734083 053%0.17  0.74%0.11
st;{ Baicalein  54.88+1.61"  7.84+023  0.85+0.09
6-Gingerol 20774179 4.96+030  12140.07

Each data represents the mean+S.D. of 5 independent experiments.
Statistically significant value compared with SRE group data by T test
("P<0.01).
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Figure 4-Amount of permeated baicalein in SRE, SRH and SZH hy-
drogels for 7 hours through excised hairless mouse skin.

Each data represents the meanS.D. of 5 independent experiments.
Statistically significant value compared with SRE gel group data by
T test (*P<0.05, **P<0.01).
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Fti(Table 11, Figure 4).
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o35t Table I, Figure 5).
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Figure 5-Amount of permeated 6-gingerol in SZH hydrogels for
7 hours through excised hairless mouse skin.
Each data represents the mean+S.D. of 5 independent experiments.
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Figure 6-Comparision of residual baicalin, baicalein and 6-gingerol
on epidermic tissue after 7 hours under various preparations.
Each data represents the mean+S.D. of 5 independent experiments.
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Table IV-Free Radical Scavenging Activity of Hydrogel Pre-
parations and References Compounds Using DPPH Method

Scavenging activity

Hydrogel
(FSCso, pg/mL)
SRE gel 7916.67+6.38
SRH gel 6018.10£10.22
SZH gel 5170.45+8.47
BHA 10.25£1.25

Each data represents the mean+S.D. of 5 independent experiments.
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Figure 7-Electron donating ability (%) of hydrogels under various
concentration (ng/mL) using DPPH method.

Each data represents the mean+S.D. of 5 independent experiments.
Statistically significant value compared with SRE gel data by T test
(*P<0.05).
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7} SRE % SRHoﬂH 7916.67+6.38, 6018.10+£10.22 ug/mL
ol ¥hH  SZHOME 5170.45+8.47 pg/mLE UERY} SZH7}
thZ Ao} B)al Free radical AAEA0) ¢ & Aoz
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86.94%% 71 B, SRH 75.47%, SRE 63.72%c0 2
SZH7} 7VE =& FAE UEY. ©]= baicalein®| baicalin
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Fo5o] e ALR HItH(Figure 7).
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Figure 8—Hydroxyl radical scavenging ability (%) of hydrogels un-
der various concentration (ug/mL).

Each data represents the mean+S.D. of 5 independent experiments.
Statistically significant value compared with SRH gel data by T test
(*P<0.05, **P<0.01).

1001 = sre
[ZA SRH
BEmm S7ZH
80+
—~ 60f
X
<
Qo
D 40t
20+
0

10000

5000 7500

Figure 9-Superoxide quanching ability (%) of hydrogels under var-
ious concentration (ug/mL).

Each data represents the mean®S.D. of 5 independent experiments.
Statistically significant value compared with SRE gel data by T test
(*P<0.05).
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Table V-Inhibitory Effects of Formulations on Swelling of Rat Hind-paw Induced by Carrageenan (1%)

. Time (hr)
Formulation
0 hr 6 hr 12 hr 24 hr 48 hr
Control 0.85+0.05 1.9940.06 1.86+0.11 1.6140.06 1.16+0.06
SRE 0.89+0.01 1.8940.09 1.7540.06 1.4940.04 1.1240.04
SRH 0.9+0.04 1.76+0.09 1.62+0.05 1.32+0.08" 1.02+0.02™
SZH 0.88+0.02 1.82+0.05 1.69+0.05" 1.27+0.04™ 0.99+0.06"

Each data represents the mean+SD of 5 independent experiments.

Statistically significant value compared with control group data by T test (*P<0.05, **P<0.01).
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Figure 10-Inhibitory effects of formulations on swelling of rat hind-
paw induced by carrageenan (1%).

Each data represents the mean+S.D. of 5 independent experiments.
Statistically significant value compared with Control group data by
T test (*P<0.05, **P<(.01).
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Table VI-The Therapeutic Score of Treatment on Dermatits
under Various Hydrogels after Injury of 2,4-Dinitrochlorobenze
(DNCB)

Day 2 4 6 8
Control  13.0+1.2 11.0+14  10.0£1 8.8+1.3
SRE 11.8+1.1  10.6+0.5 82404 62408
SRH 104+05  92+13° 7.0x0.7° 3.6+05"
SZH 104+0.9  74%13°  54409" 32+13"

Evaluation items were composed of five items (Erythema, Pruritus,
Edema & escoriation, Erosion, Lichenification).

After grading each item at score [severe (3point), serious (2point), weak
(1point)}, it compared score which unites five item.

Each data represents the mean+S.D. of 5 independent experiments.
Statistically significant value compared with control group data by T test
(*P<0.05, **P<0.01).
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Figure 11-Comparison of therapeutic period of hydrogels to teat-
meant on dermatits.

Each data represents the mean+S.D. of 5 independent experiments.
Statistically significantl value compared with Control group data by
T test (*P<0.05, **P<0.01).
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Figure 12-Photograph of mouse skin on dermatits after 8 days under
treatment of various hydrogels. "
A : Control, B : SRE gel, C : SRH gel, D : SZH gel
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