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Effects of Daihwangmudan-tang on Urate Lowering and Detection of
Relevant Genes

Joong Bae Kim, Gyoo Yong Chi, Hyun Sup Eom*

Department of Oriental Pathology, College of Oriental Medicine, Dongeui University

In order to testify the urate lowering effects of Daihwangmudan-tang(DMT), ICR mice were injected monosodium
urate into the abdominal cavity and then DMT was administered on 2 and 4 days after injection. Uric acid and
triglyceride were measured as hematological indices of gout, and some genes related with this change were identified
by ACP based GeneFishing PCR method and direct sequencing. From this experiment, DMT highly decreased the
blood levels of uric acid and significantly suppressed and lowered the acute increment of triglyceride level. There were
11 differentially expressed genes(DEG) having relations with positive actions of DMT, and 4 major genes in the middle
of DEGs were sequenced; Mfap 2, jagged 2, Hsd17b7, Dkkl-1. These genes were supposed that several mechanisms
through interleukin 1 and T-cell anergy, LDL cholesterol metabolism, wnt pathway would be related with the
anti-inflammation effect against gout.
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Table 1. Ingredients and each doses of Daihuangmudan-tang(DMT)
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Total RNAs extracted from samples were used for the
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synthesis of first-strand c¢DNAs by reverse transcriptase.
Reverse transcription was performed for 1.5 h at 42°C in a
final reaction volume of 20 y{ containing 3 pg of the purified
total RNA, 4 g of 5 reaction buffer (Promega, Madison, WI,
USA), 5 u of dNTPs (each 2 mM), 2 uf of 10 uM dT-ACP1
(5’-CTGTGAATGCTGCGACTACGATIIIT(18)-3"), 05 gb of
RNasin RNase Inhibitor (40 U/ uf Promega), and 1 pl of
Moloney murine leukemia virus reverse transcriptase (200 U/
b Promega). First-strand cDNAs were diluted by the addition
of 80 uf of ultra-purified water for the GeneFishingTM PCR
and stored at -20°C until use.
@ ACP-based GeneFishingTM PCR"

Differentially ~expressed genes were screened by
ACP-based PCR method (Kim et al, 2004) using the
GeneFishingTM DEG kits (Seegene, Seoul, South Korea).
Briefly, second-strand ¢<DNA synthesis was conducted at 50°C
during one cycle of first-stage PCR in a final reaction volume
of 20 ut containing 3-5 pf (about 50 ng) of diluted first-strand
cDNA, 1 @ of dT-ACP2 (10 pM), 1 u¢ of 10 uM arbitrary
ACP, and 10 g of 2 Master Mix (Seegene). The PCR
protocol for second-strand synthesis was one cycle at 94°C for
1 min, followed by 50°C for 3 min, and 72°C for 1 min. After
second-strand DNA  synthesis was completed, the
second-stage PCR amplification protocol was 40 cycles of
942C for 40 s, followed by 65°C for 40 s, 72°C for 40 s,
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followed by a 5 min final extension at 72°C. The amplified
PCR products were separated in 2% agarose gel stained with
ethidium bromide.
® Direct Sequencing'*®

The differentially expressed bands were re-amplified and
extracted from the gel by using the GENCLEAN II Kit (Q-BIO
gene, Carlsbad, CA, USA), and directly sequenced with ABI
PRISM 3100-Avant Genetic

Foster City, CA, USA).

Analyzer(Applied Biosystems,
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Fig. 1. Effects of DMT on the changes of uric acid level. N: normal
mice, C2: controt group mice after 2 days of injection, C4: control group mice
after 4 days of injection, 52 and S4: sample group mice after 2 and 4 days of
injection and administration. Hyperuricemia was induced by intraperitoneal
injection of monosodium hydrate(a dose of 1 ml/100g, once per day for 3 days
consecutively. ### : p<0.001 compared with normal group. ** : p¢0001, ™

p{001 : compared with C2 and C4 group
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Fig. 2. Effects of DMT on the changes of triglyceride level.
Hyperuricemia was induced by intraperitoneal injection of monosodium hydrate(a
dose of 1 ml/100g, once per day for 3 days consecutively. # : p<0.05 compared
= p{0.01 compared with C2 group. =

with normal group. - p<0.001 compared

with C4 group

Fig. 3. Manifestation of genes showing difference in
between control and sample group.(continuing)

expression

Fig. 4. Manifestation of genes showing difference in expression

between control and sample group
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Table 2. Results of gene sequencing and blast search

DEG No. Sequence homology search

- @i | 31982203 | ref | NM 0085462 | _ Mus muscuius
microfibrillar-associated protein 2(Mfaps), MRANA
DEG3 Length-1073
Score =1211bits(611) Expect = 0.0ldentities =614/615(39%),
Gaps-0/615(0%) Strand-Plus/Plus

+ Qi 1 21410389 | gb | BC031134.1_Mus mussculus jagged
2, MRNACDNA done IMAGE 4354982), partial CDs
DEG7 Length=1238
Score=860 bits (434), Expect=00ldentities =449/453(99%),
Gaps = 1/453(0%)

-0l | 31542966 | ref | NM__010476.2 | __Mus musculus
hydroxysteroid (17-beta) dehydrogenase 7(Hsd17b7), mANA
Length =4528
Score=317bits(160), Expect=>5e-84 Identities =
160/160(100%), Gaps=0/160(0%)

Stane =Plus/Plus

- )0i [ 31980690 | ref | NM__015789.2_ Mus musculus
dickkopf-like 1(Dkki1), mRNA Length =906
DEGT1 Score=785 bits (396), Expect=00
Ldentities =417/420(99%), Gaps =3/420(0%)
Stand =Plus/Plus

DEG10
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