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Effect of different compatibility of Sargassum and Glycyrrhizae Radix in Haizao
Yuhu Decoction on goiter model rats and its mechanism
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College of Preclinical Medicine, Beijing University of Chinese Medicine, Beijing 100029, China

Abstract: Objective To explore the mechanism and compensation proceeding of Haizao Yuhu Decoction (HYD) with different
compatibility of Sargassum and Glycyrrhizae Radix in goiter model rats caused by propylthiouracil (PTU). Methods HYD with
different compatibility of Sargassum and Glycyrrhizae Radix was set up according to the principle uniform design (two factors,
seven levels), and 120 Wistar rats were randomly divided into 10 groups. PTU was ig given to rats for 14 d to establish the goiter
model, and then the rats were ig administered with HYD for 28 d. All animals were sacrificed after the last dosage, the thyroid
weight and changes of thyroid hormone levels of trilodothyronine (T3), thyroxine (T,), and thyroid stimulating hormone (TSH) in
serum were determined, and the mRNA expression of thyroid peroxidase (TPO) and thyroglobulin (Tg) was detected by RT-PCR.
Results HYD with different compatibility of Sargassum and Glycyrrhizae Radix could regulate thyroid hormone levels and inhibit
thyroid enlargement induced by PTU in some degree. Compared with the model group, the TPO mRNA expression of group 5
(0.135 : 8.32) was significantly increased, and groups 1 (14.522 © 6.24), 5, and 6 (29.040 : 4.16) could also increase the Tg mMRNA
level significantly. Conclusion HYD with different compatibility could inhibit thyroid enlargement induced by PTU in some
extent, the effects in groups 1 (14.522 © 6.24), 3 (19.363 : 0.54), and 6 (29.040 : 4.16) are the most obvious, and the mechanism
may be related to the activation of gene transcription of TPO and Tg. The groups 1 and 5 could enhance the compensatory action to
a certain degree.
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Spectronic Unicam A 7)), JitimiEG7s Voltex—
Genie2(3E[H SI A ], v 7k 250 HL(HE E Sigma
NTED, B RG RSE (36 Alpha Inn tech A7),
2 H&E

2.1 REH &

IEHL Wistar SKFL, 4455 180~200 g, 120 H,
MERER-F, BRRRALAL, HARS4 ig I U e
10 mg/kg, BER 1K, #ES: 14 d. TRE 45 R LW
TR SR IR0 AL B B4 K . 7EZ5 24 31,
N T RE R, RERG 2 d FE iS4l ig R A
I 10 mg/kg.

22 B, HEEILTEANEE

WA Sk e 25 R0, A H B/ LDsous)
ok 82.98 glkg, FEEIT) LDso ok 35.67 glkg. (HEZYy
#) 2010 AERRAE HERIGKR &) 1.5~10 g, 5
FEHK 6~150, MTsZrRaTaHE: SRy 12
LDso, KRR A 2587 FMIKPR . FeahW bk REE
AT R LS 25 1) 35800 &, iSRRI 0.54~12.49
glkg, EHEHIE 0.135~29.040 g/kg. FiHEAGE R
41 SOP Y5 e v, Wil R AL TRl 2 R 2R,
RN A T K, HHRER KKK 24
FH WA 1

R1 U(7°) TRIELERFIE5 A
Table 1 U,(7%) ratio of different dose groups

BT 419 5 PEHE 1 (gkg™) WEEE [ (kg ™)
Fokt 1 14.522 6.24
Ftt 2 9.681 12.49
ikt 3 19.363 0.54
ikt 4 4.841 2.08
fitt 5 0.135 8.32
Lt 6 29.040 4.16
ol 7 24.200 10.40

2.3 AR

W R B A o B BE AL 2 AT R . BT | FH
PEZGUL (PFARD. e H AN R EL PR V38
Wim 1~7 4, Hal 104, &4 12 K. HAfxiig
SR ig 5T AEREIK, HAKEHN ig 4
TAIN 259, 425 1 mL/100 g, 541 Tk
HEELL 2y 28 do BEARRAR IR 1k, B EHEEOK.
24 MARESLE

KIRGZiIE 1h, 10%7/K 5 &R, KR =
SNBKEAL, HErE KL 8 mL, MEME KL 6 mL,

4 °C, 3000 r/min, E5.0 15 min, BAHCEWS, 703,
~70 CUKFEIRAT, FRhAR ST bR I8 E S BKEULfS
TR BT, DR ORI PR AR, S ECA ) R
IRE TURAEE T, WASAT

2.5 IEEREM

251 IMEFEFRATI  HURAFMLT 9% T T4 TSH.
FTs. FTs. TRH. TBG. PTH k5] 7,

I AR bR o

2.5.2 RT-PCR LA I HUMR IR 20 2R HUR IR Bk 2 1
(Tg). AURBEE A APIEE (TPO) mRNA £i&  HX
HURIRZEZY, FEA R RNA R ] AT #
TE, KA G EFX I RNA 34758 & .
FEAFEATECE RNA 1 L, #Bessal Fari
WP EATEAE R RNA 05 cDNA. 4256
Y, FEEE AT, B3 pg 5 RNA FE AR,

Oligo (DT) 2 uL AN 514, fH 1 pL M-MLV 3%
BRI, RNA BEIHIF] L uL, dNTP 2 uL, 5Xi
R TRE T 4 uL, BCHIS N AARA 20 uL. PCR
SONAK Z: 10X 2P 2 ul, Taq M 0.5 uL, dntp 1
uL, TPO (Tg) k. FiF5[#% 05 uL, GAPDH
. FUE51% 0.5 uL, cDNA FEA 2.0 pL, # %
NAKZ N 20 uL. PCR FIFEIR 4. 94 C Atk 3
min, 94 'C. 30s, 53°C. 30s, 72°C. 1 min, 72 °C
WL 8 min, TPO. Tg M GAPDH L R 51¥)F
H ] B KR E WA 2,

%2 TPO. Tg % GAPDH L TiisI¥IF5l. REKER
RAGRE
Table 2 Primer sequences, segment sizes, and annealing
temperature of TPO, Tg, and GAPDH
P TR
J¥ /bp J¥ /C
TPO 1EJ7): CTCCACGGATGCACTATCAG 180 65
J[A): TTCTACCGA CGGAGGACAGA
Tg 1EI7): GTGAACGCCTCTGTGACAGA 280 62
%Jr): ACGAAACCTGAGGACCGTCT
GAPDH [FJil: TTCACCACCATGGAGAAGGC 430 62
J[i): ACTGTACGGCGGACCTCTTT

YR 5 (5°—3)

I PCR SN 5 pL HEAT B IR Rl e vk, 1F
1T 0.8%ZE I HEBERS vk, B~ RNA Ff45 5 uL,
BN 6X Lording Z2#f9 1 pL, RA1, BHHTA WAk
IONEERSINFEFLA . LA 100 bp DNA Ladder marker
YEAZ I, 80 V HLLE FHLJK 25 min. W BIO
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SERT A A E R, AR B R
A E 1 | ) i 3 v R IR K R R —
EMIEAER . HARLE R WER 3. 4.
3.2 FTERARBRAP K K BRARE BIKARZEL TPO Ty
MRNA ik B0

SEUGSE R L], Bk 1. 5 41 TPO mRNA {3
RO A W BT, BAg0HR X (P<0.05),
HABSA B A A T S, AT k2
Sy HRORIZ LA, BOLk 5 41 TPO mRNA [HKik

*3 HEBEAFREEEETHFKBMAERERRMFR Tso Tue FT FT,KERRIE (X£5)
Table 3 Effects of HYD with different compatibility of Sargassum and Glycyrrhizae Radix on levels of Ts, T,4, FT3, and FT,

in serum of goiter rats (X +s)

20 53] s 1 R NI EY Ts/(hgmL™ T,/ (ng:mL™?) FT3/ (pg-mL ) FT./ (pg-mL Y
o} 1 10 0.033+0.012 0.87+0.23 7464+ 8.63 5.69+1.15 14.84+1.28
i) 1 0.042+0.008* 1.31+0.23*  80.85+ 9.13 6.34+1.39 15.06+1.97
P24 12 0.033+0.008" 0.97+0.20 92.11+ 5.93* 6.19+1.37 18.93+0.53*
ikl 1 12 0.035+0.008 1.25+0.31*  76.44+ 8.70 7.42+1.62% 13.39+2.21%
ikt 2 11 0.03440.007" 1.56+0.06"  86.93+ 9.77 8.71+1.21"  147242.28
itk 3 12 0.03540.012 1.23+0.35*  75.71+12.91 7.134+2.11° 14.40+2.26
= 12 0.03240.005" 1.26+0.26*  68.68+ 6.89" 7.42+1.65 13.36+1.01%"
itk 5 12 0.031+0.005" 1.24+0.24*  71.21+10.63" 7.53+1.81% 12.89+1.45%
ikt 6 11 0.038+0.008 1.14+0.16"  65.34+13.58" 7.03+1.31% 13.22+0.97%
Bkl 7 9 0.034+0.009" 1.22+0.25*  69.66+ 8.15" 6.65+1.48 13.29+0.72*

SR P<0.05; SHALILLE: P<0.05, TR
#P < 0.05 vs control group; “P < 0.05 vs model group, same as below

F4 HEGRARRILSRETANFRERAEEXRMESR TSH. TRH. TBG. PTH KFERISM (X£5)
Table 4 Effects of HYD with different compatibility of Sargassum and Glycyrrhizae Radix on levels of TSH, TRH, TBG, and

PTH in serum of goiter rats (X +s)

20 51 L7/ IS TSH/(UmL™  TRH/(pgmL™)  TBG/(ng:mL?Y PTH/ (ng-mL™)
o} 1 10 4.02+0.69 17.95+0.71 10.50+1.26 71.814+13.48
i) 1 4.81+0.62* 18.52+0.89 11.72+1.33* 65.98+ 9.38
BH 24 12 4.79+0.77* 18.84+1.18* 11.31+1.53 78.32+18.68"
Fet 1 12 4.31+0.53 18.16+0.99 11.134+1.35 93.25+13.07%"
Fc k. 2 1 4.70+0.61* 18.65+1.06 11.774+1.26% 7147+ 858
ikt 3 12 5.35+0.98% 19.13+0.88* 11.58+1.20% 90.32+10.98*
Bitk 4 12 4.73+0.89" 18.49+0.86 10.64+0.85" 84.99+10.16"
Fett 5 12 4.46+0.57 18.34+0.79 11.41+1.24 80.83+10.47"
itk 6 1 5.1240.79% 18.99+0.87* 11.38+1.23 93.35+ 5.73%
fick 7 9 5.014+1.01% 18.55+1.30 11.18+0.83 101.944 7.34%
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WETE (P<0.05). FCkk 1. 5. 6 4111 Tg mRNA
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AT RS, PR EEES SRR,
BRBHPEZG4] Tg mRNA 7K B 4] A7 B a3
Gh, HRF BRI Tg mRNA IR A T B

K, UK 5. KSR L. 2. W TPOIGAPDH TU/GAPDH
4 it R 0.596+0.121 (n=7) 0.825+0.259 (n=7)
PR S R IS RS RGE, Tk LAY 0.656+0.144 (n=8) 1.06340.341 (n=8)
fy—] jj EH{H?‘{%&%AE& /\‘L%Ejzﬁzf*ﬁﬁirjiﬁﬁ [H 24 0.631+0.122 (n=8) 0.96040.393 (n=8)
. WU DTS [T 2, 5 FOR A R IR Btk 1 0.789+0.123% (n=8) 1.245+0.302* (n=8)
MRS A TR, MU A e, o2 O7STE026(nen) 1150220402 (n=7)
S HLARE 2 S ARy LG AR filt3 073740132 (n=8)  1.085+0.363 (n=8)
A@%%%%ME@%@”E%%HT S it 5 0.862+£0.229" (n=8)  1.206+0.236" (n=6)
G TSH E%ﬂﬁﬁﬂﬁiﬁ]}}im ﬂﬁZI;’S@‘;PHj WlL6  0745+0.171(n=7)  1.201+0.269" (n=6)
TEELS S TSH BT, 1 Ta KPR ST} ML 7  0.657+0.194 (n=6)  1.044+0.327 (n=6)
TPO
I 24 ALt 1 R 2
GAPDH
RCLL 3 R 4 Rl 5 Rt 6 RCEL 7

B 1 HBAKRBIKREL TPO mRNA RiLxH

*5 HESERTREEEETE A FIKRIAREXR

FRRARLELE TPO 7 Tg mRNA RiEAIEME (X £5)
Table 5 Effects of HYD with different compatibility of

Sargassum and Glycyrrhizae Radix on subtype
MRNA expression of TPO and Tg (X £5)

17-}< 2% %

Fig. 1 Electrophoresis results of TPO mRNA expression of thyroid tissue of rats in each group
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Fitt 3 Fett 4

fitt 5

Mokt 1

B

Ktk 6

B2 SHHEXRFIKREALR Tg mRNA RiZBIkER
Fig. 2 Electrophoresis results of Tg mRNA expression of thyroid tissue of rats in each group
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