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The Effects of Aconiti Radix on Thyroid Function in Hypothyroidism Rat Model Induced
by 6-propyl-2-thiouracil(PTU).

Sang-hun Lee, Byung-cheol Lee, Young-min Ahn, Ho-kyung Doo, Se-young Ahn
Dept. of Internal medicine, College of Oriental Medicine, Kyung Hee University, Seoul, Korea.

ABSTRACT

Objective : Although hypothyroidism is a common disease in the endocrinology system, it is reported that there are a lot
of difficulties in treating it effectively. Aconiti Radix traditionally has been used in treatment of coldness, fatigue, and
bradycardia. In this study, we investigated the therapeutic effects of Aconiti Radix on hypothyroidism rat model induced by

6-propyl-2-thiouracil (PTU).

Methods : Two-month-old rats were used with administration of PTU which induced hypothyroidism in the rats. After 2
weeks, Aconiti Radix and thyroxine were administered, respectively. The body weights were measured every week. After 4
weeks, the blood samples of all rats were taken from their hearts. They were analyzed biochemically and Ty (thyroid hormone)
& TSH (thyroid stimulating hormone) was measured by ELISA Kits.

Results

> In comparison with normals, controls showed hypothyroidism with significantly low Ty and high TSH the

statistics. In Aconiti Radix administration groups significantly increased T4 was observed in the statistics and its effects were
dose-dependent. There was no difference statistically in TSH of Aconiti Radix treatment groups from controls, nor were
statistical differences observed significantly in biochemical labs and weight of each group.

Conclusions : These findings suggest that Aconiti Radix protects thyroid cells and makes thyroid cells produce thyroid
hormones. It is also very safe in the view of liver, kidney function, and other metabolism. It may be a useful agent for

treating hypothyroidism.

Key words : Aconiti Radix, 6-propyl-2-thiouracil(PTU), Hypothyroidism.
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1. AAe M=

2 Aol A3 Iff [-(Aconiti Radix)E 733
g fAFAN Fdete] AT
1,000g9] Fff -5 1,500mee] SRl ¥ol X7t &
oF 7}95%3}kal 973k oS Rotary evaporator
Z Y 53 & 541%27(Model FD-1, 4
AL EL, Japan)2 AZEAIZTH

T4 AZH A 12} FEF 1g¥S 109 F

2 A7 T BT FRAA 27 ot A)

x} 7t FESAL, ol FEES dAEYE A
o] o} 14000rpmoll A 20387 4] Eelste]
LS FASAT o] Lk 274 02me] 2
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70T BAsATh 19 HE FAES 11.3%
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%55 Korea)E 7934 12/\]7}
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£ frAsHY cagedlA 1597+ AHato "*—712
ARom Holo} B AFFEA HES s
O3 3P VIS AE e AdTE Al
3 BE FEvo] PTU(water supplement(Ca#
P3755, 10g, sigma)) 400mgS HoO 40mlel] =< rat
AF 100gF 0.2mt/day¥ 453 A9 FAKske] 744
A 715A S FEAIAT
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A¥S SD male rat 774 A (Normal
group), HF(Control group), Fff T~ 500mg/kg &
o T(AB00 group), KfiF 1,000mg/kg FJ7-(A1000
group), Fff¥ 1,500mg/kg FH(A1500 group)
AU ZT 2 Z Thyroxine FH7(T4 group) &2
o] A8Ystact Fdw(Normal group)S A€
3 YA FEL PTUE F 457 AYFAL81
WA e A8 TS FEHAASY M1 FoT2 7
9FAL A 27 SHE HE Addgd 8
g5l 500mg/kg(AS00 group), 1,000mg/ke(A1000

Table 1. Structure of the Experiment®

O[&8 - O/HH - oY Bl - F5Z - oMY

group), 1500mg/kg(A1500 group)d SHoF
ZondeE ©]&3t] 11 1l 257+ A2 F4519
o} thZFH(Control group)& PTU ZA3FAF 7)A]
27 $HH AA7Y EFY AYHEFE BTFE
Fostdnh. A diZ2H(T4 group)> PTU 73]
FAF A 2FFHE  levothyroxine(CA#  T2376,
1g, sigma)S 05N NaOH isotonic saline®l 250mg
/500mee] =22 3Aste] rat AF 100e% 0.1ml
/day®] &#OZ 277t B FARIATHTable
1, Fig. 1).

Group No. of Rat PTU Levothyroxine Treatment
Normal 7 none none No-treatment
Control 7 2mg/100g(s.c.) none Saline(p.o.)
A500 7 2mg/100g(s.c.) none Aconiti Radix 500mg/kg(p.o.)
A1000 7 2mg/100g(s.c.) none Aconiti Radix1000mg/kg(p.o.)
A1500 7 2mg/100g(s.c.) none Aconiti Radix1500mg/kg(p.o.)
T4 7 2mg/100g(s.c.) 0.05mg/100g(.p.) Saline(p.o.)

“Each parenthesis represents the route of administration. s.c.,subcutaneous injection; i.p.intraperitoneal; p.o.oral
administration; A500, Aconiti Radix 500mg/kg; A1000, Aconiti Radix 1000mg/kg; A1500, Aconiti Radix

1500mg/kg; T4, Thyroxine.

Start 1Week 2Week

3Week 4Week

6-propyl-2-thiouracil(PTU) (s.c.)

Fig. 1. The Experimental Schedule for This Study

Aconiti Radix(p.o.) |

Levothyroxine(i.p.) |

dh

Sampling

Ao daAoz HAAAE(CAS 25D, Korea)s
o]-gatd AlFston, A ratd] && Yl o
2 AF 232 Hasksly) 93] Zek2g howll
rate SHFL, rat7h FF AEel o2 Yehd
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AF vhAR d rate] 4g9A 10ccd HE
Algsted 3,000rpmell A 2033t AAE2 g ‘:P“
s 9ol -40Cel RAZ ¥ aspartate
transaminase(AST), alanine transaminase(ALT),
v-glutamy! transferase(v-GTP), lactate dehydrogenase
(LDH), creatine phosphokinase (CPK), blood
urea nitrogen(BUN), creatinine, glucose, total
cholesterol, triglyceride 5] A3}3} £4-8 233}
Atk

6. &3 = T4} TSH &%
g4 & Ty} TSH &42 244 Rodent Ty
ELISA(Enzyme-Linked Immunosorbent Assay)

test kit(Endocrine technologies Inc., USA)<};
Rodent TSH ELISA  test kit(Endocn'ne
technologies Inc.)& AHE-3SFATE A3 v &

%Hﬁo}oq 3,000rpmel| Al 2087 A4 TR & Liif

S doj -40TCo HAsT

T49] 248 Tyantibody®2 ZEE microtiter

wellsel] 019 AME 50027} standard Ty solution
S EF3 o2 100ut Ty HRP-conjugate, 10014
TBM color solution 50u 2N HCI stop solution=
77y B33 % ELISA readerS AR5t 450nm
oA Ztzte] %‘(}E—g— SAstd Tug A A
TSH AA] frakgk WH .2 TSH-antibody =

Ay
Y
>

Table 2. Body Weight of Each Experimental Group®

89 microtiter wellsol] Z81E AMZ 100 A}
standard TSH solutiong #F3+ o3 1004 TSH
enzyme conjugate, 100x¢ TBM color solutlon 5040

2N HCl stop solutions 247 ¥ % ELISA
readerS AHE-8F] 450nmol A 7zt —} 9] —g%u‘% =3
Aste] TSHE =489
7. E7| 2

EA2A HuEAS Graphpad PRISM

statistical package(ver 4.03, Graphpad software
inc, San Diego, USA)E o] &3l =], 72+ o 7t
H| 2= Mann-Whitney U testE AF&-ste] 71535}
Aok A7 FAe Fi+EFHAHmeantS.D)IE
FA o o A4 Fo=(two-tailed p value)
T pito] <006 FFY WE 7IFoE S3ih

1. MEFof 28t HFSel Hs}

4578 PTUY A3 FAY 23309 M1 B+%
o & thyroxine 57 W FAE Aol vlA=
s BT AT TE F AT AT
2o Me SASE fojido] TEEHA Bk
277 7t ff 7 Fod el T FolatellA
AFZ717F AQAE, FATH Fo4L HEHA
%otth 3 thyroxine oY AFWHzle=
136.0+1258g 0.2 thZ&* 80.6:43.56g¢] HI3| SA st
Ao foA A Z7FFATHp<0.01)(Table 2).

1 g

Start(g) 1 Week(g) 2 Week(g) 3 Week(g) 4 Week(g)

Normal 2265+6.14 238.3£12.82 248.0+13.59 294.8+15.20 321.3£21.67
Control 249.4+19.37 292.6x26.76 321.8+18.35 327.8+24.99 330.0£32.33
A500 234.316.03 204.3+8.14 302.3+5.13 289.0£15.52 270.7+42.44
A1000 205.9£7.63 287.9+24.08 307.6x12.19 302.6+17.40 290.3+33.33
A1500 2475047 298.8+19.64 309.0£21.26 302.5+22.16 284.8+11.95
T4 2406+11.65 300.9+16.64 318.3+10.77 337.1+14.25 376.6x17.77

*AS00, Aconiti Radix 500mg/kg; A1000, Aconiti Radix 1000mg/kg; A1500, Aconiti Radix 1500mg/kg; T4, Thyroxine.
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0148 - O/ E - olgiel - F5H - kY

2. MOl Qs M 9 7|59 s} Wz 7 97 F ALTEEAM 1

45:749] PTU A3|FAL 23] I A5 500mg FoI7S 1000£10227IU/Le.2 iz
2 thyroxine 7 W FAF A% 2 717)%d 1) 31.6+451TU/L s A o4 JA =%
AE G Yol 7] s A Ao Aglet THp<0.05) (Table 3, Fig. 4). ©]9]¢ CPK, LDH,
A Ed ﬂﬂr AT FTE AAANA BT gz AST, v-GTP= EE T4 SAH ot A
FEo A BAISH R oA e zbe] o7} #AH A FUTHTable 3).

s g
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Table 3. Biochemical Analysis of Creatine Phosphokinase(CPK), Lactate Dehydrogenase(LDH), Aspartate
Transaminase(AST), Alanine Transaminase(ALT), and %-Glutamyl Transferase(¥-GTP) in Each
Experimental Group®

CPK(U/ 2) LDH(U/ 2) AST(U/ #) ALT(U/2) v-GTP(U/¢)
Normal 1280.0+544.41 27192.5¢478.77 226.0£110.25 30.3+3.30 2.3+0.50
Control 937.8+545.09 2252.0£1449.13 147.2+57.03 31.6+4.51 1.6+0.55
A500 397.7+175.82 731.3+475.41 137.0+57.86 100.0£102.27 2.0£1.00
A1000 446.6+368.52 944.0+881.13 111.7+55.30 46.4+26.35 1.7+0.76
A1500 720.3£329.90 1661.8+460.59 155.83+82.04 39.0£20.77 304141
T4 S41.1+324.77 1566.1+669.61 127.7+19.34 309261 1.7£0.49

*AB00, Aconiti Radix 500mg/kg; A1000, Aconiti Radix 1000mg/kg; A1500, Aconiti Radix 1500mg/kg; T4, Thyroxine.
“Significantly different from the control group at p<0.05

3. HFO ot A7|so| Hat
473k8] PTU B3)3AL 2724) Wi T 375
% Thyroxine 3% W) AP} 27159 vl 9

Table 5. Biochemical Analysis of Blood Urea
Nitrogen(BUN) and  Creatinine(Cr) in
Each Experimental Group®

g obuy] gla) AYF Folo) AgeH 14 BUN(me/df) Crlug/df)

A7}, AFEE ANAHAA AT gz v Normal 183517 0.6+0.07

Az EAstHog G4 Q& zo)rt BEHR Control 18.8+1.00 0.610.07

okolt} AS00 22.3+1.00° 0.7+0.07
Nz T EodF 7F vindy BUN 3= A1000 2154505 0.7+0.09

ol A [ff 1 500mg Fod TS 22.3+1.00mg/d0E hET AI00 224£5.32 0.7+0.07

o] 188+1.00ng/dee] HIE| EAEH Fe4 A T4 19.3+2.73 05+0.05°

A3+ ATHP<0.05). creatinine AR=RE PERSE *A500, Aconiti Radix 500mg/kg; A1000, Aconiti Radix

thyroxine T  05£0.00mg/dUE  hZT9
0.6+0.07mg/deoll Blsh EAEH A4 e g4
2 B YtHp<0.05)(Table 4).

1000mg/kg; A1500, Aconiti Radix 1500mg/kg; T4,
Thyroxine.

“Significantly different from the control group at
p<0.05

4. BEFoll st dEfnt XIZTHALS| Bzt
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K+ 71 6-propyl-2-thiouracil(PTU) 2 etel rate| ZtAb

477 PTU A9 FAL 25349 W1 A5
9 thyroxine 574 W FAF 833 Aol
Xe ks gotry] A Y] Ay £
A A, AF FTE AN BT dx2Te
HnAn A FEN FATHOE {FoA Ue
ztol 7} #aE A kgt

S50 ozl ¥

Wz i 7 T 2ol A FEM B4
gHA frojAo] fisloy djxw ¥ thyroxine F
T ol = triglyceride®-=-ol A thyroxine F&-0]
123.7+15.20mg/ 02 thZ7-9] 45.0+20.16mg/deoll ©
d BATE o4 A AsHFATHP<0.0D)
(Table 5).

Table 5. Biochemical Analysis of Glucose, Total Cholesterol(T-Chol), and Triglyceride(Tg) in Each

Experimental Group®

Glucose(mg/d0) T-Chol(mg/d¢) Tg(mg/dl)
Normal 138.3+18.61 75.8+6.18 1255451.16
Control 140.4+29.58 90.6x12.44 45.0+20.16"
A500 168.3+20.53 84.7+32.01 40.7£17,01
A1000 163.3+32.22 100.3£22.74 40.6£19.26
A1500 112.0£32.71 78.8+18.64 40.3+29.23
T4 173.9+32.44 83.0£6.68 123.7+15.20”

“A500, Aconiti Radix 500mg/kg; A1000, Aconiti Radix 1000mg/kg; A1500, Aconiti Radix 1500mg/kg; T4, Thyroxine.
*Significantly different from the normal group at p<0.05 “Significantly different from the control group at p<0.01

5. MfFOfl osh ZHAM 7|52] Hig}

A gz waeA gz Tae
2.69:0%ng/m .2 ATl 97.91411.25ng/mlol
v EASH foA AA FHp<0.06). HE
79  TSHE 5351+836ng/miolx  BAHEY
0.990.32ng/meoll vls] FATH F94 A =%
H(p<0.05).

Ts8 A4 7} [+ 500mg T 92.80+13.28ng/
mé (p<0.05), B 1,000mg T4 128.76+33.85ng/ml
(p<0.01), MT 1500mg Foi* 143.79+45.31ng/ml
(p<0.00)2.2 tzgol] HlsiM EF A stz
frold Al F7keknh thyroxine FofwolAE
T,7} 594.26+242.06ng/mlE 2o Hls) EA8}
Ho7 GolA e =712 HYTHp<0.0l).

TSH 2423} [ff 7 500mg FoI 56.52+38.27ng/
o, BT 1,000mg Folit 69.83+21.25ng/ml, BT
1,500mg T 6541415 74ng/mZ )2 ]3]
SAE  frodgel  #EHA w9dth ot
thyroxine F&ol| A2k 3.85+2.19ng/m Z T 29|
H3 BASHE 494 e 7FAE BYTHp<0.01)
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(Fig. 2).

700
600
500
400
300
200

§
\
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0
NormalControl A500 A1000 A1500

-
a

NormalControl A500

Fig. 2. The Results of T4 and TSH in Each
Experimental Group.

Each column represents the mean+S.D.

#Significantly different from the normal group at p<0.05
*Significantly different from the control group at p<0.05
wxSignificantly different from the control group at p<0.01



W T-(Aconiti Radix Lateralis Preparata)s Bt}
glopAl B ZH(Ranunculaceae)dl] &3¢ thdA zE
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2 Wglsln, AE&Ho g 7R aconine©)
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2 3FAA 457 AHEA
A st A7l AS S FEATE “o“?iﬁr
A9xoZ Y 2ml saline solutiond] 30mg/ke
PTUE A7 Fofste W 5ol AUrk o9 mjd
2ng/100g PTUE 7 FAkshe el ged”,

O[&8 - O/HH - oY Bl - F5Z - oMY

1.4

o
i
ox N rlr [o

o] &L ratolAl =g S-S FEATNA &
! %

2k
A w0 A T A
.E-:.

2 g

¢}
4 T=
Fe] s /\}9“0} At EE?} A 09]2——‘}‘3“*1 iy
A 715 A3 A5l AHE-H £ levothyroxine?] &
o} o] AHE vlas) Bt 34 715 A
steS FEAIR 3 ol 237F levothyroxine 0.05
mg/100g/day& 74 U —zr’\}f?}cﬂ‘:}w 0194- 2ol
PTUZR 7/ 71sAseS s “’té <

Febel i 7l 494 1 xao1~

>~

FUT. it FALL 2Tl He) A7t
HAPA, SAGHA FoAde AR Bk

ﬁ]aLx%oi %gp\g A ] ]%_ ]
T W T AskElA gerE o Al&o] 7t
AHEHE Eetal 2 deo] 3 s
AFol Z7betA "tk AR ahe wi Ailol
o AFF7r olfre YRFHL ERcRl
thyroxineell 934 tAte] o]gah8-S £XIgt &
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o gAY 7 o Hoh AA K
=S HENEY, BB 1o
v|Z9] aconitine®] FFAT WEFEY F
aconitine®] &% A %I, oﬁ"]ﬁ‘)ﬂ/ﬂ—-—
Rl AT o okEFoet BHEd
, AsHA HAL A A S 548 Ho
%%‘:}E iR o=
£ A4y A4 A4 38 g REelA A
HoZ oA v Aol7b JEEHA Fport
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AdH oz 494 YA 7AEAA, thyroxine F
o2 gzl Hg| FAHCRE fo4 A

N oﬁ o r[r o Ho
434, > rlr

|

33 }9313} ol W7l As AN A3
9 ol BEHE A witEe Aot o
d Ade AN 9de e F Sled

%A AF3 = thyroxine Fo7¢] AHFo] tiz=
ool Hlgl FATHCR FoA A SIFekA,
olgjgh A %%7}7} é% triglyceride 59 $71=

© tEo] Al v sASHCE Fo4
JE TAE HYI, TSHe dzxwo] A )
al AR frod e S7HE Hain et
A2 A BN 7S Aseel A
HOR olFofles & & At

b ¥ FoAaolA 4 TuS) 725 K 500me/ke

Fo7E 92.80+13.28ng/ml(p<0.05), K- 1,000mg/

kg FoJie 128.76+33.85ng/ml(p<0.01), F+ 1,500
ng/kg TS 143.79+45.31ng/ml(p<0.05) 2 %
o vl BF EASHOZ 494 Y= =7}

2R w2 K7k PTUS) 9J8) oA 2t
28 4e FsEd KT T} 9

t Aoz Ardd 11 549 T &au

T Atk FHtel| i EZ%O] Y3 AR
HAE A7VE AW AT TR gl
500mg/kge] 7-5-ole Ty *@’Hoﬂ HOE 398 7
21A] F8kal 1000mg/kgeldollA EE Rl o
g B Aol w1 7% 500mg/ke
FH TN SASHZ foJg avE Ko
o= i wal M1rh e §FeE s
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% TSH 329 [l 1 Fo7 BFoA =
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7 2B, whebd] B Agxe] FEE
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