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The Effects of Cuscuta Semen on a Hypothyroidism Rat Model induced by
Propylthiouracil(PTU)

Ji-suck Kang. Sung-hwan Park, Su-ryun Han. Young-min Ahn, Se-young Ahn, Byung-cheol Lee
Dept. of Internal medicine, College of Oriental Medicine, Kyung-Hee University

ABSTRACT
Objectives

I Hypothyroidism is a relatively common endocrinologic disease, especially among older women. Western

medical doctors treat hypothyroidism with levothyroxine, however there are several side effects, including thyrotoxicosis, atrial
fibrillation, osteoporosis, etc. Therefore, traditional Korean medicine(TKM) offers an appealing alternative therapy for hypothyroidism.
In this study, Cuscuta Semen was used to analyze its possible effect on a hypothyroidism rat model induced by propylthiouracil(PTU).

Methods

I 24 two-month-old Sprague-Dawley(SD) rats were divided into 4 groups: normal (n=6), PTU-induced

hypothyroidism control(n=6), hypothyroidism rat treated with Cuscuta Semen (n=6), and hypothyroidism rat treated with
levothyroxine(n=6). PTU was administered for 4 weeks, Cuscuta Semen and levothyroxine was administered 2 weeks after
PTU was initiated for a total duration of 2 weeks. Blood samples from all the rats were taken from their hearts and analyzed.

Results : When compared to the normal group. the PTU-induced control group showed significantly lower Ty Ts levels
and significantly higher TSH level, which is indicative of hypothyroidism. The Cuscuta Semen group had significantly higher Ty
and significantly lower TSH than the control group(p<0.05). There was no significant difference in biochemical labs and weight

between the Cuscuta Semen and control groups.

Conclusions : These results suggest that Cuscuta Semen could be effective in increasing thyroid hormone production, and
be powerful enough to affect the hypothalamus-pituitary-thyroid axis. Also, no adverse effects related with Cuscuta Semen
were found, suggesting that it is relatively safe to administer. In conclusion, it seems that Cuscuta Semen is a safe alternative

medicine for hypothyroidism.
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22k 1,000g9] “kh+(Semen of Cuscuta chinensis
LAMO)E 1500me 80% ellek2o] ¥ heating
mantles o3t 247t F<F 71 FE3ka o3
g oJHE 500m SeAFe| applicatorS o] &3}
ge F filter2 Aejith. A2zl o3& Rotary
evaporator(Model NE-1, HUr¥ & pk &iit, Japan)
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2-thiouracil(water supplement(Ca# P3755, 10g, A7V s A SRR Ak TS
sigma)) 400mge =574 40mlel] =of rat A= 100g PTU 7AZ|FAF MA] 25 FHE Gk 1E A=A
T 0.2nl/day® 457 A3 FARI A7) 5 A Aol HErste] 500mg/ke] £ S 2 ZondeE ©]
5 LA S3ted 10 1] 257 AFE Fo3oh dx2+
(Control group)& PTU A3 FA} 7| A] 25 33LE
3. MET Y ¥ A7 AAZE(Table 1, Fig. 1) A T3 AYAHEsE ATE Foslid
SD male rat 6v}2]% A A2 (Normal group), b dx2Z(LTy Fo3)E PTU A3 FAF A A 2
Z7(Control group), ##%+f FoI<-(Cuscuta group) F3RE Levothyroxine(CA# T2376, lg, sigma)&
1 okA Y| 2 F(Levothyroxine(LTy) &) 2 0.5N NaOH isotonic saline] 250mg/500m 2] *
ol R8st AA(Normal group)= A 9] 3t 2 A3t rat AF 100g% 0.1ml/dayd] o
ym 2 52 PTUE F 4577 A9 FAkste 3} 22577 57 FAbskel

Table 1. Structure of Experiment®

No. of animal PTU Levothyroxine Treatment
Normal 6 none none No treatment
Control 6 2mg/100g (s.c.) none Saline (p.o.)
Cuscuta” 6 2mg/100g (s.c.) none Cuscuta semen 500mg/ke (p.o.)
LT 6 2mg/100g (s.c.) 0.1ml/100g (i.p) Saline (p.o.)

*Kach parenthesis represents the route of administration. s.c., subcutaneous injection: i.p.. intraperitoneal injection: p.o.,
oral administration. *Cuscuta, Cuscuta semen 500me/ke treatment group. ‘LTy, Levothyroxine 0.1ml/100g treatment group.

0 week 2 week 4 week

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

’ Cuscuta Semen (p.0) |

’ Levothyroxine (i.p.) |

T

Fig. 1. The experiment schedule for this study

4 HE &Y Z22E bowlel rate &%, rat7h oMy A
AF 2R AF NAYRE AP 229717 of o]23& o Yelte AFS 7153

Wi 1319 457k AR F 53] Al AF

AL ol AR FF Aol dTHo=z z%x}xﬂ—% b. M3late HHAAL
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HiS do] -40TCe] X3 F AST(Aspartate
Transaminase), ALT(Alanine Transaminase), ALP
(Alkaline Phosphatase), BUN(Blood Urea Nitrogen),
Creatinine, Glucose, Albumin, Protein, Total Cholesterol,
HDL-cholesterol, LDL-cholesterol, Triglyceride &
o] Astst EA S Al

6. €8 = T3, 42 TSH &8

g4 2 Ts Ty®} TSH 342 747 Rodent T,
Ty, TSH ELISA(Enzyme-Linked Immunosorbent
Assay) test kit(®F Endocrine technologies Inc.,
USA) & AHE-3ldeh Ad “P‘]"L F Adste] 3,000
pmell A 2087 AAEEE & BEES o] 4
0Cel ®3Aslsic)

T39] &AL Tyantibody® FE = microtiter
wellsell F¥1€ A& 50ul A3} standard Ts solution
< EFg o2 100ul T3 HRP-conjugate, 100ul
TBM color solution, 50ul 2N HCI stop solutions
77 B33 3 FLISA readerS AHE-ske] 450nm
oA Zzte| FR=E At TuE A
Tyo} TSH 34 94 FAHE W22 Ty-antibody
¢} TSH-antibody® FE X microtiter wellsell &

]5‘ AMZ 1004182} standard Ty @ TSH solution

B33 o2 100wl Ty @ TSH enzyme conjugate,
100t TBM color solution, 50ul 2N HCIl stop
solutions Zt7t #F38 5 ELISA readers AH&-3}
o] 450nmell M A28 F4=F S48t Tyel TSH
£ A

Z Ratoll o|x|=

1. 84 24

EA A v w82 GraphPad PRISM statistical
package(ver 4.03, Graphpad software inc., San
Diego, USA)E o]&3led Zr7+e] ¥l A+= one-way
analysis of variance(ANOVA)ell o]e] Tuckey's
post-hoc testZ AFE ZAZFsgdh 47 A=
A + EFAAHmean + SD)E FAF o, ot
A 9 =(Two-tailed p value)= pkel <0.05
FFY WE 7|FELE S

m, 4 =

—_

"]""JJr ﬂiév of A% [T Ael7}
Adeh Toie AATZNA 4.30+0.93ue/ 1, fﬂ B
A 0.9640.09ue/m 2 VEREI(p<0.001), T AA
2ol A 0.83£0.12ng/ml, o) oA 0.50r0.05ng/m1
2 yepded (p<0.001), TSHE AAZA 171
+ulU/ml, 2l A 5.10+1.03uIU/ nl (p<0.001) 2
etk (Table 2). ol Ty - Ty 4, TSH A<
olgles A7 A S AEA QA A o
ok wEbA £ Ade AHEE FE E2elx PTU
2 A7 At Eel e er FEHASE
gald 4 glgde

Table 2. Biochemical Analysis of Ts, T4 and TSH in Each Experimental Group

Group 'T‘g(ng/ ml) 'T‘4( ug/ ml) 'T‘SH(,UI-U/ ml)
Normal 0.83+0.12 4.30+0.93 1.71£0.57
Control 0.50£0.05%% 0.9620.09%%# 5.10£1.03%%#
Cuscuta 0.53+0.10 1.41+0.36* 4.06+0.39*

LT, 0.52+0.03 6.12+1.53*** 1.42+0.35**

#*##Gignificantly different from normal group at P<0.001
***Significantly different from control group at P<0.001
*Significantly different from control group at P<0.05
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3. #HkFOl oSt 2|5 Hsl

kA7 A7 A S rate] 2]l T
A o3kE dolry] 918 &5 AST, ALT, ALP
5 A3

o] o]
VA A

AST #2ol4] 323 B2 Aelo] EAE
HOoE §9% Aol gloieh LTy FoI & 6916
+12.20U/Lo 2 A 279 117.50+42.43U/Lell w3}
ASTZE A2t AgHS slot BARges

mean=S.D.
0 0]35 Z AT les}
##Gjgnificantly different from normal group at el Z_}o] = 94 .
P<0.001 ALP 35N AL, H2E, &bk T+
***Significantly different from control group at LT, BoJF Alole] EA Aoz &3 3fo|=
P<0.001 o
*Significantly different from control group at AU Table 4).
P<0.05
Table 3. Body Weight of Each Experimental Group
0 Week(g) 1 Week(g) 2 Week(g) 3 Week(g) 4 Week(g)
Normal 238.3£3.98 252.8+8.13 306.0£10.88 339.0+26.41 347.5+41.05
Control 240.3+6.34 280.5+5.39 295.1£2.13 262.1+11.26 291.8+37.03
Cuscuta 240.1+4.40 281.6+9.64 291.8+18.80 299.8+35.32 295.0£44.60
LTy 241.3+4.54 277.1+3.97 301.5+6.37 266.59.00 303.5+9.33
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Table 4. Biochemical Analyses of Aspartate Transaminase(AST), Alanine Transaminase(ALT), Alkaline
Phosphatase(ALP), Total Protein, Albumin in Each Experimental Group

Group AST(U/L) ALT(U/L) ALP(U/L) Total Protein(g/dL)  Albumin(g/dL)
Normal 123.33+31.67 52.50+11.39 161.66+32.67 5.00£1.15 1.91£0.28
Control 117.50+42.43 46.0£3.68 128.16+26.86 5.16£0.95 1.76£0.19
Cuscuta  125.66£26.36 40.16+10.45 111.0£19.28 6.05+0.38 2.03£0.16

LT, 69.16+12.25 36.16£10.68 120.0£29.86 3.930.57 1.44£0.29
4, Z8450| Qs THH CHAF B35 (Table 4).

W7 A7 5 A S rate] o Tﬂf‘}‘ﬂl

n 2= kS ol ] $l3 dF A} o 5. &f#kFo Qs AV|sa e H3}
uE A5 AN SRS 55 2o T3t 417}

g A g 2t A3} ALY H2L 3 Al7]5ol u]AE od3kE dolR 7] s BUNH
o EAFH R F23 o= gl LTy Fo Creatinines A3}t BAMseh. AL, A2
T2 393+0.57g/dloE H2Fe] 5.16+0.95g/ dlell Wbk Fod, LTy Fo+ 7+ BUN# Creatinine
vls] o] 7tAsE AL slov 5AE < EAgARE §o3t Aol U TH Table 5).
Aoz §og Aol §IAeh diktf FALI A k7 A7 AR S T E EEY g
Z7E A gEoA EAgHoz {3 A e ks dolmotth tRFAE 103.0+
o] & stk 32.75mg/dl, A= 122.1413.37mg/dl 0.2 ]

g3 dBnlg A A3 ALY HE2L 3 Zo] AAE ulE] difo] 7hAdl= AL
of EAgACR fo3 zbe|= 9k LTy Fo Aot EAgH oz fodt ol ATk kK
T kT FALE AR vags o &f T FoA7 LTy L= H2L3 vzds o
ql gEoM EATgHoT §odt Aol s EAGAH o2 o3 zbel= $1H(Table 5).

Table 5. Biochemical Analyses of Blood Urea Nitrogen, Creatinine and Glucose in Each Experimental Group

Group Blood Urea Nitrogen (mg/dl) Creatinine (ue/g) Glucose(mg/dl)
Normal 17.18£1.76 0.466+0.081 122.1£13.37
Control 17.4542.37 0.516%0.040 103.0£32.75
Cuscuta 19.45£1.63 0.566+0.051 117.8+16.70
LT, 17.03£2.88 0.366=0.081 125.3£30.11

6. &hFOol 2|8t X[ZCHAF Hs}

T PP EARNE S 299 A4 o
Alel] m]2]= o3-S otol 7] €18 Total cholesterol,
HDL-cholesterol, LDL-cholesterol, Triglyceride
A3kt B A

75 AEEe] sl ol M9 Triglyceride
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= 43.33+12.65mg/d1Z A 85.50+35.20mg/ dI
of vla] BAEAH oz oA A A p<0.05).
Gkt TS LTy F94S d2Ld vads
o) Triglyceride &M FATH 2 {23t
o]+ itk

Total cholesterol 5ol o ZZ3} HAE 7t
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o] EAFA O 208 2] glglch whd Yz
3 LTy T 749 Total cholesterol> Z7]
76.83113.70mg/d1 &} 53.5049.64mg/dl 0.2 EA EH
o2 Fo3 zhol7k AN (p0.05). HHkTf Fod
2 )zl H)3] Total cholesterol Eo)A &
74]‘#1—123 o8 Aol
LDL-cholesterol &M= Hzd3 AT
Ztell BAAH o2 Fogt zbol+ ek LTy &
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o379 LDL-cholesterol< 9.66+2.16mg/dl o2 ©jz
9 15.00+3.84mg/diol] w]&] FHAs= AAE
Ao BAA R Rt zfel= ek itk
+ Fo]F& djzFol vla] LDL-cholesterol 3=
oA BATHE fo5t Atol& Ul
HDL-cholesterol A/ HE2F, &kt Fo
=, LTy ol 7ol 257 FAFH 2 23 2

1= Sk (Table 6).

[ed

Table 6. Biochemical Analyses of Total Cholesterol, LDL-cholesterol, HDL-cholesterol, Triglyceride in Each

Experimental Group

Group Total cholesterol(mg/dl) LD L-cholesterol(mg/dl) HD L-cholesterol(mg/dl) Triglyceride (mg/dl)

Normal 66.83£17.93 14.50+6.83
Control 76.83£13.70 15.00+3.84
Cuscuta 74.00£8.80 18.66+8.80

LT, 53.50£9.64* 9.66£2.16

28.81£5.49 85.50£35.20
46.00£3.63 43.33+12.65%
27.08+5.94 36.83£10.41
26.41+3.97 53.16£15.68

*Significantly different from control group at P<0.05
*Significantly different from normal group at P<0.05

1. &#F0ll oot oM 7| Hst

b o B e i P B e e A R e s i B
of wA& kg dotrs] 93 Ty, Ty TSHE
S48k

Table 20|l viepd wiel Zo] Ty T, TSH
2E RN AATH dx2e bl SATHe
2 {3 z2po|7t FEE I (p<0.001) ¥ FE A
Ut‘“o] 731Q041;]_

g% TSHE AT 23 LTy FoAI 142+
0.35uIU/m 2 N2 510103410/ m B} EA
st oz FostA AsATH(p0.001). kT
Fod 79 TSHE 4.060.39uIU/ml 2 o) 2ol H]3]
EAgH o7 FoatA Fastaoh(p0.05).

q4F Tv8 SAT 23 LTy T2 6124153
wg/ml, A Z27E 0.96+0.09u/m 2 LTy Fof-o] o
Zol vls SAgHCR {FosA ks
(p€0.001). #Hht FATE 1.4140.36ue/m 2 3
Hof 2ol vls] SAFHoE {Fo3A 7t

3 o (p<0.05).
4% T& 24T A LT, 523 4l %
Fo BE dxzs aade 9 EAN

2l a 2ol 9gieH(Table 2).
N, T F#

B odTel A" ERRE R
Convolvulaceae)oll 43t 134 7] 25l AAA
AH( Cuscuta chinensis LAM.) S A8 212 A
Z3 Aolvh. dkkTE thel HEHSIT, ke ¥
Habd #TE, SAa8E WH, L8] %Ees 714
IR, CER (BB, RARRIE S, B
¢ Az, EHTE B2 2R F Hagd
el shesle)’ A7) sA 2] F1 W
ol HfYKE B gdHoz £439 4 9
o SAlol EEAES] %S TR EE gl [
ez fmm=A gowAs KF 5 3347
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o2 kA A3 (positive nitrogen balance) & %
o sAa 2 Aol AL gz 7
of A} ohiw] Aol AR gkt LTy
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