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Effects of Cistanche Deserticola on Thyroid Function
in Hypothyroidism Rat Model Induced by PTU(6-Propyl, 2-thiouracil)

Seung Jin Lee, Sun Ho Paik, Se Young Ahn+, Byung Choel Lee, Young Min Ahn

Department of Internal Medicine, College of Oriental Medicine, Kyung Hee University

Hypothyroidism is the most common disease in the endocrine system. Cistanche Deserticola has been used
traditionally in the treatment of kidney deficiency and Yang deficiency syndrome. In this study, we investigated the
therapeutic effects of Cistanche Deserticola on Hypothyroidism rat model induced by PTU. 24 Two-month-old
Sprague-Dawley male rats were divided into 4 groups : 1) normal(n=6), 2) PTU-induced hypothyroidism control(n=6),
3) hypothyroidism rat treated with Cistanche Deserticola(n=6), 4) hypothyroidism rat treated with levothyroxine(n=6).
PTU was administered for 4 weeks. Cistanche Deserticola and levothyroxine was administered 2 weeks after PTU was
initiated for a total duration of 2 week. Body weights were checked every week and after 4 weeks, biochemical
analysis was performed and T3, T4 and TSH were measured by ELISA kits. In comparison with the normal group, the
control group showed hypothyroidism with lower T3, T4 level and higher TSH level. In the Cistanche group the level
of T4 was significantly increased and TSH level was significantly decreased. There was no significant difference in
biochemical labs and weight between the Cistanche group and the control group. These findings suggest that
Cistanche Deserticola could help the production of thyroid hormones under PTU suppression. And there is no harmful
effect on liver and kidney function, and other metabolism. According to these results Cistanche Deserticola could be

an useful agent for treating hypothyroidism.
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1. AAY A=

% 1,000 g9 WH% (Cistanche Deserticola) e 1,500 mi<]
80% oEr&o] Wol heating mantleZ 2A17F F3 71E FF
% gt AAE applicators ©]-§3+ 500 m Eef22T e
I filterE ZAYYUth ZYZ Y-S Rotary evaporator(Model:
NE-1, HOrELERA Eit, Japan)Z AFEAI7]3, &2 1x9
A 13 FEE 1 g¥S 10 MY FHFFE 342 F 95T &
Zo A 2/ Tt AR 7 FEE AT ©lE
& AP do] Fof 14,000rpmol A 2087+
e A o LS 274 02 me
3 dastdon, AHES w7 70T BAstATh MRS
HZF FAEL 315%90

L

15
o

o9 - 9w
2. PTU % A7 IsAsts = 2l A%

A% 2784 ¥ 200£20 g9 Sprague-Dawley-% male rat(% %
AYFE, Korea)E 745t} 124104 w3t o] wdjs= 374
OS2 40~70%9 §EF FA 8 cageol M 153t AF8to] 2
718 ARLeH, ol E& AFFA HES St 2 F 4
Aas A EE FETO] 6-Propyl, 2-thiouracil(water
supplement(Ca# P3755, 10g, sigma), ©]3} PTU) 400 mgs H,O

40 mloll o] rat A% 100 g2 0.2 m/day¥ 457+ 23

o AT EANEL KL

FAbat

3. AT Wi 9 d7dA

SD male rat 67} 4 S
group), W= (Control group), 23 *1 P #E%% 500 mg/ kg
F o7 (Cistanche group) ¥ ¥4 EH 2 4] levothyroxine ¥
o (LT4 group) & 70 3}9}‘:]‘. AATs AL yH
A FEL PTUE ¥ 4577 AIFAetq d71sAs S-S
WA AT WEE FATL BIFAL RA 27 SRE WHRE
AL A dol st 500 mg/ke®] &FOE Zonde
olgatel 1H 1M 257 AF2 Fosgth tjx+& PTU
IFAL WA 257 FHE AFLH TFY AAAFE BT
F 3ttt Levothyroxine ¥ &7 PTU A3 FAF 7HA] 25
S HE levothyroxine(CA# T2376, 1g, sigma)S 05N NaOH
isotonic salinedl|] 250 mg/500 m 9] F=Z 3|43} 0.1 m¢/100 g
o §Fo= 10 1 253 B FAMeE i th(Table 1, Fig. 1).

g #o=2 ste] AT (Normal

2

T

o2

start Tweek 2week 3week 4week

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

| Cistanche Deserticola (p.o) |

I Levothyroxine (ip.) |

[ sampiing |

Fig. 1. The experimental schedule for this study.

Table 1. Structure of the experiment

Group  No. of rat PTU Levothyroxine Treatment
Normal 6 none none No-treatment
Control 6 0.2 m/100 g(s.c.) none Saline(p.o.)
LT4 6 0.2 m/100 g(s.c) 0.1 m¢/100 gli.p.) Saline(p.o.)
Cistanche
Cistanche 6 0.2 m¢/100 gls.c. none Deserticola 500
mg/kg(p.0.)

% Each parenthesis represents the route of administration. (s.c.: subcutaneous injection,
i.p.: intraperitoneal injection, p.o.: per os(oral administration))
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8§58 PTUZ 28 444 715455 SER0 vAE 93
Korea)& ©]&3t] Aldstgon, FAHA] ratd] 3 wWE package(ver 4.03, Graphpad software inc., San Diego, USA)&
AF 225 H43 s A8 St bowldl rats: S&F 1, o]-&3l M & one-way analysis of variance(ANOVA)e| ©]
rat7} ¢tA Aol ol2 8 UEhgE AFS 7289k o] tuckey’s post-hoc testZ AFF AF3AT ZH2te] 2= P+

5. Astetz FH AL

A AF 4FA rate] AFolM 10 cc AZE A3
3,000rpmol A 2027 AR e EiHKRS 4ol 40Tl
H#A3  F  AST(Aspartate Transaminase), ALT(Alanine
Transaminase), ALP(Alkaline Phosphatase), BUN(Blood Urea
Nitrogen), total
cholesterol, HDL-cholesterol, LDL-cholesterol, triglyceridegl A
35t 242 Agstarh

creatinine, glucose, albumin, protein,

6. 83 % T3, T49 TSH 73
g4 % T3 T4 TSH F%L Z4Z Rodent T3
ELISA(Enzyme-Linked Immunosorbent Assay), Rodent T4

ELISA, Rodent TSH ELISA test kit(=%F Endocrine technologies
Inc. USA)E A&t 48 viAg & A &ste] 3,000rpmol
A 20870 AAEYT F LS ol 40T Basgo
T3¢ 742 T3-antibodyZ Z & % microtiter wellsol] FH]
H A¥Z 50 ¥ standard T3 solutiong EF3F T2, 100 ul
T3 HRP-conjugate, 100 x¢ TBM color solution, 50 x 2N HCl
77y ¥-F3 &, ELISA readerE AM&-3}o] 450
nmol| A Z+7+e] 3 st T3& S48t T43 TSH
2 T4-antibody?} TSH-antibody = &

stop solutions

A
=

e 25
%4 A fA

H microtiter wellsoﬂ FHE AZ 100 w0 A3 standard T4 2
TSH solutions #F% thg, 100 w0 T4 ¥ TSH enzyme
conjugate, 100 g TBM color solution, 50 xf 2N HCl stop
solutiong 747} #5% %, ELISA readers AH&-3}o] 450 nmo]
A Zzte] FHE 3kl T4z TSHE 333

Z}
SN2 =X
h=) E‘—IX

a1 70%, 80%, 95%, 100%
vtehd gool @7t gt
= 01—515}04 4 ﬂm4 -r’fﬂi
1—1\

F_\ié
p

17
249485 3l xylene°ﬂ =27t o
3kaL, 100%, 95%, 80%, 70% ANEE, ZHFd 2H =

A 4= 3} (rehydration) A Z T} A4stE Z7 e
Hematoxyline-Eosin (HE)2.Z GA3le] ZHFEe} dZdd 13|
4% Fhvert 239 38 A (Olympus BX-50, Olympus

= o
2

as

7{]3_:1_11.__

Optical, Tokyo, Japan)o]-&3tod Z42+9] TjAd Q¢S 2L, 400
wj Sefste] ®laskAck
8. 5/ &4

A4  wuE4e  GraphPad PRISM statistical

ETWAH(mean+S.D)E FAIY oY, ¥ AA 9% (Two-tailed

p value)= pgkol <0.05 +FE WE 7oz 3th
24 3%

1. AF e} W}

FZke] PTU ZAAFAL, 2738 AWHEHE
levothyroxine 57 Wl FAZ} Aol vA= 4
oo AT AR AR A AT, dEe, 243
4 A% 7t LENAM STAHLE o4 e Aole UEhd

itk A7 FE OARCAM dzzd Asdsiih
291.8+37.04 gO 2 AT 347.5+41.05 goll Wls) SAHCE 9
JA HAtHp<0.05). ZTF  levothyroxineF o 7 (LT4
group), NZTI AW#ZH F o7 (Cistanche group)®] AFH3}
Atolole BAFLE frolA Sle Aeol7b UEhA skt

on,

o
Ty

?.

=i
=

-
gl
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=
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2. Wil 9@ 7)) s
W75 AE T8 RddXA WiEike] 7% rAe
FEFS golry] S8 AT FF F F ALP, AST, ALT %
£ 243 2% 1A BAYE RROIN 2T wEE
T Atolel BAFo= felg gle Aok EhtA sttt
(Table 2).
Table 2. Biochemical analysis of AST, ALT, ALP in each
experimental group
ALP(IU/L) AST(IUL) ALT(UL)
Normal 161.7+£32.68 123.3+31.68 52.5%+11.40
Control 128.2+26.87 117.5+42.44 46.0+3.69
LT4 120.0+29.87 69.2+12.25 36.2+10.68

Cistanche 98.6+21.05 104.4+29.64 35.6+7.99
3. W 93 217]5 9 W3}

BN At E & EEﬂ_J_Oﬂ’ﬂ Wzl 715 A=
GeFS Yol 7] 93] A+ 75 F F BUNH creatinine 5%
E 34 47 27T W FAT Alold BAHSE &
o4 sl Aol7h bt ekt

S+, creatinine®} 5ol A levothyroxine & 0.4+0.08 mg
/AR 2T 05£0.04 mg/deol HE] Ao F94 e
A4S B A H(p<0.01)(Table 3).

Table 3. Biochemical analysis of BUN and creatinine in each
experimental group

BUN(mg/dZ) Creatinine(mg/d?)
Normal 17.2£1.77 0.5+0.08
Control 17.5+2.38 0.5+0.04
LT4 17.0+2.88 0.4+0.08+
Cistanche 18.58+2.25 0.52+0.04

« Significantly different from the control group at p<0.01



olF7 - WA E
4. el ok gl ws)

AN ASNS B8 oM wHEdo]l 3o mXe
FEE Yotr7] 3 A7 FTH ¥ EF glucose FEE ST
A3 HE2TH WEE FoAT 2 4 T TN SAHLE #
443 Sle zbol7 UEhA FSth(Table 4).

Table 4. Biochemical Analysis of glucose in each experimental
group

Glucose(mg/de)

Normal 122.2+13.38
Control 103.0£32.75

LT4 125.3+30.12
Cistanche 105.6+19.26

5. WgRel o AAiAte] w3}

WA AB T TE B wagke] A At vl
= 9FS gotry] 93 47 ¥E T ¥F HDL-cholesterol ¥}
LDL-cholesterol, total cholesterol, triglyceride =& &4 & 4

BE RN dxas WHE FAT Ateld FAHoR
9744 e AFol7 YEhA &3t

A
g, total cholesterol &0 levothyroxine® o]

$ w8

gy

5+9.65 mg/NZE 2T 76.8+13.70 mg/dioll HlE] FAHL
oA JA FAFA LM (p<0.05), triglyceride &0 A T
ZTS 433+12.66 ng/ IO 2 A FT9] 855+35.21 mg/ deol] Bl 3H
A BAHSE foA A A FATHp<0.05)(Table 5).

b 3

Table 5. Biochemical analysis of HDL-cholesterol, LDL-cholesterol,
total cholesterol and triglyceride in each experimental group

HDL-cholesteol LDL-cholesterl  Total cholesterol  Triglyceride
(mg/de) (mg/de) (mg/de) (mg/de)
Normal 28.8+5.50 14.5+6.83 66.8+17.94 85.5+35.21
Control 31.7£5.62 15.0£3.85 76.8+13.70 43.3+12.66#
LT4 26.4+3.97 9.7+2.16 53.5+9.65+ 53.2+15.69
Cistanche ~ 25.9+3.47 21.6+4.04 75.6+6.07 28.0+7.04

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

6. WS o Trultiate] W3}

AFANTANE s5 A WiEgko] S tiAte] v
E 9ggS dolry] Yo 9+ 285 3 = albumin® total
protein ¥5& 243 A% ZE dHNA ERTH WEE F
ot Atold] BAHOE FoA AU A7t YEIA it
(Table 6).

Table 6. Biochemical analysis of albumin and total protein in each
experimental group

Aloumin(g/d¢) Total protein(g/de)
Normal 1.9+0.29 50£1.15
Control 1.8+0.20 5.2+0.96
LT4 1.4+0.29 3.9+0.57
Cistanche 1.71£0.21 5.1+0.80
7. WOl 9 A 71y W
AN TAS S 58 Tl WREe] AN TEE
nX e Qs dotiy] A& A+ FTE F F T3, T4, TSH &

Hae A 28 T3 =
ng/mZ 479 0.8+0.13 ng/mol HlF] FAZHo=Z
A A THpP<0.001). HET) T4 FEE 1.0:0.09 png/
deZ gTel 4.3+0.93 pg/deol w3 SAH=E Fo4 UA
S th(p<0.001). tHET9 TSH 5+ 51+1.03 plU/mE 34
9 174057 plU/meell ®ls) BASHE o4 A =ut
(p<0.001). T3 FEHoIA WHR FAT 057+0.05 ng/ml,
levothyroxineF 72 0.5£0.04 ng/m=E F & EFoA thz2
I FAHLE oA le Aol7t UEA ok
T4 &AM W FolrS 1.38+041 png/ A2 djZ=of
H3 BAIAHCE Fo4 A =% th(p<0.05). levothyroxineF ]
6.1+1.53 pg/ M2 tlzFo] W3 SFAZFe=E F94 AUA
2+ tH(p<0.001).

TSH &=l A Wi Fo-& 3.95+0.39 plU/mZE thET
o His) AR FoAA YA FUTHpP<0.05). levothyroxine
FolTe 142035 plU/mE 2T ws) EAZes F994
A L3TH(p<0.001)(Table 7).

=
0.5+0. =3

(Se)

Table 7. Level of T3, T4 and TSH in each experimental group

T3 (ng/me) T4 (ug/d?) TSH(ulU/me)

Normal 0.8+0.13 4.3+0.93 1.7+0.57
Control 0.5+0.05" 1.0+0.09" 5.1+1,03"
LT4 05+0.04 6.1+1.53%xx 1.4%0.35++
Cistanche 057+0.05 1.38+0.41+ 3.95+0.39+

#Ht Significantly different from the normal group at p<0.001. = Significantly different
from the control group at p<0.05. =+ Significantly different from the control group at
p<0.001

Cistanche

{ el i W N P 2 il {
Fig. 2. Histology of thyroid gland of Normal, Control,
Cistanche-treated Hypothyroidism rats inducued by PTU.
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% &0°] PTUR f2dE A 7IsAsts TERDY v 4F
o EddstAUrt X E FA 5L e As #EE F F FEF aHS Yo, i %< 71 Tkt
Utk TSk 734 epithelial cell®] F7F 2 H]$7F g2l H HE Uele 3715 A Sl 238 1Y § tke 4F
3 AAlE o Ue ol AT HER FATAAE &X A ZAZE H3dk ol ARbe wlibhEE WiEdEe] 715 A
o] Bkt o ZAbe] A o] BT HIEEA FAHL YsS atFo] Aust S PAeAE GelRnuz B AP S AFs)
& & AANTHFig. 2). Aok
P# AL FIE B (Orobanchaceae)oll &8 thd Al #r/E A
1 7}21— W% (Cistanche deserticola Y.C Ma)¥ 54 A4 E9 WH
%S A% RAolth. FZAXE AFo C. deserticola, C.
A7 5AGES A ZF oA T3, T4 $H4do] A3ty tubulosa, C. salsa, C. sinensis® 47}A|7} 2 fEd =4, 1 &
o] Wx%Zo 328 AFPS xYsl= d¥oF o] T2E A4 C. sinensise A& = echinacoside’} ¥£3}e] A2 223
B AAYAL A3}, Aute A, Abdad A 58 o1 o). BRA o pEEe iRk wkrt Qs b wps-
o|Z Q3] FIgrolvt T, SR, WA} #AEF, 25 PR Gk R et e (EMCR ALl 20, =3 Jdate) [
5, 25749, W, 9idx, 2igE, €399 2 myxoedema AT ERGER, AR B AL TRme AEIYY.
59 Sl Yehdth 53] myxoedemat glycosaminoglycan<] 9] A8 A AFNA = P 7E R ol = phenylethanoid
THAANE Y 27507 23ty Uehvded], =9 247548 glycosides(phGs), iridoids, ligans, alditols, oligosaccharides,
Z BN E EFE FuE 5 A polysaccharides 59| 4#o] =0l Au™, i (curing
AFAZE2EL dUA S2E 02X Follfx|e] Axdo] | kidney deficiency)-#fiF%(Yang supporting)””, &4+, 2174l
e HolA B vzt e’ BEme s A AN B3Y gz 2 A8 5o F%ol nuHJen, F AFP
M, FRBE, 1TIE, R, 18, Bk 59 $4S A% AN ANSES FAANAG.
A9 F43 v FAs. weka el stel e A WA PTU A3 FAE 334715485 S & A AER
NeAtEE @ik, MEE EAAE, FEMES B, o A= A4S FHA FA=AE AFE7] Hste AT
Ag5ole WrHp, A, MihaRy, A2, B, A I thxzTolA T3, T4, TSH 2 @484 Ax9 =& ZA38
RO, BB A SR B 5 JERRTOY, Aok 715 AT BH AAE Tl &xlo] o] FojA|H,
MFete] AR (B 1 AAR FAELS AR A7 AT B T49] A4, T39] B4 WA 2
Rou 5 FAqME ks FAstedE A5 wgstA & 2, TSHY| 712 A3, B Ao A tx79 139 T4 &
I ¥ TSHe} T4o] BF E7HE A2 ASHAY 4 1A Te AT vE Aoz FodA JA Edh zFY
TE2E FAE AR JEHIYSAT EFL A8 T4 TSH sE= B v FAXHCE 4 UA vk
o] dolalE A7t A, w3k &2 levothyroxine FE | A 2 A A E SERYL A Vs AEEe] A
A7) AAA 2EFe 9IS 77 e dSd M A o7 FHHASES gIT F AUt =3 O E FATgH A%
ZHE, ATAES 28 7Hsde] dE AL BuEa ok S lolA] A4 dzTALeld] BAXHLE fo4 Ade At
B8 RIS AEEY] Aol o} AR A5l g o]7} BolA] ol RET 5SS FUEHA Fdtte AR &
=&o] A&H1 Jv AAQAH, levothyroxine 7] F471 & o135k th.
A a4y gAEAsEeRe AYe Bat, JYRdee FAAN A F R pgsol s rd
diidcis Zue 935y AdRANs 41T ¢ Ao B WX E Ges Golr 7] Y& AT FE F A T3, T4, TSH +
1074 4z ol F o A AzAS AL Baol T ZASAT T4 &AM WE T levothyroxine
SUE Aok Fo7 BF gjz27d vE) BAZHCE Fo4 A =2 T4+
53], s 28 AFaol Artdy 71H AAE T TE Yeden, TSH #F&Eoxe WEE FoA7%
Al7le ZEAJ AEHLS  ofdold dREEY A= levothyroxine ol 25 tjZdl B3] SAHCE o4 3l
levothyroxine& B4 B-&3joF sled?, A2 ©e& WIS A B TSH 555 Yeh ek TSHE A3shi-wsheA-2¢
AstEs GURIE T KB B DY BFEE ddste] i A 9 HEo]7] 71 o 2AHERE FFASEEY F
by & AN A o)d] i F& Aol M & T WAk =7F &7 TSHE #HE #4dcd), geid 2 J3e 49
hiy G Fo7t A7 E A A A5 BAHLE & T WHwe] s 2] FA ARt e ol
9% Zrl S B1 sgem?, k5 waiihy 9 B T3 &A= WHE F9T 7 levothyroxine F
FAZ A7MEA 9719 S FRtE SARERGNE 84 T EFA FoA de S #FHA Gok=, o)+ PTU
o 9% FeE Huste? FJstAN g Wo] T EA o Ao Q3 Ao AZAAk FF T3 80~90%= Tx
35S WA FEAA XA F e HsAE E9FA 24 YA T4 2FE M3E Ao|n, T4ddlAH T3 29 &8
CESE ZAeMgne A R I, E, RA 5 @ 2=3le 5-georgasd 9d) o]Fox e, FA4AAU
A FES WAV AS T S8 dH APAFE] B PTUE ©] &4 34 JAAY. wabd 2 PN T4<]
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