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The Effects of Zingiberis rhizoma on Hypothyroidism Rat induced by PTU
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Dept. of Internal medicine, College of Oriental Medicine,
Kyung Hee University, Seoul, Korea.

ABSTRACT

QObjective : Hypothyroidism is a common disease of the endocrinal system. characterized by fatigue, cold intelerance.
bradycardia. and so on. Clinically. Levothyroxine(1-T4) has been usually used for replacement therapy. but it often has side
effects, so many hypothyroldism patients wants oriental medical therapy. Zingiberls rhizoma. traditionally has been used in
treatment of coldness, fatigue. and bradycardia. In this study. I investigated the therapeutic effects of Zingiberis rhizoma on
PTU induced hypothyroidism in rats.

Methods : 1 used two-month-old rats administered PTU and induced with hypothyroidism. After 2 weeks. Zingiberis
rhizoma and thyroxine were daily administered, respectively. Body weights was measured every weeks. After 4 weeks, blood
samples were taken and analvzed biochemically and T4 and TSH were measured by ELISA kits.

Results © In comparison with normal groups. control groups showed hypothyroidism with low T4 and high TSH level. In
Zingiberis rhizoma administration groups were observed T4 level elevation. this elevation was dependent on the dose of
Zingiberis rhizoma. Between experimental groups and control groups. there was no difference in TSH level. statistically.
Changes of biochemistry were not observed in any experimental groups.

Conclusions : These findings suggest thal Zingiberis rhizoma makes thyroid cells producing thyroid hormones. There is

also a non-toxic effect on the cardiovascular system. liver and kidney function. So. Zingiberis rhizoma should be an effective
agents for treating hypothyroidism,

Key words: Zingiberis rhizoma. Hypothyroidism. Anjeonleejoong-tang. PTU. Rat
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Table |. Structure of Experiment®

Normal i none

Control 7 2mg/100g (s.0.)
7500 7 2mg/100g (s.c.)
Z1000 7 2me/100g (s.c.)
21500 7 2me/100g (s.c.)

T4 7 2meg/100g (s.c.)

sreter aEte X Hg7A 3500061 9%)
Korean J. Orientint, Med. 2006:27(31681-632
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Levothyroxine(lg, sigma)& 05N NaOH isotonic
salineo  250me/500m e} FEE EAsted (1n
/g/dayd] HEo g 237h B W FARslleh
(Table I Fig. D

o “ H Treatment
none No treatment
none Saline (p.o.)
none 300me/ke {(p.0.)
none 1000me/ke {p.0.)
none 1500mg/ke (p.0.)

0.05mg/100g (i.p) Saline (p.0.)

“Each parenthesis represents the route of administration. s.c.. subcutaneous injection: ip.. intraperitoneal: p.o.. oral

administration.

I T T
0 week 2 week 4 week

[ ~ PTU(B-propyl,2—thiouracil) (s.c) T ]

Fig. 1. The experimental schedule for this study

?
Sampling |
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Normal

Control
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Abd-olf A= G7.91£56.26ng/ ml, o
69*0 Png/m 2. e}

Al A 0,990,320/ ml,
1:8.35ng/ml & F & Abolol] BAEH 0w 8o

#2E 1eH(P0.05) (Table 1), w
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T4 and TSH of Each Experimental
Group

535148.35%
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ehBherebL) Bheks| X H27H 3320064 9
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*Significantly different from normal group at P(0.05

Table 1ll. Body Weight of Each Experimental Group

£A%

Xe goloh T?LJ% Thyroxine %32 A

o= %O]M

(P<0.0D) (Table 11D,

dA  Fts

238.3+12.82

248.0+13.59

294.8+15.20

Normal 226.5+6.14 321.3221.67
Control 249.4+19.37 292.6+26.76 321.8£18.35 327.8+24.99 330.0£32.33
7500 256.2£9.704 308.7+14.71 318.0£16.48 315.8+16.49 314.7+18.47
71000 226.6+25.35 276.8+13.59 305.8£12.52 304.8415.55 295.0+15.94
71500 242.043.742 287844456 317.0¢7.778 311.445.320 307.0£11.47
T4 240.6£11.65 300.9+16.64 318.3+10.77 337.1¢14.25 376.6£17.77
“*Significantly different from normal group at PL0.01
3 wBO| o M 3 s wa A Az wE EO%Z—. Thyroxine o4 Ab
HEol 17)% ¥ Aol vlA e 43 ool EAFAH R $23 Afolr} AAFHR
271 98] &% CPK, LDH. AST. ALT. yGT o}, =3 AST. ALT. yGT= wzast *H@f
leveld& A8 A4 8 ¥ CPKY LDHY Thyroxine ot Abelell AT o7 F2
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o} 7} vFehdz] okgteh(Table V).
Table 1V. Biochemical Analysis of Creatine Phosphokinase,

o4 5k
SR~

Lactate Dehydronase, Aspartate
Transaminase, Alanine Transaminase, y-Glutamyl Transpeptidase in Each Experimental
Group.

Normal 1289+544.4 2793+478.8 226.0+110.2 35.25+3.304 2.250£0.50

Control 937.8+545.1 2252+1449 147.2£57.03 31.60£4.506 1.600£0.5477

7500 644£270.4 1386+693.3 115.8422.64 35.17£3.601 1.667+0.5164

21000 967.3£321.5 1402+764.7 147.0457.27 34.67£15.02 2.667£0.5774

21500 717.2+359.8 1484+647.1 119.8+19.64 34.00£6.442 1.200£0.4472

T4 841.1£324.8 1566+669.6 127.7£19.34 35.86=2.610 1.714+0.4880

4. &EO| st LV|s2 et 5. ®EO| 23t ¥l Hat
AR 7)5AsE BB ndd] Eod Bfol frEe] A 71EAEE 58 299 Glucose
A7Vl vAE oFeke oket® 7] 918 BUN, Cr levelell || gk obebroke dzTdME
A& A8 140.4£29.58mg/dl, A4+ 1113+

level?] AJ3tst EAE Algsldeh 27 B
Foi Atelol A BUN, Cr level
o4 8l zbele #AEA ¢ktvl. Thyroxine
Tl Wzl vl Cr 35eA SAgAHe
2 93 2kt HEE AT P0.05) (Table V).

TAgHoR

Table V. Biochemical Analysis of Blood Urea
Nitrogen and Creatinine in Each

Experimental Group.

EA A F94-S FEHA ?%‘2}4.
wd %E T Thyroxine FofFellA=
AAZol w)F glucose levelo] AA&sl= 7
[

Ao, FATHA FoAE A Table
)

Table VI,

Biochemical Analysis of Glucose in
Each Experimental Group.

Normal 18.3345.17  0.625+0.073
Control 18.76+1.00  0.634£0.070
Zingiberis rhizoma 500  20.82+2.95  0.675+0.076
Zingiberis rhizoma 1000 20.02+4.73  0.693+0.118
Zingiberis rhizoma 1500  19.66+352  (.634+0.032
T4 19334273 0526+0.053"

$Significantly different from control group at P<0.05
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Normal 111.3£67.65
Control 140.4+29.58
Zingiberis rhizoma 500 150.046.229
Zingiberis rhizoma 1000 133.5£30.16
Zingiberis rhizoma 1500 155.8£10.08
T4 173.9+32.44
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Kore:
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b gxed GE FAdME total
cholesteral, triglyceride level?] A8 o2 #9
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ol Thyroxine o3-& 123.7+15.20me/dI 2 o) &
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Table VII. Biochemical Aﬁaly3|s of Total Choiesterol and Tnglyeer de in Each Exper mental Group.

Normal 75.7546,185

Control 90.60+12.44
Zingiberis rhizoma 500 95.67+15.64
Zingiberis rhizoma 1000 72.67£21.26
Zingiberis rhizoma 1500 98.00+8.093

T4 83.00+6.683

‘ Trzg} eﬁde(mgfd .
T imasls
£5.00£20.16
51.3320.33
45.17£15.29
37.80£9.12

123.7+15.20"

Slgmﬁcanth different from control group at P
glgmﬁcdntly different from normal group at P
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Fig 2. The result of T4 and TSH in each experimental group. Each column represents the mean+S.D.

“Signif icantly different from the control group at P{0.01 ¥

at P<0.05

v, & &

4§78 ( Zingiberis rhizoma)~ *EFH Gingiberaceac)
Eol 4E(Zingiberis officinale)®) HES Az
oMM mEEE s BhEE, FEIR
x A2 AAHD Jon, BEY HEE

it .12:

Jo]

Ris

el KRR - AliRe Xashe 71 wAle
Mgt s 2 BRI = FEHe

©

S5 oo wma AEKRAMNE 1k
) aEsbe) AL Edsked ik, mgek, &
HEEANE R BT, WA &
HaEd A= RERE Jhe 9852 dF9d
)
o
zingiberene, phellandrene,

4l
O E

o Ry

1=]
Aoz S

zingiberol,
camphene, citral® 8
gingerol, shogaol, zingerone, wingiberone
58l g asparagin glutamic  acid,
aspartic acid, serin 5% #8383 glo] 23 &4
3 e gt 7Lh‘;} AgA oz oA
HE EE A A flae] Hu) o

lipase®] 2ol Z2715cke Rv} 9oy, At
5ol A3 zgog Hoaje AH W gEA,
o]

FLEE ZANTE How deld g
s oheh e atel Fejale] TR 2

Significantly different from normal group

2 Wojmea 4YAA9
o2 #HA YA %
B4Y 4 9t ool

[*3
= >'i mm

14 71 2% 41‘/"*4]/‘1 x4
Atz 287} ElREEE
dAl 713 He 34L& AA 5
A 3R S AaAA A se
g g}, ubeb A Vs A sy e o)
o 2mg/100g PTUE 7 Abshe W& AR
sholet. =3 A 715 A EE X Bl AMEGEE
Levothyroxine® ##° &3E A3 vj2slr] 9
8 A Tl AEEE PR g Zole Y
Levothyroxine 0.05mg/100g& 257+ ¥+ FAlslad
o}, o]Ae] oujA-g ) Qﬁﬂ%ﬂ} 2 7ol
EA g0z §-28 TSHS T4 level *pol7} #3
ol 2 Age A FE 2l A4 7
TAHEEe] o FUHNSE &

A
o},

32
o

fl oo
2.

o
SR
S
Ak
[

5 %

rJ

o

ok A A o Ml 9E 2
= 9 G Sl ol a-t—
F 27)9) %o) BanE



X daded njs FAIHoR § ]6}71] Xﬂ
F 7P #2H
S g8 "3 A 32Ro
wret A& Z7he}
717 dAb galne 290ef glel, B oz A
% F7F vehd Aoz A ov 9% A
A NsARE B AzelA ekl A% 2
7bs} e wiErew MY 4 g

CPK. LDH $44ellA ASTS} vl g} A4 A3t

o A folAE 9lelvh Thyroxme Tl
o
A

of g A . o& HAA de] #eEy ?M
B AgoA CPKS LDHY 7%= vz A
A 2 EATAH R FoA4 gl Aelr} »‘rE}
VA eister] dladal AdFe vadAL &
H BoolA CPKE LDH levele] 7Haste 7
FAE HgAT BATA foAE #AHA)
@kt

A VA s e A7k A il
R EEA e A g EA AW Sl F
s, o)z Qs 771% Aefrt 45}1;\ ot
¥ AgelM AST, ALTxGT+ :
ol SAEH ez Fo4 Sle ‘:8@}7} vEhEA)
asket meEkA A 7 AeE A2l sleld

%
7o) AR L s YAEE % 4 9
glov, & Ase 712 AFE o B A
&

i Bt A e

Aol x{ﬂc]

A4
Slshae A3 gAA@l Zrhelel 4
ﬁ@%%%ﬂ*} A olsheol AL o 13
e gads 546 A% Az 43

Creatinineoltb BUN®| 27} #a5x) g
T AY e ME AL A2y 7l EA43
HoR FoA ol BUN, Crel H3= #iasx
odorom, A dzd el EAgHoR
° o wWizpr} FEH A ook
w3k Glucose lovelE. oF Folla BEAMoR §

[#3

pd
rlr
SS)
=
Z
@

J'—Hﬂ“‘ﬁ H27# 3320069 98)
l\/led 2006:27131681-692

A 32 RS cholesterole HEALCE olF
B3 & 3{*%1 b A cholebterOH /‘3%“ = gy

°F -4““"” 2o l7¥ 4““«“47‘1 %Sk

A T A sl A Ak e A4 H 2
7} 71}5\35}3 Fa) Aol A A wld] o
7AaE 22, LDH cholesterol® Triglyceride?} A
%5‘}}; 3} °l Qb B Ao gzl A
Aptel] )8l Trlglycendeﬂ oy #aEg e
E Rord dad AteldME BARAHo=
o] 8t apo)zp B A okskAuk, Thyroxine o
& dazded  HlE BAgHoE  fo¥
Triglyceride®] Z7M7F vieske.
Bolo] wl2 X2 A A7 Ut
o} AbatEITh o] st A B AgeIM HFH
2 yehd Thyroxine o149 Xﬂ'& Z7kel A3
AA #HAE 4 ook . Thyrogine F42 g%
B mEEo] Al met 7‘%“4 715 8}
Z Arefe] Ao VRt ool wE A& 7}
ol & Hrisle] BATHCE FA 9
Az Z7te} ) Eo] Triglyeeride?] A4-& 24
Aoz AT 5 9o

7&*&1 IJ“MW BHE mg FoAT7 Wz
741

o]= Thyroxine
Jo 73 “r}

2 =

ﬁ@%%l“°%“@‘*ﬁﬁzummﬂ
1500r Solzelds EASA02 o8 T

R

E_,
_°,L
£
—3
RNy
o ¢
o
(ool o 2
ofy s & i lo g

685



#EO| PTUR FELE Ratd

7hehe Aol slEe AT
|

9oz} salake] Hu Z7} 9 lipased

7189 =il
E HEo ]

28 Z7be met 2348 A7) Ad +F
27N7eke BT el A A Ale] Fhedste]
A FH2EEY 4% 55 Hojx=y A
daA o 2AAHNE “Zﬂ‘}‘:}& B} gl
g o3 L5 EF i Fojd mE
Z7ke} A H"q‘%_} $ 3o

TSHE 734 =& AgdeA dzd Bs)
AgHoz fojg Wzl AAHA dsth o]+
odubAd © 2 Levothyroxined] AW <& wlkibr|=
o] Levothyroxine oo wW& +£3 A
TSH7} <t 3E A7 A= 65 o4
gz 0% 719 &E Tz TSH
AR A ZEH oz HEE] o
A7E A 4 9leh 3t ohE TSH
A Aol whet wiske] Fe] Z7] wfFel

R TSH W3l A 75 S
87] Y50 B4 gl oz} 2
b Jehd Aoz 4380,

ol e AT AFE wigoE wEX YA V)
A TE ZEY A 3=E Fu) AA
37t $HE e, =3 dok 9 A Al o
g o3k 9 TR SAS LOER SA #EH
A gsk7lel A 1A ES X s I A
= AT 4 dddh wEt wES A 7)s
Aty A AR v HIFHoz AMSE
Ae Aoz AEH, I 65 o)At A7
7t dFZ E8] #Eo] thyroid function test
T)ell w2= °§°IJE 2O Azl g 2

f

ﬂrro

Ln&é

e
eht
e

L)B].}\

lr_LJR

A
Bog

3}

-

A=
&)

rlo e T

m ¢
«]

P

3
l=>|

1. P. Reed Larsen. Henry M. Kronenburg,

636

U 7 sHEE ojxle &

Shlomo Melmed, Kenneth S. Polosky. Williams
textbook of endocrinology. 10th
Saunders; 2003, pp.423-449.

Ao, AAEEd. AE

pp.203-215, 241-248.

edition.

AEAR 2004,

Rl A9, mae sy, oldE, ol
7+ odEwE ME s 1999,
pp.299-310.

e aet A9 s el et 15th,

A2 A5 1997, pp.2099-

2101.

0.

10.

1L

13.
14.

Mandel SJ. Brent GA, Larsen PR.
Levothyroxine therapy in patients with thyroid
disease. Ahmm Intern Med 1993:119:492-502.
A, AR, N oA, IRl 3
A, P A 1EARE B BT %

3|7 FAREA 3 =84, 2005:103 110

. VB BERE. NS FAAEAR 1976,
pp.185-216.
. EEEBRIRSAELHREE AR AL
kARit: 1991, pp.334, 335.
AZA. sefeplsh. A AER 2001
pp.250-252.
g8, 771, s A& A

2004. pp.283-287.

ik HEBEE A&
p.1896.

34 RERE. AU EAAL: 1997, plls.
FAd, oG, PAE E IFEE #E AT

HlEAk 1999,



15.

17.

18,

Z ol A FRIEEAE 2001 p.76. pp.232-233.
301-302.

ez} A

AN R T O REEGE. oFelAd. 1997,

1986:3(1):23-32

Chrubasik S, Pittler MH. Roufogalis BD.
Zingiberis rhizoma: a comprehensive review on
the ginger effect and efficacy
Phytomedicine 2005 Sep:12(9) :684-701.
Han LK. Gong XJ. Kawano S, Saito M,
Kimura Y, Okuda H. Antiobesity actions of

profiles.

19.

il
Z=
=

srstutuofataxi M27H 332006 9F)
Korean J. Orientint. Med. 2006:27(3)681-692

Zingiber officinale Roscoe. Yakugaku Zasshi
2005 Feb:125(2):213-7.

Clinical  toxicology study of an herbal
medicinal extract of Paullinia cupana. Trichilia
catigua. Ptychopetalum olacoides and Zingiber
officinale(Catuama) in  healthy volunteers.

Phytother Res. 2005 Jan:19(1):54-57.

20. Roti E. Minelli R. Gardini E, Braverman LE

: The use and misuse of thyroid hormone.
Endoer Rev 1993:14(4) 1401-424.

. Roberts CG. Ladenson PW. Hypothyroidism.

Lancet 2004 Mar
6:363(9411) 1 793~803.



