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The Effects of Zingiberis rhizoma on Hypothyroidism Rat induced by PTU

Ki-Hoon Kang, Byung-Cheol Lee, Se-Young Ahn, Ho-Kyung Doo, Young-Min Ahn

Dept. of Internal medicine, College of Oriental Medicine,
Kyung Hee University, Seoul. Korea.

ABSTRACT

Objective : Hypothyroidism is a common disease of the endocrinal system, characterized by fatigue, cold intolerance,
bradycardia, and so on. Clinically, Levothyroxine(L.-T4) has been usually used for replacement therapy, but it often has
side effects, so many hypothyroidism patients wants oriental medical therapy. Zingiberis 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 : T 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 analyzed 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 that 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.
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3. dgdx oiE & o AAE o] §FO = Zonded o|&3t 1Y 13] A2 F
B 79 AL Rat TiHE 1o 3] 4 o3tut} & (Control group)E PTU #A3¥ F
- (Normal group), ™Z<(Control group), #& AR WA 27 S5EH A¥Td 3 A s
Eod7(Z group) E Thyroxine F9(T4 group) 2 ZATE B39t 9 NEZE(T4 group)S
o2 o] JPsdt AdTE A BE + PTU 73 FA AA 25  F4HH
A 457t AF7IT B AFHSRE PTU A4 Levothyroxine(lg, sigma)2 05N NaOH isotonic
¥ FAE T W Vs AsE s %%Al?ﬂﬂr salined] 250mg/500mee] FEZ  FA3te] 0.1ml
W AT A9 FAF A 2F $HH /g/day®] &FORE 2377 B Wl FARIA
A g dEste]  500m/ke(Z500 group) (Table I, Fig. 1)

1000mg/kg(Z1000 group), 1500mg/kg(Z1500 group)

Table 1. Structure of Experiment®

No. of animal PTU LT4 Treatment
Normal 7 none none No treatment
Control 7 2mg/100g (s.c.) none Saline (p.o.)
7500 7 2mg/100g (s.c.) none 500mg/kg (p.o.)
71000 7 2mg/100g (s.c.) none 1000mg/kg (p.o.)
71500 7 2mg/100g (s.c.) none 1500mg/kg (p.o.)
T4 7 2mg/100g (s.c.) 0.05mg/100g (i.p) Saline (p.o.)

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

0 week 2 week 4 week

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

] Zingiberis rhizoma (p.o) \

] Levothyroxine (i.p.) \

f

Fig. 1. The experimental schedule for this study
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6. 8& = T49 TSH =3
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ol EHE dof A A7A -40TCAA HAsH
o T4 leveld) ZAL antibody® coating®
microtiter Welloﬂ 247k 50pte] A& standard T4
solutions #F3F o}, T4 HRP-conjugate 10040,
TBM color solution 100¢2} 2N HCI stop solution
100uE 247t £33 & ELISA readers AHE-3lA
450nmo X FFEE A58t T4 levels F43)
et

TSH level®] ZAL  antibodyE coating®
microtiter welloll 2+ 100 09] sample? standard
T4 solutiong ¥53F 2, TSH enzyme conjugate
10042} TBM color solution IOOM 2N HCI stop
solution S0ulE 247t EF3 & ELISA readers
AHEstY]  450nmellA FHEE ASste TSH
level& 57833
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A4 HluEAe GraphPad  PRISM
statistical package(ver 4.03, Graphpad software,
Inc, USA)E o83t or, d3as tzxa 1t
HlWE  t-test, Non-parametric TestZ ©]&3F
Mann-Whitney testS o|-&3fe] AZ34ct 2+
o] #e HH+EFHA(MeantSD.)ZE EATFH L
] A1FF7HConfidence intervals)S HB%=Z 5t
o AA % (Two-tailed p value)E pikel
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n. Z xof

1. 2 é M 7|67(.| }K == EI:—I|O| 747<
200£20g2] Sparque-Dawley-% male rat 5 4%
TS A9e ZE 7 PTU 400mgS 0 40meol
=o] rat 100g B 02ml/day ¥ 457+ A8 FA}s)
of 71 A s TEAAT 47 $ eter vF



At rat AAAA 10cc? A3 & o] &

A3} AT oA fFo3 zto|7h Bty
ATt T49] 739 Aol A= 97.91+56.26ng/ml, o
ZTAME 269+09%mg/mlZ YERoH TSHe
A AT E 099+0.32ng/ml, HERTANAME
5351+8.3ng/mE F T Atolo| EAsHE & f#9
A Qe 27t FEEHATHP<0.05)(Table II). w
gA 2 A AHE FEEYe PTUZ 374
7IsAEol aRHoE FLEHUSS 4T

AT

Table Il. T4 and TSH of Each Experimental

Group
Group T4(ng/mf) TSH(ng/m{)
Normal 97.91+56.26 0.99+0.32
Control 2.69+0.95° 5351835

*Significantly different from normal group at P<0.05

Table Ill. Body Weight of Each Experimental Group
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2. %8O ofst MFo| Hs}
WA NsAEE TE B wEe] AT
of MAe YFS dobry] 8 A ALREH
3 134 457t AH F 53 AT AL AY
Atk A3 AIF Al Aldet A, dET
ART Y AF 34 Ay 7 FEA 5AS

Aoz fro4 e Aele UehtA &t
A3 FE AHAA dizey mE FoA7Y
A WeE #EAS 2w Fojdto] 2T
of Hls) AF T77F AAAT FATHOZ fof
42 ¢lSith 3, Thyroxine ol A5 ws}
T BARHeE  f9H WA IS
(P<0.01)(Table IID).

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

Normal 226.5%6.14 238.3£12.82 248.0£13.59 294.8+15.20 321.3+21.67
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+1847

71000 226.6+25.35 276.8+13.59 300.8+12.52 304.8+15.55 295.0+15.94
71500 242.0+3.742 287.8+44.56 317.0£7.778 311.4+5.320 307.0+11.47
T4 240.6+11.65 300.9+16.64 318.3+10.77 337.1£14.25 37661777

wxSignificantly different from normal group at P<0.01

3. #HO| of3 AT U 2ls0| e
o] s B A7) WAL S Lo}

9
H7) Hoﬂ 8% CPK, LDH, AST, ALT, %GT
level & =43}ty A+ % CPK¢} LDHY

o

73§ txT i FoIE, Thyroxine T A
Jol BAACR frofst Apol7h #AHA ok
o} 3 AST, ALT, vGT= zzd A9,
Thyroxine S Alo]d] EAstH o2 F2o3 2}
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o7} YEUAl &3ktk(Table IV).

Table V. Biochemical Analysis of Creatine
Transaminase, Alanine Transaminase,

02
02

Phosphokinase, Lactate Dehydronase,

Aspartate

yv-Glutamyl Transpeptidase in Each Experimental

Group.

Group CPK(U/L) LDH(U/L) AST(U/L) ALT(U/L) vGT(U/L)

Normal 1289+544.4 2793+478.8 226.0+110.2 35.25+3.304 2.250£0.50
Control 93785451 2252+1449 147.2457.03 31.60+4.506 1.600£0.5477
7500 644+270.4 1386+693.3 115.8+22.64 35.17+3.601 166705164
71000 567.3£321.5 1402+764.7 147.0£57.27 34.67+15.02 2.667+0.5774
71500 717.2£359.8 1484+647.1 119.819.64 34.00+6.442 1.200+0.4472
T4 841.1£324.8 1566+669.6 127.7419.34 35.862.610 1.714+0.4830

4. HEO| 95t AM7|S9| H5}

W 7sAEE ' B T3t wiEol
715 HAE G gobrr] 93 BUN, Cr
level®] As}sl BA1S Alatet. 2o
Tol AlololA BUN, Cr level& EAg#H o2
o4 e Aole #AHA ¥dth Thyroxine
T gzl Hls] Cr d5oA FAsHE
2 s A7 HEEH AT P<0.05)(Table V).
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Table V. Biochemical Analysis of Blood Urea

Nitrogen and  Creatinine

Experimental Group.

in  Each

Group BUN(mg/d¢)

Cr (ug/g)

Normal 18.33+5.17

Control 18.76+1.00
Zingiberis rhizoma 500 20.82+2.95
Zingiberis rhizoma 1000 20.02+4.73
Zingiberis rhizoma 1500 19.66+3.52
T4 19.33+2.73

0.625%0.073
0.634=0.070
0.675=0.076
0.693+0.118
0.634=0.032
0.526+0.053"

“Significantly different from control group at P<0.05

5. % &0 ofsh gE| Hist

o] WA 715ANE §

leveld vX& gk @o }E»}‘jr HzTe A=
140.4+29.58mg/dl, 73S 111.3+67.65mg/dlO-2
SATA AL HEHA FUTh

B3k W#E F9F3 Thyroxine FowolAe
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Table VI. Biochemical Analysis of Glucose in
Each Experimental Group.

Group Glucose(mg/db)

Normal 111.3+67.65

Control 140.4+29.58
Zingiberis rhizoma 500 150.0£6.229

Zingiberis rhizoma 1000 133.5+30.16
Zingiberis rhizoma 1500 155.8+10.08
T4 1739+32.44

6. & &0l oS X|ZCHAte| Hs}

of shetaty opsta x) ®272 350064 9¥)
Korean J. OrientInt. Med. 2006:27(3)681-692

iziEo] A 7Is Ak = EEY Ad o
Abol - wHXE @S PolEr]  HEl  Total
cholesterol, Triglyceride levelS A43}8t A48T}
PTU Foi2 A 7eAstse] futd dza
o] A9 Triglyceride level 45.00+20.16mg/ UE A
o) 125545116mg/dedll Hls) BAHH oz f
g 427t FEEATHP<0.05).

v gzrg ZE FATdAE total
cholesterol, triglyceride level®] EA8t8 o2 9
A e Zole FEEXA &ttt Triglyceride level
o| A Thyroxine ¥ 123.7£15.20mg/dl =2 h=
T 450£20.17mg/deel] I} BATH O R frojgh
S7F7F YERZTHP<0.01)(Table VID.

Table VII. Biochemical Analysis of Total Cholesterol and Triglyceride in Each Experimental Group.

Group Total cholesterol(mg/d{) Triglyceride(mg/d{)
Normal 75.75+6.185 1255451.16
Control 90.60+12.44 45.00+20.16°
Zingiberis rhizoma 500 95.67+15.64 51.33+20.33
Zingiberis rhizoma 1000 7267+21.26 45.17+15.29
Zingiberis rhizoma 1500 98.00+8.093 37.80+9.12
T4 83.00+6.683 123.7£15.20™

%Signiﬁcantly different from control group at P<0.01
"Significantly different from normal group at P<0.05

7. &EO| 25t T49} TSHO| B3}

dF T4 levels 4T A7 gixTodAe=
2.69+0.95ng/ml = A/F9] 97.91+11.25nge] e &
AgA o2 Fo4 UA FASFHATHP<0.05).
500mg Fol ol M e 14.72+32.41ng/ml 2 Z7 YA 2
SATAR frojdo] FAHA ok, wE 1,000

ng FoTAME 1202:24.87ng/ml(P<001), #.E
1500mg FodolAE 137.3£39.22ng/ml(P<0.01) &
T3 EF dRTe vE AHcz {o%
=77 #FHJY. Thyroxine FoLe
594.3+242.1ng/mb 2 2ol vls] EASH g
94 e T7HE EATHP<0.0D).

683



F#0| PTUZ 7YE Ratel L& 7/sHstE0 ojx= 8

8% TSH levels 34 27 dxTodAe
5351+8.3ong/mlZ 2] 0.99+0.32ng/mol] B3]
SAA R o4 A FasATHP<0.05).
# 500mg FotolA= 43.83+17.39ng/mlE A7}
Uehgor,  #@E  1000mg  FoTAE
562728 20ng/ml, Wi 1500mg  FoTolAM =

Tdirg il

@ ... [ []

T
BLTEEL Ta

TSH(ng/ml))

66.74+17.14ng/ml = TSH level S7}7}F Vb vl
AT B gz vlE) BAgHoR o4
A= Aol FEF A LUtk Thyroxine Fo w2
3.85+2.16ng/mlZ tjZ=o] s FAAH R fo
4 Ae Ha7E BEEHAHP<0.01) (Fig. 2).

75+

50+

Nor'mal Control Z500 Z1000 Z1500 T4

Fig 2. The result of T4 and TSH in each experimental group. Each column represents the mean=S.D.
“Significantly different from the control group at P<0.01 #Signifioantly different from normal group

at P<0.05
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