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The Effects of Morinda Officinalis Radix on Thyroid function in Hypothyroidism Rat
Model induced by 6-propyl, 2-thiouracil (PTU)

Young-seok Kim, Se-young Ahn, Young-min Ahn, Byung-choel Lee
Dept. of Internal medicine, College of Oriental Medicine, Kyung-Hee University

ABSTRACT

Objectives : Hypothyroidism is the most common pathological disease of the endocrine system. Morinda Officinalis Radix
has been used in treatment of Yang deficiency. In this study, we investigated the therapeutic effects of Morinda Oficinalis
Radix on a rat model of hypothyroidism induced by 6-propyl, 2-thiouracil (PTU).

Methods : Two-month-old Sprague-Dawley male rats were used with injection of PTU which induced rats into
hypo-thyroidism. During 2 weeks, rats were treated with Morinda Officinalis Radix and thyroxine. Body weights were checked
every week, the after 4 weeks, biochemical analyses were performed. The levels of T3, T4 and TSH was measured by EILSA.

Results : In the Morinda Officinalis Radix group, we could observe the level of T4 significantly increased and TSH level

significantly decreased.

Conclusions : Morinda Officinalis Radix could help the thyroid to produce thyroid hormones under PTU suppression.
There is no harm effect on liver and kidney function, or other metabolism. According to these results it could help to treat

hypothyroidism patients and relieve their symptoms.

Key words : Morinda Officinalis Radix, hypothyroidism, PTU, rat model
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MA 25 SHE LK Fovy 539 A4 250 mg/500 me) FEZ 8A3ke] rat AF 100 g
A4E AT2 BA3l9a, T4 FoAFE PTU 74 0.1 m¢/dayd] %100 g3 levothyroxine 0.05 mg)
FAL WA 2535 levothyroxine (CA# T2376, o7 237 B FAKSF T Table 1).

1 g, sigma, USA)2 05N NaOH isotonic saline®ll

Table 1. Summary of the Experiment

Group Number PTU Levothyroxine Treatment
Normal 6 none none none
Control 6 2 mg/100 g (s.c.) none saline (p.o.)

T4 6 2 mg/100 g (s.c.) 0.05 mg/100 g (.p.) saline (p.o.)
Morinda 6 2 mg/100 g (s.c.) none Morinda 500 mg/ kg (p.o.)

% Each parenthesis represents the route of administration.
(s.c.: subcutaneous injection, i.p.: intraperitoneal injection, p.o.: per os(oral administration))

I T T T 1
start 1week 2week 3week 4week

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

| Morinda officinalis Radix(p.o.) |
Levothyroxine(s.c.)
A T A T A

Body weight check (each week)

A

|  Sampling |

Fig. 1. The experimental schedule for this study.

4. NEEH S Ao 40 Coll A3 3 aspartate transaminase
AF2SAHL Ag WAL Hx A3l o]F (o]a} AST), alanine transaminase(©|3} ALT),
AYEEY nlAY sampling A7HA w5 134 & alkaline phosphatase(°]3} ALP), blood urea nitrogen
53] Sttt (°]3} BUN), creatinine, glucose, albumin, total
SN ol AR T Ao g¥Foz A protein, total cholesterol, HDL-cholesterol, LDL-
AFA&(CAS 25D, Korea)s ©o]&3to A13ste cholesterol, triglyceride®] A3}8t £41S& A|3)315
H, S E ratd] 2249 WE AT LAE H t}.
231817 Y8l ZeAE howld] ratg LEEL &
MY el ol22 Yehte AT 7158t 6. €& = T3, T49 TSH &4
4 = trilodothyronine(©] 3} T3), thyroxine(©]
5. MISISHA SOHZA} 3} T4)9} thyroid stimulating hormone(©]&} TSH)
AFZZ Yo rate] AANA 10 cc¥ AES A3 Z230|= Z+7F Rodent T3 ELISA(Enzyme-Linked
3ted 3000 mpmel| A 2082 7+ YARE)E TS ik Imnuno- sorbent Assay) test kit(Endocrine technologies
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6-propyl, 2-thiouracil 2 Fe=l Z4HAM 75X stE S22

Inc., USA), Rodent T4 ELISA test kit (Endocrine
technologies Inc., USA)$} Rodent TSH ELISA
test kit (Endocrine technologies Inc., USA)S AR
3}9\9\;}. qHL /\1?54}_201 A _?_ 3,0001pm°ﬂ/\1
2087 YARERE & BRS dof 40Tl B
SFoTh

T39 4L T3-antibody® ZE ¥ microtiter
wellsel] FH]E 3% 50 A3 standard T3
solutions HF3F o3 100 10 T3 HRP-conjugate,
100 x0 TBM color solutlon 50 ub 2N HCl stop
solutions Z7} #5385 ELISA readerg A3}
o 450 nmollA 7478 FFEE FAsY T3
2439k T4t TSH 34 94 AR e
2 T4-antibody$} TSH-antibody 2 & ¥ microtiter

2] o

Yol M TIM0| A 22 U A xAo| 0lHE FS

AAEL 2HAAE 9380 xylenel "47} bisIRE
A AL, 100%, 9%5%, 80%, 70% e, FFol
A2 27 A48 rehydration) A AT A53hE

%218 Hematoxyline-Eosin(HE) 2.2 M ate] A
FTHe 2" ndE At FaE 3Ery
") ZA(Olympus BX-50, Olympus Optical, Tokyo,
Japan)o]-&ato] Z47ke] tjAd s Aar, 4004H
Shfjste] vtk

8 A 24

EASH nlnEAell= GraphPad PRISM statistical
package(ver 5.00, Graphpad software inc., San Diego,
USA)E o]&35}e 7z} i 7+9] W= one-way analysis
of variance(ANOVA)°] ¢]¢] Tukey’s post-hoc test

wellsol] 01" AHZ 100 w0 X7 standard T4 2
TSH solutions #53F o 100 w T4 ¥ TSH ZHmean + SD.)E EAZon ok A4 &
enzyme conjugate, 100 ¢ TBM color solution, 50 (two-tailed p value)= p<0.05 4% W2 71F0
10 2N HCI stop solutione Z+zF £33 & ELISA 2 3k

readers AHE-8F] 450 nmolM 779 FFE=E

2 A% AZa9Y. 429 FAE B+ BE

lo

S

S48t T49F TSHE A5k N, 2 o
=
e 29| =AHe[EH F \ I .
vl L qlzo Z* I BEX o{2 ols x|So| Ha}
A 5oF ggd Aes S48t A & PR Bolv} PTUZ kel 7044 7)54 312
rats SAAA FAAS T2 AAAH A3 to] AZWalo] v)H= e otolns] 98 2
H S 10% A4 9% xE9d g9 14 ra & - ooe= =

T AT WH3E A 49 450 AT T o)
Z79 AF(291.8+37.04 g)o| zé*&%(%75+41 05

gl Hlg]l FAgHOZ fFogt FAE HYoY
(p<0.05), EHK FoAT 2Tt AloldlAe &
Ao R Fo3t 2fo|E e A LUTH Table 2).

=
S} 70%, 80%, 96%, 100% e A2 97t
2FA o gt el 27t st BES
“J%S’iﬁ}. o] microtomes ©]-83t 4me] T
2 7t AxAs #IeZ HHsA gelatin
coated slided] F-ZA|ZT} o|FA whEolx %3Z

Table 2. Body Weight(g) of Each Experimental Group

start 1 week 2 week 3 week 4 week
Normal 238.3+3.98 252.8+8.13 306.0+10.88 339.0+26.42 3475+41.05
Control 240.3+6.35 280.5+5.39 295.2+2.14 262.2+11.27 291.8+37.04
T4 241.3+4.55 2712397 301.5+6.38 266.5+9.01 303.5+9.33
Morinda 2475+14.52 287.7+18.32 299.249.75 309.2+14.34 311.2+17.21

Control, PTU; T4, PTU + T4; Morinda, PTU + Morinda.
*Significantly different from the normal group at p<0.05.
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2. BEX F0{Z OIst M55

K Fol7F PTUZ frdd
rat®] AsietA ol A= GoF
8= total protein, albumin, glucose FX|& &
A3 BE AxAA 7k 77 BATHOR feo
zto] 7k ehdA] & kth(Table 3).
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Table 3. Biochemical Analysis of Total Protein,
Albumin, Glucose in Each Experimental

Group
Total Protein  Albumin Glucose
(g/db) (g/db) (ng/de)
Normal  5.00+1.15 191029 122.2+13.38
Control ~ 5.17+0.96 176020 103.0+32.75
T4 3924057 145029 125.3£30.12
Morinda ~ 4.21+1.66 1.41+0.49  109.8+22.41

Control, PTU; T4, PTU + T4; Morinda, PTU + Morinda.

9| 3]

=

3. BHX F0{= Qlt

FZISol |
Mk £4971 PTUR 29 244 i7]h113}5
rat®] 77150 vIXE GFE oty 95 B
AST, ALT, ALP X8 243 23 ZA+7 ];H
[e]

Z7 oM BAAHLE fogt Aol7t Yeh
A R, LK FoTY 2T A 5
A BAGH R o3t 2po]E HolA] gttt
(Table 4).

Table 4. Biochemical Analyses of AST, ALT, ALP
in Each Experimental Group

AST(IU/¢) ALT(IU/2) ALPAIU/Z)

Normal 123.3+31.68 5251140 161.7£32.68
Control 117544244 4604369  128.2+26.87

T4 69211225  36.2£1068  120.0+29.87
Morinda 77.7£30.90  31.5£10.60  91.5+33.86

Control, PTU; T4, PTU + T4; Morinda, PTU + Morinda.
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4. BEHX F0{Z QIst A7 |

LK Foi7F PTUR
rat®] 7|5 MAs 9T ¢
BUN#} creatinines 43 23 BUNS 7t
FAGHCR frog Aol7h BEHA FRAT,
creatinine®] 7% T4 Fojtol A thzT Hlwg)
S W FATHORE {3 ZAE HATHP<0.05)
(Table 5).

Table 5. Biochemical Analyses of BUN and Creatinine
in Each Experimental Group

BUN(mg/d¢)  Creatinine(mg/d¢)
Normal 172177 0.47+0.08
Control 175+2.38 0.52£0.04
T4 17.0£2.88 0.37+0.08x
Morinda 15.6£2.96 042+0.12

Control, PTU; T4, PTU + T4; Morinda, PTU + Morinda.
*Significantly different from the control group at p<0.05.

5 BERX F0iZ Qlst X|ZCHALS| H5}

K Fo17F PTUZ fite X7)1548%
rats] AL TAE 9L Gopus] )
HDL-cholesterol, LDL-cholesterol, total-cholesterol,
TriglycerideE #43}%th

LDL-cholesterol, total-cholesterol& 2 & 7t
SAA O E frogk Aol7h Th

HDL-cholesterol®] 7% A3} tZ7ARo]d
Me BAZACR Fogk o]zt GAARE [k
K FA7(21.1+5.93 mg/db)o] thZF(31.7£562 mg
/d0ell mls] FAZHoR foJdt FAE Hole
Zo] #ZH ATHP<0.05).

Triglyceride®] 78 &7(43.3+12.66mg/d0)o]
47853521 mg/do)oll Bl SAH O &
oJsAl 7Hagk Ae #HEL T AR (p<0.05),
Ok Folatst 2T Atololxe Fog zbe]
7b HFE A ekskth(Table 6).
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Table 6. Biochemical Analysis of HDL, LDL, Total Cholesterol, and Triglyceride in Each Experimental Group
HDL-Cholesterol(mg/d¢) LDL-Cholesterol(mg/d¢) Total-Cholesterol(mg/dl) Triglyceride(mg/d{)

Normal 2881550 145+6.83 66.8£17.94 80.5135.21
Control 3174562 15.0+3.85 76.8+13.70 43.3+12.66"

T4 26.4£397 9.7£2.16 53.5t9.60 5321569
Morinda 21.14593* 17.2+8.28 60.2£19.33 21241065

Control, PTU; T4, PTU + T4; Morinda, PTU + Morinda.
*Significantly different from the normal group at p<0.05.
*Significantly different from the control group at p<0.05.

6. BER FO0i=Z QIst ZHM 7|59 vt 7. BHR FO0{Z QIsh ZHAMMIE|9| B35}
ERke] 49971 PTUR fate 134171543 B39 Fo7k PTUZ 28 3443715 A 8
% Ratd] 7734 7150 HAe 93 otry] % Rat®] 33 240 v FEs gotrr] 9
A&l T3, T4, TSHE =43l A2 3 73448 F%3+9 Hematoxyline-Eosin(HE).2.
T3& 8%4+0.84+0.13 ng/mb)oll vla] thZ7(0.50 2 N F 3agn| A sl 2ATHoR By}
+0.05 ng/m)o] EASH R FoFt AAS HY st
THp<0.001). A4 (Fig. 2, NormaDollMe dAs 743
T4E 20964009 pg/dl)e HAH(4.314093 1 dE 7 299 SRAQ o X (follicle)e] =
pg/dDel wlsl FAGH o2 Fofoi HAT HYlo 719} BeFo]l & A E AL jlom, ozl £~
WHp<0.001), K Fo(0.590.02 pg/de, p<0.05) 71k 44 9A & FAFH ANk
I} T4 FAT6.131.53 pg/dl, p<0.00DlA= o )27 (Fig. 2, Control)o| A= ¥ 7ke] Ad =z
Eo] Hlel BAHCR fofF S/ Bk Ao] 9= PTUY 23+ A T 229 A
TSHE ti&7(5.1141.03 plU/me)o] BAH(1.71 o] AR o] dxe BES §X5HA] Bl Qe
+057 wlU/mO)el B3] BATHo= FosiA F AL #FE & YAt dFTYRY thyroglobulin

7FF S Hp<0.001), kA FoI(358£0.68 ulU 7 A% colloid7t BE Hlojgolom, o ZAbo]
/ml, p<0.01)3 T4 FoJ(1.42+0.35 plU/me, p<0.001) o 7Hh% ZFo

P 234 epithelial cell
< gz vEA SAgHeR Fod as TSHe| A= o3 AFFo=2 uppar, 37y
YR AtHp<0.01)(Table 7). o ZZolm Hul i) AAFE R 01-0} w0}
Table 7. Thyroid Function Test in Each Experimental Ak
able 7. Thyroid Function Test in Each Experimental = R w7 2

Group Tyroxine 97 (Fig. 2, LT4)oNAM= 4 a

P

3] ] 4/\]— A
T3 (ng/ml) T4 (ug/dl) TSH (uIU/md) gEAo] AT e AFsoslon, o=

Normal 084013  431£093  L71+057 ol HE) A f 2Rel=e ARew edd
Control 0.50+005™" 0.96+0.09™"  5.11+1.03"" M‘“ AELE AL Sl As #E2T F

it

T4 0524004 613£1.53#0  1.4240.35%x Atk 3 epithelial cell &9 S7F 2 HI$7
Morinda  0.590.02  1.49+0.37+  3.58+0.68** oz HlE) dAEY Y gito] BAE T
CDHIIOL PTG, T4, PTU + T4, Monnda, PTU + Morinda. E]’%%i ‘E[:;O%E-(Flg 2, Monnda ]}\i_\i_ A ’]

" Significantly different from the normal group at p<0.001
sxSignificantly different from the control group at p<0.001 2% o ¥Abo] 7HA o] AATEI H|S=E A FA
«+Significantly different from the control group at p<0.01 g3 9L

*Significantly different from the control group at p<0.05 =
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Fig. 2. Histology of thyroid gland of Normal, Control,
LT4, Morinda-treated Hypothyroidism rats
inducued by PTU.

Control, PTU; T4, PTU + T4; Morinda, PTU

+ Morinda.
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