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The effect of Boyangsengjang-Tang on the growth of
mice and rats

Eun-Jeoung Ku
Graduate School Kyung Hee Univ,, Seoul, Korea
(supervised by Prof. Deog-Kon Kim O.M.D., Ph.D)

This study was designed to observe the efficacy of Boyangsengjang-Tang(BST) on the growth
of rats. The effects on growth, and the secretion of hormones in the serum was measured. Male
BALA/C mice(weight 20-25g), and male ICR rats(weight 120-150g), were each divided into 3
groups | Sample A, Sample B and a Control group. Each group consisted of 5 mice and 5 rats.
Mice received 5¢¢ BST, and rats received 504 BST, daily. Sample A was administered with
normal BST for 3 weeks. Sample B was was administered with 10 times the normal amount of
BST for 3 weeks. Control group was administered with normal saline for 3 weeks. The body
weight, body length, subcutaneous fat, length of femur, serum GH, serum IGFBP-3 and serum
in TSH were measured at 1, 2, and 3 weeks.

The results were as follows ;

1. The body weight of the rats increased significantly in Sample A after 3 weeks when
compared with control group. '

2. The bodyv length in rats increased significantly in Sample A when compared with control
group.

3. The amount of subcutaneous fat in the mice increased significantly in  Sample B after 1
week when compared with control group. The amount of subcutaneous fat in rats increased
significantly in Sample A and Sample B after 3 weeks when compared with the control group.

4. The length of the femur in rats increased significantly in Sample A and Sample B in 1, 2,
and 3 weeks when compared with the control group.

5. The level of GH, IGFBP-3 and TSH in the serum was not statistically different when
compared with the control group.

According to the above results, BST {which reinforces the Kidney's Yang and strengthens
muscle and bone} increases body weight, body length, subcutaneous fat and the length of the
femur when compaired with the control group. BST therefore seems to improve growth.
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IGFBP-3), #44 A3 Z=2E(Thyroid W &S Boyangsengiang-Tang)

Stimulating Hormone, TSH) & &A% # % E e Blg)
B §93% AFE Y7o old B e} B Cerbus nippon 12.00
= ujolt}, AEE Cistanche salsa G. 8.00
S&ERE Cibotium barmetz 8.00
Egg] Drynaria fortunei 6.00
H#I5 Cynomorium songaricum  6.00
i Acanthopanax sessiliflorus 600
£ 73 Achyranthis Radix 400
H . g Eﬁ e Phlomis umbrosa 400
BT Cuscuta chinensts 400
Ak Juglans regia L. 4.00
1. M8 HE  Glyeyrrhiza uralensis Fisch 4.00
1) 3y LE;X xM?rzdae Radix 4.00
. gL L SEL Alpinia oxyphylla M. 200
Riz o BRBEHRR SHBAN K $t5  Polygonatum sibiricum R. 2.00
B3 AL EHsIGod AW BEES R Zizyphus jujuba Mill 2.00
Wik g FEE MBRERES A o .00
2 3
2) BEaRte BE
2) By BALB/CH 4#¢ ICRA AAE & 5
e S Hiko s 4% sy BEE oha)® 18702 U¥o. AFH AET
20-25¢ BALB/CAHl A& et 4% 6HYE 8 Ax A4 F2d4 0ud e, 287 Be
F 120-150g ICRA 9212 A8stgch 108 53¢ anel 5ue, dxTe
R BEEEsCGEERA B E qa AadF suNe Fosuc. FH
fAESH T, 22 £X3] FastHA 28 AT AL BA F29 500ue, 8T
M OERE EBEAA EEAZD £ AR By 10 % oA 50pE, dELS
% 2tor, 5 ES0%AA FHAID W) HAFE A7 S0uH Fasgth
b ol Foj: QF1-3F Alolo) F T
2. Bk H A A A

1) #wEel #HE
WIS ES 1088 58(760g)2 MyIstd 3) B ulEe] WiE ¥ mEek
round flasko)] 23 A Fo] EKIFEAKE 2 ey Q) iRl AxAE % AE FE
BRI REiE mEehod phiietm W3|EE  Astel HER e micl s 15, 2
W BEES0n) ol 10w mE  F, 3F F TEY AL AR A
BES BEO0m)S AP Areetgn. B 2ASE 4 FAA e #BE R AF
2 gy £ BRHFS H
4 & ztzb 1§, 2%, 37 AH

g
o
>
B
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Al BAARAT 1, 2, 35ut  HER B
£ ether FBE Tl BAkes) PAES MifT3t
o L #FE %S 1.5cc BEEHE T
AAT AL FA] 3,000rpm3tol A 105
M oEL o' % mES SEAA -7
0C deep freezerdl B &3}

4) BT BeMH(Subcutaneous fat)& & H5E

Zt A FEY EFE Fob FAA
digital caliper& AM8-3td K THsHFS =
33ttt

l

ojlz <

o dEFE7R] ol
Zole] W3g vl #Esh

Al e mu e

2
g

6) A% T=2E(GH) &4

Growth Hormone ‘Daiichi’ kit (QE A
FAZANE AHE3ted Immuno- radiometric
assy (IRMA}H o= Z3315th

7 JEed¢ 4FIAAGFBP-3) £4

Mm% IGFBP-3 EBEZAH2
(IRMA) (Diagnostic
Systems Laboratories-6600 ACTIVETM
IGFBP-3 Coated-Tube IRMA Kit,
Texas, USA)Z $5% ZRsa0®?.

Immuno-
radiometric assy

8) A AT T=2E(TSH) =4

_Intact TSH9 =4<& ['"®I] RIA kit
(Nichols Institute Diagnostica, US.A)E
Abegtt). BEE M 2 Standard 20044

£ 7} tubeol ¥ ["®I] I'SH antiserums
100 7hstz ®iEAZ & TSH Ab
coated beadE %3l FiioA 2220
READD. BiEkez 29 dEigs o
& tubedld E7IE &A3I AAG o
gamma counteroi A 15/ RES &
3} 3 ot

ox UIO

9) #at o
% B Alold  HEERNQ AREN Wi
& SAS systeme o]&33, F9A4

5% LAT=Z skt

o

M. & #&

A FANM #ZE AFE Table 1,
7zt Table 194 Re npeh o
AR dzdd 15, 2F, 353 T AFY
Haxe 27 31.000%4.183g, 30.380*
7.350g, 30.720%=5302gelAth. AT A
NN HEFRA 1F 25, 3F Fo AF
HExE 247 29.00012.236g, 21.650%
4875g, 26.960+5062go. 2 AlZte] A
o wet AFe F7HE BRI A
Hog FoAL Atk 2FdAME AT
o Zrazt degy FAXSRE Folsa
HP<0.05) 28 F Belld (FEFH 1F,
2%, 35 ¥9 AF HTXE 44 31.000
+2.236g, 29.820£3.065g, 28.250%6.739
o8 BRE FoA HFHOE FFIAL

U BARZ FoAA ] AN




Table 2914 B uie} 2ol #FH oz
79 1F, 2F, 3F F9 AFe HaAe
2}z 145.000%10.607g, 192.420729.228g,
231.140£16.728g°l Aot 4@ AdlA o
BEd 1F 2% 35 o AF YoAE
Z+z} 131.000%16.355g, 186.780+13.463g,
272.800%21.409g 0 2 A 7ko] A ujgle) u}
g AF 78 mnyon 3T dx

AR ERIRON U A iR A I BN S IO

T FAALE (FHE Rt 23
Z Bold SRR 1%, 2% 3% F9
Az #HExs 4z 132000+9.083g,
265.260%22.083g 2. 2

Table 1. Effect of Boyangsengjang-Tang on Weight in mouse (gm)

Weight
Sample No.
1 wk 2 wk 3 wk
A 5 29.000%2.236 21.650+4.875 26.960+5.062
B 5 31.000+2.236 29.820 1 3.065 28.25016.739
Control 5 31.000%4.183 30.380£7.350 30.720%5.302
a) Mean * Siandard deviation
Sample A : Normal concentration of Boyangsengjang-Tang
Sample B @ 10 times concentration of Boyangsengjang-Tang
Controt @ Normal saline
Table 2. Effect of Boyangsengjang-Tang on Waeight in rat (gm)
Weight
Sample No.
2wk 3wk
A 5 131.000116.355 186,780+ 13.468 272.80021.409™
B 5 132.000+9.083 186580114627  265.260%22.083
Control 5 145000+ 10607 192420429228  231.140%16.728

a) Mean * Standard deviation

Sample A : Normal concentration of Boyangsengjang-Tang

Sample B : 10 times concentration of Boyangsengjang-Tang

Control : Normal saline

« @ Statistically significant compared with control group
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2 @8 &%

7 AP BRY
Table 3, 49} 2t} Table 3914 BE
% ol 47 WxZe 15, 2%, 3% F9

A% F3e
]_

Ao HAEE 2z 17.000+0.863cm,
17.720*1525cm, 18.280=% 1.509cmol &} ‘:}
AT AdA AEFA 15 25 3F F

o A% FFNE 27 17.100%0.566cm,
16.100+1.791cm, 17.860%0.808cm o2 Al
Wol AR B AR 2% g
ot FAACE FoAdL AT 2Fq)
£ P<O05S) #oA Q& BAE BT
AYT BollAM AdE2HES 1F 25 3F Z
o] A% FFAE= 24z 17.780+0.444cm,
17.900+0.914cm, 19.100+0.707cme. 8 =

E FoH B@Yoz Feidon 5
Hoz oA g |
Table 44 B ulsl o] & H EHZ
9 1, 27, 37 9 A9 HE A=
Z+zb 30.920+1.819cm, 34.360=+1.097cm,
36.040+0.439cmel At ¥ AAM &
BERQ 17, 27, 37 9 AF FEAe
Ztzb 28560+1.636cm, 32.840+1.214cm,
3854011.335cme 2 Al7to] AFHsHo] uw
g} A F7M8 BFon 3FoAM g
I FAFCE FAAHE HAT (P<0.05).
AET BAX FEFS 1F, 2F, 3F ¥
A% JAFAE 7242 28140%1.973cm,
33.740%0.754cm, 37.680+1.487cmo.2 =
]}\1 ,d—?,!—x% o2 /\Lé_o}oi ox,} 574]

jZ“
o2 foAdol Ak

=

he

Z3
&

Table 3. Effect of Boyangsengjang-Tang on Length in mouse (cm)

Length
Sample No.
2wk 3wk
A 5 17.100£0.566 16.100+1.791 17.860%+0.808
B 5 17.780+0.444 17.900+0.914 19.100£0.707
Control 5 17.000+0.863 17.720+1.525 18.280+1.509
a) Mean £ Standard deviation

Sample A : Normal concentration of Boyangsengjang-Tang

Sample B :

Control : Normal saline

10 times concentration of Boyangsenjang-Tang drug
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‘Table 4. Effect of Boyangsengjang-Tang on Length in rat (cm)

Length
Sample No. -
1wk 2wk 3wk
A 5 28560+ 1.636 32.840t1.214 38.540+1.335"
B 5 281401973 33740£0.754 37.68011.487
Control 5 309201819 34360+ 1.097 36.040£0.439
a) Mean =+ Standard deviation
Sample A : Normal concentration of Boyangsengjang-Tang
Sample B : 10 times concentration of Boyangsengjang-Tang
Control : Normal saline
= o Statistically significant compared with control group
3. BEThRgRhe &3 Aol A = FoA 15, 27, 311— o #s}
kel HFAE A7 1.22240.250cm,

b AP oA wEg msixgre] =7 1.38670.234cm, 1636+0147cm°§ AM
+ Table 5, 6% 2tk Table 514 v © Zage] wet Aspagel S7te 2
wep ol AA Wxzd 1%, 0F, 3% A $ARe2 FIA g
o HspAwre] HyAe 474 0558T STH(P<001) 2FT BellA

k!

ta ol 32
)
L
O
©

0.044cm, 0.744%0.211cm, 0.578+0.178cm o 1%‘—, 29, 37 Fof HatAY B
ol AP T AdlA B Ho 1F, 2F, = zZFZF 1.004£0.084cm, 1.352=
3% 3o HaAw AFAE Zz 0598  0.257cm, 1424%0.064cmeg RE o
+0.147cm,  0623%0.153cm, 0498+ A BT HoR FSEA 3FM TA
0808cmo 2 Azt Ansre) wah ¥ AeE Fodel v T/PE U

Aol F7tg By o BAANLE R t}.(P<0.01)
AL gt A¥F BellA FEFR O%
F, 2%, 3F F9 FHAW FFAE

Zt 0582+0.099cm, 0.786£0.111cm, 0.728
30303cme.z BE FoM HEHOR
FSHFYT 1FAM FAHLE {40l
AE F71E B Yoh.( P<O05)

Table 6ol 4 B nie} o] A gz
T 1F, 2% 3F Fof Ay HTF
Re 247t 1482+03%cm, 1226+
D35%6cm, 2.102£0477cmolYTh. AFTE
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Table 5. Effect of Boyangsengiang-Tang on Subcutaneous fat in mous (cm)li
Subfat
Sample No.
1wk 2wk 3wk
A 5 0.598£0.147 0.623%0.153 0.498 +0.080
B 5 0.582+0.099 0.786+0.111 0.728£0.303
Control 5 0.558+0.044 0.744£0.211 0.578+0.178
a) Mean * Standard deviation
Sample A : Normal concentration of Boyangsengjang-Tang
Sample B : 10 times concentration of Boyangsenjang-Tang drug
Control : Normal saline
Table 6. Effect of Boyangsengjang-Tang on Subcutaneous fat in rat {om)
» Subfat
Sample No.
1wk 2wk 3wk
A 5 1.222£0.250 1.386+£0.234 1.636+0.147"
B 5 1.004%0.084 1.352£0.257 1.424%0.064™
Control 5 1.482+0.338 1.226+0.356 2.102%£0.477

a) Mean * Standard deviation

Sample A : Normal concentration of Boyangsengjang-Tang

Sample B :

Control : Normal saline

10 times concentration of Boyangsengjang-Tang

= Statistically significant compared with control group

4. XKB® Holg &£F

Zs AEFANM dEHE ZHold
Table 7, 83 Zt} Table 7914 H+

¢} Zol AH dx=TY 1F, 25, 3F ¥
of diEE Zol FAHY Hue #z
13592 0.051mm, 13.844%1.409mm, 15.008
10.368mmeol . AT AdA AEF
o 1F, 25, 35 39 d¥§F Zo] HF

[ov F FA8L AR
P BolAH FEFA 15, 25, 3F
o gHE 4ol B¥Aw 7tz 1430+
0.046mm, 14598*+0.473mm, 14.995%
0529mme 2 RE FolAM HFHo=E 4

ik

=59 oy BEAAoZ fojido] T
Table 814 B ule} o] 3 iz

o

ol 1, 2F, 37 %9 dHE ZolYy
A= Zkzb 22.902+0.9%mm, 27.266%

e

AN 27 14.02+0.053mm, 13960+  0.837mm, 26956+3.015mmeolATh. 2d
0241mm, 14704+0636mmo2 A)zte] T AdM AEFH 1F, 2F, 3F F9
ARG Wt gEHE Zoly ZstEe WET dole HFAE Z4Z 24383t

0.95mm. 25.880*£0.768mm, 30.626*
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1919mme 2 A7to] ZA 3o wha} Mwk  0.638mm,

273367 0.792mm,

- 30.366%

Hoz HHE Zo9 F718 BAN 5 0226mmoE RE FoM HFFHoz A
AReZ Fogioel e Z7H7h AT AT 1, 2 3FNN EAFOR §o
2T BAM FEFA 15, 25, 35 F Ao] gk F717F ANTH(PL0.05)
o I Hol HEANE 44 25058+
Table 7. Effect of Boyangsengjang-Tang on Bone in mouse (cm)
Bone
Sample No.
1wk 2wk 3wk
A 5 14.02+0.053 13.960+0.241 14704 £0.636
B 5 14.30%0.046 14598 +0.473 14.995+0.529
Control 5 13.59%0.051 13.844£1.409 15.008 £0.368
a) Mean * Standard deviation
Sample A : Normal concentration of Boyangsengjang-Tang
Sample B : 10 times concentration of Boyangsengjang-Tang
Contro! : Normal saline
Table 8. Effect of Boyangsengjang-Tang on Bone in rat (cm)
l Bone
Sample No.
1wk 2wk 3wk
A 5 24.388*£0.955 25.830+0.768  30.626+1.919™
B 5 25.058£0.638 27.336£0.792  30.366+£0.226™
Control 5 22.902+0.956 27.266+0.837 26.956+3.015

a) Mean * Standard deviation

Sample A : Normal concentration of Boyangsengjang-Tang
Sample B :
Control :

10 times concentration of Boyangsengjang-Tang
Normal saline

= Statistically significant compared with control group
5. 4% S 22(GH)e &H 0.018£0.021(ng/ml), 0.010=0(ng/m}
o AET AN FEEA 1F, 2F, 3F

Z AETAM GHe ZAHE Table 9, F9 44328 AFAxe 47 0056+
1037} 2o}, Table 994 B uje} 7o) 0.035(ng/ml), O(ng/ml), 0.010x0{(ng/ml)
A7 Bz 1%, 2%, 3% o GH 5 o8 Aol ATl wek GH Fte

)

= HIFAE ZZ 004710.006(ng/ml), FET T gloem TAHOE FogAL
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Ak AFF BAAM FEFS 15, 2F,
37 ¥9 GH BaX&e 4Z 0075B*
0.007(ng/ml), O(ng/ml), 0.010+0(ng/ml)
o2 BE FoM AAFoz FAEP
EARLE F9Ae] A

Table 10014 B ute} o] 8H gix
9 15, 2%, 37 ¥9 GH &3+ 47
0.090%0.040(ng/ml), 0.008*0.015(ng/m}),
0.010=0(ng/mbelAtt. 28T AdiA &

59 15, 25, 357 ¥ GH ¥& 3¢

e 27 0085+ 0.030(jg/mb), 0.020%
0.014(ng/mD), 0.010+0(ng/mD L2 A zko]
A3 gto] ol Ayl o R GH k9 F
7he 928 £ fUx SARLE 79
qe g AFT BAA dEFRA 1
ZF, 2%, 3F %o GH ¥& H#XEe Z
2} 0.113%0.023(ng/ml), O(ng/ml), 0.010%
Olng/mhe 2 AARozg FAsHy F
ARo =z FoAdel Ao

Table 9. Effect of Boyangsengjang-Tang on Serum GH level in mouse (ng/mé)

GH
Sample No.
1wk 2wk 3wk
A 5 0.055%0.035 — 0.010£0
B 5 0.075x0.007 — 0.010%0
Control 5 0.047£0.006 0.018=0.021 0.010x=0
a) Mean * Standard deviation
Sample A : Normal concentration of Boyangsengjang-Tang
Sample B : 10 times concentration of Boyangsengjang-Tang
Control : Normal saline
— : No data
Table 10. Effect of Boyangsengjang-Tang on Serum GH level in rat  (ng/mf}
GH
Sample No.
) 1wk 2wk 3wk
A 5 0.085£0.030 0.020=0.014 0.010£0
B 5 0.113£0.023 — 0.010£0
Control 5 0.090£0.040 0.008=0.015 0.010x0

a) Mean * Standard deviation

Sample A : Normal concentration of Boyangsengjang-Tang

Sample B : 10 times concentration of Boyangsengjang-Tang

- Control : Normal saline
= : No data
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X} (IGFBP-3)2]

I

Zt A¥FolA IGFBP-3¢] &A= Table
11, 123} 2t} Table 11614 BE upg} 2
o] AA UFxTY 1F, 2F, 3F F9
IGFBP-3 &4¢°] dH#A & 747 11433+
1.550(ng/ml), 18.940+10.654(ng/mi), 30.883
+3.184(ng/mhol At AHE AdlA <
E5A 15, 25, 35 ¥9] IGFBP-3 ##
A& Z+zt 10.933+3.700(ng/ml), 33.367+
2.875 (ng/mb), 29.803*1525(ng/ml)o.2
AZrol ZA33e)] wel IGFBP-39) %7}
& 2oy BAAHCR fFogAe U
o A¥F BolA dEFS 15 25 3F
F9o IGFBP-3 #Hix= Z+z 13633%
3.742(ng/ml), 18800%2546(ng/ml), 33.000
7700ng/m) o2 BE FoA IGFBP-3
FTEE HAHoR AsadHoy A4

2 Fa4e] A

Table 12614 R vhsh- ol 87 iz
9 1%, 2%, 3% %9 IGFBP-3 B &
A= 27 12.867£3.201(ng/ml), 38.200
4.568(ng/ml), 27.825+4.377(ng/ml)°] 1
AEF AdA FEBFA 1F 2F 3F
o] IGFBP-3 H o+ Z+zt 11733+
6.956(ng/ml), 34.300%1.273(ng/ml), 30.790
T 6214(ng/mh o2 Al7ro}] Ao uf
7 AMutx oz IGFBP-3 718 B Y
sAZes %940 Ae T/ 9
T APE BN FEFC 1F, 2F, 3F
o} IGFBP-3 ##Xe ZHzb 20367%
5.417(ng/ml), 29.100£6.788(ng/ml), 29.638
+ 18Rng/mhoE BT FolN BFFA
o A5t TAHCE {FolAdol 9l

= Z7F gl

B

b

Table 11. Effect of Boyangsengjang-Tang on Serum IGFBP-3 level in mouse (ng/m¢)

IGFBP-3
Sample No. ,
2wk 3wk
A 5 10.933+3.700 33.367+2.875 29.803% 1525
B 5 13.633+3.742 18.800+2.546 33.000x7.770
Control 5 11.433+1550 18.940+ 10.654 30.8333+£3.184

a) Mean * Standard deviation

Sample A : Normal concentration of Boyangsengjang-Tang

Sample B :

Control : Normal saline

10 times concentration of Boyangsengjang-Tang
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Table 12. Effect of Boyangsengjang-Tang on Serum IGFBP-3 level in rat (né/ mé)
IGFBP-3
Sample No.
1wk 2wk 3wk
A 5 11.733+6.956 34.300£1.273 30.790£6.214
B 5 20.367 £5.417 26.100£6.788 29.638 £1.808
Control 5 12.867 £3.201 38.200 = 4.568 27.825+£4.377

a) Mean * Standard deviation

Sampie A : Normal concentration of Boyangsengjang-Tang

Sample B :

Control : Normal saline

de

7.

oM

A3 522(TSH)2| &3

Al &)
=

z¥ g TSH w&=
Table 13, 149} #Zt}. Table 13914
upe} o] AFH gzTe 1F, 2F, 3F
Fe TSH %= ZA49 dTAs A4
0.01020( 2 IU/ml), 0.014=0.005( £ IU/mb),
0010£0( £ IU/mb el v, AL AdA
e Fo 17 2F, 3F %9 TSH %%
Ba A 242 0.010+0( £ IU/ml), 0.010+
0( 2 IU/ml), 0.020+0.017( £IU/mD) .2 4|
el we} nuom %
FA8E it 2¥T BoA
15, 25, 3% %9 TSH %%
e Z+zF 0.037£0.046( £ 1U/mb),
T0( £ IU/mbD, 0.017£0.012( 1 IU/ml)
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Table 13. Effect of Boyangsengjang-Tang on Serum TSH level in mduse ( IUfme)

TSH
Sample No.
1wk 2wk 3wk
A 5 0.010x0 0.010%£0 0.020x0.017
B 5 0.03720.046 0.010£0 0.017£0.012
Control 5 0.010x0 0.014%=0.005 0.010%0

a) Mean = Standard deviation

Sample A @ Normal concentration of Boyangsengjang-Tang
Sample B : 10 times concentration of Boyangsengjang—Tang
Control : Normal salfine

Table 14. Effect of Boyangsengjang-Tang on Serum TSH level in rat {2 1U/mf)

TSH
Sample No.
1wk 2wk 3wk
A 5 0.016%0.009 0.030+0.028 0.027+0.021
B 5 0.277 £0.402 0.010=0 0.013£0.005
Control 5 0.010£0 0.013+0.005 0.015+0.007

a) Mean * Standard deviation

Sample A : Normal concentration of Boyangsengjang-Tang
Sample B : 10 times concentration of Boyangsengjang-Tang
Controf : Normal saline
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