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Effects of Backchulsan and Backpeundu on the mucosubstance of
the goblet cells in the small and large intestines of the mouse

Jin-Taek Kim « Tae-Hun Kim - Dong-Hoan Kim*

Dept. of Anatomy, Oriental Medical College, Dong Guk University

ABSTRACT

This study was performed to identify the effect of Backchulsan and Backpéundu, on the muco-
substances of the goblet cells in the small and large intestines of the mouse.

After injected castor oil into oral cavity, the experimental animals were administrated with
5.952mg per 30g body weight of Backchulsan, with 0.519mg per 30g body weight of Backpeundu.
The specimens used in this study were obtained from the small and large intestines of the
mouse. All specimens were stained with periodic acid-Schiff reaction, alcian blue pH 2.5 and
alcian blue pH 1.0 procedures.

The results were as follows :

1. The most remarkable decrease of neutral and acid mucosubstance was observed in the
control group 1 and 6 hours after castor oil administration.

2. Increase of neutral and mucosubstance was observed in Backchulsan administration group
3 hours in comparision with that of control group administrated of castor oil, especially of the
upper and lower villi regions.

3. Increase of neutral and acid mucosubstance was observed in Backpeundu administration
group 6 hours in comparision with that of control group administration of castor oil.

4. The most remarkable increase of neutral and acid mucosubstance was observed in Backchul-
san administration group after 3 hours in comparision with that of Backpeundu administration
group.

* WEAEY BEHAE MHNBEHE



(2] At aREst BR MBS K FRERR BREA CiA e Y

I. & i@

aftie gRaMirelstns 3o £,
g7 o8] FERHEIR o3 MEEIHED
RuHFEMAME “BuHEIFRBERTAE S
BRI SHon] FEW G &P gL
2 NRUERK, BBESEE, KT,
HESHEA FHST stk

BREES(ZH ! Legumi nosae) S 4w
BIlX ke HEMES Y, - Bi8o2 B9
7ve] TR 1739 KBS @FIst gEd) 1t
HEEs L B, AEY BRATREE K3l
I JWEfME, BEAE, HERE, EBILE,
REZRS B0 BE, B, RS B
%‘- q.ﬂl&xsﬂﬁ.lﬂﬂ)

HEAReEe AAW 45 BEES 50
8t BBNE FEY HEC ¥Hild 3EFH
¥ FelFYo] fFAE st 1o 0 (Pigman
& Tsuikd)™, EX X =& ik o 2
HEI kel ggsidn Ao BLE
KB AN siEe BRES iR ¥
# B (mucous blanket)-& A3l &4 E o]
ToEd &¥AY FH BE MKW,
HIELRE BRBILFACZYH Rag
olyel BRFE HEEEY LA 2
¥ 98 B3 glon HEd A 224
313 RAF distd ¥WEIgm Yo
(Heatley ,Florey, Bennett)3>#34

BEBEAAN HRe HWsle HRERE
1867 Schulzeol| 2}3t “theca cell” & iC§%
H olg) MIELEKREN HRES B3se
ol ouiA| 3t MfElE RS ol F g A
ShThowas ok i e EmE A Ed s,
SRR, 271A BEWHE, AZ2 4 Gramo-
xone, Prednisolone Acetate 52 2.¢19l <3}
493 9@AF vgs deiceE HEst

@ol Baso] glrgsvenas grurigst fhik

Mol HWiHHE HEES HEtErez
Mtk 2 hUHEER SES D ERtEEE
£ sulfates mucin® nonsulfated musin& 2
U2 g4 sulfated mucin strongly acidic
sulfated mucin® weakly acidic sulfated mu-
cin2. &, nonsulfated mucin- sialomucin, sia-
lidase resistant sialomucin, hyaluronic acid %
71k EEERS VMR HEBRER U3l
(Spicer,Lamb9}Reid)*** & BRAME &+
HHRES BESEE F sulfated mucin®t
€ P87 8l Periedic acid-Schiff¥+-g,
alcian blue pH 2.5 2 alcian blue pH 1022
A A 5} G o} s

GEA K EFHET TR ABH
HE FEANA aMEs BaREE RoidHE
g 3 MBS KBS AR BEES
PR SR FEMH o ol & #HiEse
utol e,

II. WEHH % HE

1. RERMH

Bl £AT #he AS 20~3099]
ICRAl B#AE T2 glo] LAY
o] W AT YE&EY —UHrES G2
2.

B¥  Puerariae Radix 89
AZ  Ginseng Radix 19
=W Atractylis 49
B7E%E  Hoelen ig
RE Saussureae Radix 19
EE  Agastachis 19

HE Glycyrrhizae Radix 49
BREe BE
BFRZ  Dolichoris Semen

s>
o)



aitHs AREZ AR B KB FRERR BEEA vl GR (3]

2. EEFH*

A7 1005 £ &< 32093 WHF 2009S
Z} 2} 3000mé round-flaskel ¥ 3t FEIEAK 2000
mé-g 7+ o BFIBR T O BES B
BRI F freezing dryero] Ho] A7
K-S £& BitER 390.689(Sample A) AR E
17.329(Sample B) 2 ¥ 11 X BRI Ta s
REER BEsd ERA

KRB S EER HEBE Afsdyan
(Sample A), BREHKET(Sample B)o 2
Urdon WEN 3 BRI Yokt (ca-
stor oi) & ER309% 0.15mé-e #HESIYT
3A1o] AT Fol Bitsk 712 (Sample
A)E AF 309%F 5952198, BETY A
(Sample B)E A% 3099 0.519m92 RO
8l ok WEE T BE T (Sample A, Sample
B)& 1, 3 6, 12, 24, € 48A1Zko] At
etherffifEsto] B <3 =B [E15%, j‘\'
€ EH3 10% 9 F# formaline 2 24
AL 23H F 4um FAY paraffinBHE
BEAT. FEAT HE RS Periodic acid-
Schiff$+-¢-(McManus & Cason, °©l8F PASE
2¥71%h), alcian blue pH 2.5(Spicer, Pearse :
o3} AB 252 2F71%) 2 alcian blue pH 1.0
(Mowry : ©13} AB 1022 <¢718H)g A8l
%}ﬁ q_.ss.iosuen

olg 3¥MYPAN PHHEEL F=
PASYFEo] Axaoz kg o LAI¢
Z 4 (alcianophilia) & 3] vl<FdtAY A9
S, BENRHES A BLHEKEHE (sulfa-
ted mucosubstance or sulfomucin) 2 AB 1.0
M dejxoz FMo g FAHE A, 7[g
BitE ¥ (MEZ A5 TEE sialomucin 2 8) &
AB 259 FEHE Aoz FAHIA.

¥IREY 9% }_"‘E‘rf—‘}’ﬁ. AA BHYNE

2 Spicerst Mever”, %, Yamada®, Shea-
han-l—} Jervis® Z o] WL (FH3lo M2

B(blue), F M2 R(red) o2 FASET 3

ttte T8 S48 Fxd o Yo

e A4 0, TFFY oM 4, S Y

Bl T B e 2 A Rtk

3, a8 vl Fg REHS 4259 65
28 Yol HAFYY,

. | 8 Bk W

1. EE8

2285 Jejunum) @ FRIRMES A Sk
me} FiolHNE AB 105 AB 259 o] A
B BA(3B) = e A% FAUB)L,
Lo MRMEEL TS5 o9 Fa B4
(3B)€ =: PASHHSo] 2% HA(SR)
ZE S 2¥ A9UR S HAT AB 10
ddo) #ME U 9 FRKMKREL 25T
ol 28 YAREAE HE KkMERE T
TS FRAREE oo Aued &
E7} g3tk

BI85 (Iium) @] FFRMEIE &
M KT LIS} iy 73 H4(3B), &
SFPMEEe 2359 AA(B)E HY
31, AB z.sogwt PARENE HYow,
RELHS THE 2§ BYGBRA e
A BA(4B) L, &9} MRMBESE 235
omu 7% RA(2~3B)& HSiTh. PASY

& HELBY FHE H—‘?— J 41 (4R)

2, o9 FkEmse 2% JAGRIS =
Fea=3

X35 (Colom) ¢ MFiki@lES & ¥ m
¥TEe) @RA nEA BEFo 9
G 2os FIARELTE FRE |
54 B 9QeH AB 1094
A5 o] FM(2B)E HH AB 259

T 745 (2B or 3B)-& =} PASH

AB 1094

\
b

9 H

r,rn«wvownn‘;v‘
oo ot odn > Jo [u
o kM2



(4] AftEs BRE7 AR hBE KB RN REA oAde B2E

rxEmAAME g 23 HAUR)E Big
dxe F5=2 AHAAMOQRE FHAU}.
(Table.1)

2. #igEr

3 v} 2b i (Castor oil) #RERT 9] 288 HRikAR
ol ¥mrEe =4 9 AU E K
Ml A g da Zole udey
Mo}zl E O 1AZFEE B4 A3}
39 oo PASHHS AB 10, AB 2594 2%
NA Hufatbe] A 4 HIE VAT =B
FRMRA PHEEEES INTERE s
8l7] AAstR e KELHSG THAM %
WHES 247 AR 3AE, 68T
A Refmitel Asyh 7+ At g.(Fig 1)
BEHHRES INNTYEH RELTS} TH
BERE A7 AlFst HA] AT, 6
AT A RE 713 \Ezt Astd o B
RikdEiar HBERE =24 2 F¥Ese
Fikidie] AR o) we il Aol
AR HERES FHA FAo HEEY
A4RstE A3 & ANen F3 RE
&AM 2 Wt AA3 JEhgd. i
KB AT RE Wsielr] Azt 64
LFAM 7R A3t BEREES 14
TERE WIS AFEre AT A
7H3 st PASRHS, AB pH 2.5, AB pH
109} Hueaty A 9 WslE Hol M
mAalen BRERKES PHEHEE #Fa
i AT A fEEY A dE3
AR KEHFRMEEA BERY =4 €
SRS AT AA FRERRES B
HikEel Bastgen 48A1LTdME #H

wHEe Hetyol EFEHT 7t79th.(Table.

2,5,8)

3. BEH¥

Bt ER R F (Sample A) 2} 7585 FRiki
M HREY 24 £ FAEse AR
e} i Role oy HEER] Hldtd
PASHHS-, AB 1.0, AB 2.5%+8-2] & AMo] &
MERE N TTEE F7Hst7] Al e
W HREERY SSEIAMRE gL A
ZE A RN B EES i
HEHEo tdo] o FU1E BYD 6N
T A 7 S8t oh(Fig 2) 4821l
Ae A9 EFHT 2 Lane =t
EE RN HEREY 24 2 4Ad
3le AnMtE R sANTTREH Z7kstA] A
Zelgoeni(Fig 3) MELF2EE W)
AIZRE A TE. PASEHS M 244 LT A
FHERTESY Fel 37 sten AB 259
AB 1L0WHg-AME 24A17HF oA BEtEXSIEE
9] &o] FEIA F7t st KBHRIRA
Moy FERES =4 9 3wl mitd
R 128 T 4 A ZHF ol A hiE R E
MEHEES %ol $718 5 c.(Fig. 4) PAS
Hhg-oll A 12A1 22l A hiE b E &) %ol
@A 3 A F7181A T AB 259 AB 10914 9]
Lfapke 1277073 2441 2Tl A B
BHES 5718 29oh(Table. 3,69

BREKRET (Sample B)Y ZEB Rk
Pl RIS =4 2 F1 a3t e 6T A
PASYIS, AB pH 2.5, AB pH 1.08] #fo)
F7t8k7] ARG o =g AN B
HHRE S hHRBEEY 4ol A F71s
Rot.(Fig. 5) EBFRMRA BEEY =4
2 FHAZE AT AM Zrtslgon
53] MELRAA pHEHmES ESMRSE
B F7H7 39 (Fig 6) KB
Mol  FHEE WEE AT



gt ARzt AR MBI KiE RARA BEEC vide ¥ (5]

PASHHS Hufmpfo] F71st7] Alzstyed,
(Fig. 7) 12A1+3 3 241 2ol A 242k PAS
W3 Hufatko] SU1E B AT 48Rl A
v Lol EHA 2= JE T (Ta-
ble. 2,4) BEME¥SHEE S WEE 62T
AB pH 25 ¥ g Ado] Frist o n (Fig
8) BAILFAME F4de] EH M=
£ Yerytth(Table. 57)

o]}l A& FEdI B HEHA
E NNTEE PHBEES BERKREY
Hufattol A7) ARSI AT T 64
[T A Hufatre] Wiy @ASA FAs

Ao}, @itER R T (Sample A)2 I vlRMig
(Castor oiD i ER T ol B]s] AT H-E @i,
2205, KBl MKMIEA MIKEY Retkol
Z7187) A EEte A T A 7HE #AH
Z7t8 BHYor] 48A21F0) oz EFHH
I Ze RatES HAd. AREHRT (Sa-
mple B)& I ulaHl(Castor oil) #HER
dl &) 6AI MR- [ER, =S, KBS MEHE
3 FRRAE 47T F718H71 AlARSEe) 484
ol oz EE#HY Z& REks H
At

Table 1. Staining properties of mucosubstances and the goblet cells of the small intestine in

the normal mouse.

Organs Portion PAS ABpH25  ABpH1.0
U 4R 3B 3B
Jejunum L 4R 3—4B 3B
C 3R 3B 3B
U 4R 3—-4B 3B
[lium L 4R 3—4B 3B
C 3R 2—3B 2B
N 4R 2B 2B
Colon B 2R 3B 2B

Degree of staining - 4, Very intense : 3, Intense : 2, Moderate : 1, Weak © +,

trace . 0, Absent.

Abbreviations . AB, Alcian blue . PAS, periodic acid Schiff - R, Red

- B, Blue
- L, Lower villi goblet cells -
o N, Surface epithelium

. B, Body and colonic gland

1 U, Upper villi goblet cells
C, Crypt goblet cells
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Table 2. PAS reaction properties of mucosubstances and the goblet cells of the small and large

intestine after administration of castor oil,

Hours after administiation
Organs Portion N 1 3 6 12 24 48
U 4R + 0 0 + 1R 3R
Jejunum L 4R 1R + 00—+ *T—1R 1—2R 3—4R
C 3R 2—3R 2R + 1R 2R 3R
U 4R 4R 3R 2R 1R 1R 2R
IHium L 4R 4R 4R 2—3R 2—3R 2—3R 3—4R
C 3R 3R 3R 2R 2R 2R 2R
N 4R 4R 3R 1-2R  1—2R 2R 3R

Colon
B 2R 2R 2R 1-2R  1—-2R 1R 2R

Abbreviation are same in the table 1.

Table 3. PAS reaction properties of mucosubstances and the goblet cells of the small and large
intestine after administration of Backchulsan.

Hours after administiation

Organs Portion N 1 3 6 12 24 48
U 4R + + + 1R IR 3R
Jejunum L 4R 1R 2R 1—-2R 2R 2—3R 3—4R
C 3R 2R 1-2R 2R 2R 2-3R 3R
U 4R 4R 3R 2R 1R 3R 3R
Ilium L 4R 4R 4R 2R 3R 4R 3—4R
C 3R 3R 3R 2R 2R 3R 3R
N 4R 4R 2R 1R 3R 4R 3R

Colon
B 2R 2R 2R 1—-2R 2R 3R 3R

Abbreviation are same in the table 1.
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Table 4. PAS reaction properties of mucosubstances and the goblet cells of the small and large
intestine after administration of Backpeundu.

Hours after administiation
Organs Portion N 1 3 6 12 24 48
U 4R + + +—1R IR 2R 2R
Jejunum L 4R 2R IR 1R 1R 3—4R 2—-3R
C 3R 1—2R iR 1R 2R 3R 2R
U 4R 4R 3R 4R 3R 3R 3R
Illium L 4R AR 3R 4R 4R 4R 4R
Cc 3R 3R 3R 3R 3R 3R 3R
N 4R 4R 2—3R 3R 3R 4R 4R

Colon
B 2R 2R 2R 2—-3R 3R 3R 2R

Abbreviation are same in the table 1.

Table 5. Alcian blue pH2.5 Staining properties of mucosubstances and the goblet celis of the
small and large intestine after administration of caster oil

Hours after administiation
Organs Portion N 1 3 6 12 24 48
U 3B 2B 0—1B 0 + + 2B

Jejunum L 3—4B 2—3B 1B 1B 1-2B 1—-2B 2-—3B
C 3B 3B 1B 1B 1B 1B 2B
U 3—4B 2B 3—4B + 1B 1B 2—-3B
Illium L 3—4B 2B 3B 2B 2—3B 2—3B 3—4B
G 2—3B 3B 2B 2B 2B 13 2-3B
N 2B 2B 1B 1B 1B 1B 2B

Colon
B 3B 3B 3B 2B 1B 1B 2B

Abbreviation are same in the table 1.
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Table 6. Alcian blue pH2.5 Staining properties of mucosubstances and the goblet cells of the
small and large intestine after administration of Backchulsan.

Hours after administiation
Organs Portion N 1 3 6 12 24 48
U 3B 3B 2—-3B 0B 1B 1B 3B
Jejunum L 3—4B 3—-4B 2B 1B 2—3B 2—3B 3B
C 3B 3B 2B 1B 2B 2—3B 2B
U 3—4B 3B 3B + 1B 2-3B 3B
Hlium L 3—4B 3—4B 2—-3B 1B 3B 3B 3—4B
C 2—3B 2B 2B 1B IB 2—-3B 2—3B
N 2B 2B 1B 1B 2B 2B 2B

Colon
B 3B 3B 2B 2B 2B 3B 3B

Abbreviation are same in the table 1.

Table 7. Alcian blue pH2.5 Staining properties of mucosubstances and the goblet cells of the
small and large intestine after administration of Backpeundu.

Hours after administiation

Organs Portion N 1 3 6 12 24 48
U 3B 3B + + 1B 1B 1B
Jejunum L 3—4B 3—4B 1B 1—-2B 2B 2—3B 2B
C 3B 2B 1B 1B 1B iB 2B
8) 3—4B 3—4B 2B 2—3B 2B 3B 3B
Ilium L 3~4B 3B 3B 3—4B 3B 3—4B 4B
C 2—3B 2B 2B 2B 2B 2B 3B
N 2B 2B -+ 2B 1B 1B 2B

Colon
B 3B 3B 1B 2B 1B 1B 2B

Abbreviation are same in the tahle 1.
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Table 8. Alcian blue pH1.0 Staining properties of mucosubstances and the goblet cells of the
small and large intestine after administration of castor oil.

Hours after administiation

Organs Portion N 1 3 6 12 24 48
U 3B + + + + 1B 1B

Jejunum L 3B 1B 1B 1B 1B 3B 2—3B
C 3B 1B 1B + + 2B 2B

U 3B 2B 2B 1B 1B 1B 1B

IHium L 3B 3B 3B 2B 2B 2B 2B
C 2B 2B 2B 2B 1B 2B 2B

N 2B 2B 2B 2B 2B 1B 2B

Colon

B 2B 2B 3B 1B 1B 2B 2B

Abbreviation are same in the table 1.

Table 9. Alcian blue pH1.0 Staining properties of mucosubstances and the goblet cells of the
small and large intestine after administration of Backchulsan.

Hours after administiation
Organs Portion N 1 3 6 12 24 48
U 3B + 2B + 1B 1B 2B
Jejunum L 3B 1B 3B 2B 2B 2—3B 2-—-3B
C 3B 2B 2B 1B 1B 2B 2B
U 3B 2B 1B 1B 1B 2B 2B
Iium L 3B 3B 3B 2B 2B 2B 3B
C 3B 3B 1B 1B 1B 1B 2B
N 2B 2B 1B 2B 2B 1B 2B

Colon
B 2B 2B 1B 1B 2B 2B 2B

Abbreviation are same in the table 1.
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Table 10. Alcian blue pH1.0 Staining properties of mucosubstances and the goblet cells of the

small and large intestine after administration of Backpeundu.

Hours after administiation
Organs Portion N 1 3 6 12 24 48
U 3B 0 +0 1B 1B 2B 1B
Jejunum L 33 0 1B 3B 3B 3B 2B
C 3B + 1B 2B 2B 2B 2B
U 3B 3B 2B 2B 2B 2B 2B
Iium L 3B 2—3B 3B 3B 3B 2—3B 2-3B
C 2B 2—3B 2B 2B 2B 2B 2B
N 2B 2B 1B 1B 1B 2B 2B
Colon
B 2B 3B 1B 2B 2B 1-2B  1—-2B

Abbreviation are same in the table 1.
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Legends for Figures

Fig. 1 Jejunum of control group after 6 hours,
PAS staining. X 400.

Fig. 2 Jejunum of experimental group Sample
A after 6 hours, PAS staining. X400.

Fig. 3 Illium of experimental group Sample
A after 6 hours, AB pH25 staining.
X 100.

Fig. 4 Colon of experimental group Sample

A after 12 hours, PAS staining. X 100.

Fig. 5 Jejunum of experimental group Sample
B after 6 hours, AB pH2.5 staining.
X 400.

Fig. 6 Illium of experimental group Sample
B 6 hours, PAS staining. X400.

Fig. 7 Colon of experimental group Sample
B after 6 hours, PAS staining.
X 100.

Fig. 8 Colon of experimental group Sample
B after 6 hours, AB pH25 staining.
X 100.






