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¥’ XEH (Scrophulariaceae)odl B3}t
= #3 Rehmanniae glutinosa(Gaertner)
Liboschite ex Fischer & Meyer”®9 #
oz WERAHE ®Jd RO LK &8N
of #itd K=ol Ador S BILws
W KIRC(ADSCH )9 FEHA TEamkel &
ME BREHHAOY 2 Lk B Wl
de] girslo] £miE LR BuEe] 34
2 R gER" Hojch

&Y 2 At = &84T g Hist
© el oo ol2d HMENT ERA
st edl ERELEL BRY £ ERY K
firtole] HERS o2 wUn|dol Af2e] 4£RB
wERBZ Badcds stdd. R ER7}
st AWERE ot FR gE: ¢
o} &Kixol BaESE FA+W KRGk ERT E
3 gl ERET #WdlodE: BmS WERS
2 fAs stod P = mggsdd 4
BAS &M @wEEOZ FEAESIZ Ut

Sl A Bole 2 KEC HStd EH
HE BRI A HmR frper BxH
<l 2 ol { pAE AR FE 8AS
T 4y, RE dfolv BRdd 42 &

« Ae ddasly 947

“.

LEY EYSIH #Rs REsId RE &

Skl fgevt RyS sl @i BN

g MEshs BREMHBZ SV BERc) g A
o2 Az 2Pz HRgEes SASE
HES A BEREY BRI HEL A
Aoz By

g2 fmdlA el HI IS &
HE ®EZE WSO o] &Kol TS &
BENDSHE ol AlELMR vlxes ¥8S
#;ESIA L, B o gmmlol MRERERE
2 REARERES BEAYS S5332,
&ol Bhdol HRERERE ¥ BREEER
ES ®BA|7| 2 Methotrexate(MTX) 2 &
s BEREETS PHTS G#&stA

2Y #ye BHE i o2t HHRE
el dle A, BHNE, puRe BEER
5 n&d &ES Qo

ololl 4K, HibH, BHEAIAE wEY
AAE [ MREEFERERE] EEFAORE B&
A7l MR RERE ¥ DBHRERASERES
WEstRw v AEHEAE KRS AU #
%35 ol .
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HE % FE

1. # Xt
1) % v~
A ERol AT KBH= HidolA B
Astd & KB ABBgRdA BHe] pEs
) EBS WS % BB IE FEME
WiEe] MEOED L, B, BT &
187.5 g A o
2) & 7]
faE 19~20g9 ICR% AFE #nt
EFiglel mstdey ERMAN (A,
Agoe S k53 peestHAd —RBAM B
BE RS #EAY oS ®mRod @At
HIFEQ M¥ARmERE 971 A& vl M@
¥e EANOY FORBORFMEN BE
gt mFS 97 Al KRE @A Ay
o % x5 #eSEA —RAM \EA
oS K&l RS
2. 45 &
1) &fEel7]2=mn
SR, BHH P KWW & 187.5g
€ round flaskol ¥ 2000 ml o HRAKES
etz HHBE HWESIH BALEAA 2856
fiBs & WBMAZ /Y WK rotary
evaporator 2 K B|m&S o2 40C BE
BB E2EHAA LHWEHRYIN =
13 g, EHEERAIL 4T BHLEEHA ]
£ T4g$ Ak
2) wwke HA
A7 6rt| S 182 St HRE, £
R, THEHE Y PuEEo2 Yty 4
IRl = AMKESN I~ 2.8mg/20 g2,
EHmAB = LR EHAVIA 10.0mg/20g
<, BupE Bl & Bl EgRlslA 15.8mg/

20g2 18 1@ 14HM KoLgAE}AoY
SRRl = AR 4ABAMKE SRS
N H K

AFEC 2 @AY SERORT ¥ &
BEO EHE heparin HEEH HHBRZ Km
g % RS Alsever K2 msld 4 Tol
A REsdor fFSA 188 LAY A
A skl e,

DR &

BE 9 4HAREAKE 148K #HREI
BB ¥ HEES BBE 5x10° cells/ml
9 BER #Hgd FAXAOKLERE 0.2mlE
EHstd #& Azl

5) EEH BH/RE KA

EREY AMKE %#E (Delayed Type
Hypersensitivity : DTH) 9] -2 Mitsuoka
TP FHikol wet BE 4B B HMEE
BEEEAM 2 x10° cells/ml 2 #i=l &
FROKSEK 0.05ml & HH}Z 2480
o] ®Bi@Y chd REBRRESAES KTHA
ot REEEEES A#HES ether 2 71 A
Fik A7) Digimatic Caliper (Code No.
500-100, Mitutoyo MFG Co., Tokyo, Ja-
pan) & @RS A EEMUEKEKERE T
£ 0.0l nm7bx] REstd £HEREETH S =
RE smsisich '

6) &m 2 i ¥5

REWRER R Tl B¢ 43 EF ether
2 FiEsted gkl BEstz 1 @A s
22 LA # 1ml B0F 9,12XBmm
plastic tube (Falcon No.2058, Oxnard,
CA, USA) ol zA23A &2 % 1 &pEt
B mEI A2 FUEos HEY M
®E BB N % TJ]-6RHLHKEESR (Beck-
man Inc. Palo Alto, CA, USA) & 2,000 rpm
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o 30 4f RUSEAA LB mHE oE
tubeo] Hetgich Wy mMe 56°Col 304
Ml FEBNEAI) % RERM 3 BHFES W
ol Ao

T) BB Pl M

gmol B YHZLE BELT £&EM

©°2 #misld Antibiotic-antimicotic So-
lution (GIBCO, Gland Island, NY, USA)
& 1% %3 Hank’s Balanced Salt So-
lution (HBSS : GIBCO, Gland Island, NY,
USA) 2 %3 #% HBSS7 Sol3le Petri-
dishol4d 22 HEAHZ A AL g R
#e feddz 24434 £ mEdR
£ B¥#EA At

ol ###E nylon mesh 2 WE#std M
b R EsA g2 MiedesE: B*xstn
HBSSZ 3@ &Leedkstadct

8) Rosette HEMmES HE

~ Rosette R (Rosette Forming
Cells: RFC) 9 WES Bach59  F#&el
#ste] ESIH o FHUBEHRS MBI EE
#S HBSSolA 3X10°% cells/ml & #BE
2 @3 A 3x10° cells/ml Y WEER
WES EEKRMER BEHKS 12X T75mm plas—
tic tube (Falcon No.2058)0] &% 0.5ml
4 Y Bestd HOSEESEZ 1,000 rpm ol
A 550 #OSES S 4TAA 30 4MH
BES % HBSS 1ml & mstdA 2449
Al @RS BmEEAIZ =& PBS(Phosphate
buffered solution) ol MEAZ 0.3% me-
thylene blue 3t ¥&& Mgt # o #HEK
€ Hemacytometer ( American optica, Bu-
ffalo, NY, USA)® Chamber 9ol Pasteur
pipette & @35l 3§ W& "Holmalm 450
XfER2 REIstAch MMl M¥ER MR}

418 LAk KES 295 Rosette BRMERE
Eotel 200 @S] MERE AoiA 10° HiEME
¥ 10° Rosette MRMEE HESHA

9) RMERBERMES HE

FERmERe] B BHERH (Hemagglu-

tinin Titer) & #HEst7l Askd Rosette
MramEsas A% mES Bmstyl @&
A Lo zYH g#metd HBET mHE
microtitration plate (Limbro, Hamden,
Conn, USA)S £ Wello #mEBeEHasik
o7 2f%FFMEBY miy 2541 0.5% M
¥ARMREERS 502148 msld 2 BES
ttg 37C 5% CO, #5%% RolA 18w
®ES % FORBEEFES BE ASIAS
o RMBRBERES do7le mEe] BER
BB BREEMZ TYd

10) KRimERBOEFES AE

HE AR M ERS #3 BT (Hemolysin

Titer) & WEsh”] B3t &£ 43 MmF
& microtitration plate (Limbro, Hamden,
Conn, USA)9 & Wwellol #ERBEHAS
®o=Z 2fE%RFIHBL miF 2541 0.5%
EERMBEHERST 50£14 me & & Well
of 5f% M3 FR oW 25414 m3}t
o 37TC 5% CO,smRBAA 18/ &
B3 % A¥EXRMOEKZT 23] AOS Yol
GEHBRERS BORHE #HESIH .

X |

1. Bl A% REd v 8

REST 1408 B0 LEBY REFEST @
B £HAHAKS HHEI HREMY Er#
BRES HEstr] Rt EF¥AKRmE (SRBC)
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2 RBEAZ 4H % EEFRODKRES ARUGEE
BEpe ol HEHG obS 248M & EENUEE
R BREES Ag westadd o gRn
< 0.27+0.03mm%A 2, £HWA 7 2y EH
(Sample 1) 0.40+0.04 (P 0.05), %
# 38 7} 2 g B¢ (Sample 1) 0.39+0.03
(P 0.02) bl 7|AfER (Sample )
2 0.46£0.05(P<0.02) & R%& HEH
o] AES £E dolBr] R/ t-test &
Bwstdl vl g@etel sl HrmsiAl 8
me Ao 2 Jvetod MMmAEL 4 )
ZfpBto]l 48.2% EHMIE Al A BB
44.4%, BIEA ) @B T70.4%%
(Table 1).
2. MEEMIES Rosette MR olx]+&

-2

REBH2 HEHMS fFEY E¥EAKMDERA
HY REREMRES H&st] fstd g2
RESES T3 MBS mistd MEAR
9] Rosette HRMEHES WEIRD vl HR

Bo 10° mEEMEE 10° Rosette HR#l
KT 36.1x2.8@EICY, 4u¥Ar 2nER
(Sample I)-& 51.7+5.8(P<0.05), &
# 3% 7] 2B B¥ (Sample )& 48.6+3.6
8 (P{0.05), Bubiks 7|~ @p¥ (Sample
M) 51.6+4.2(PC0.02)2 =F A%
#ole HE veplon sl AmEelrla
BERl  43.2%, ®HiEeds) A%t 34 .4%,
Bl 7] 2 EBEol 42.9 %%tk (Table 2).
3. FORBERMAN vlA= wE

BRI HRNMS @¥kimEkd H3 5
EFREE HESA log. ko2 FHESIAA ut
HEES BMERFEES 5.33+0.330l% 09 &
#38 7] 2 Bf (Sample 1)& 6.500.22
(PC0.02), &7~ % HE¥ (Sample II)
& 6.50+£0.34(PC0.05), gl r| A8H
Bt (Sample M2 6.67+0.33(P<0.02)&
25 HEHEIA #mE Jeld ot (Table 3).
4. ROERBOFFA v]A= g8

T RN E¥ERmik] &3 &

Table 1. Effects of Solid Extracts of Raw, Dried and Steamed Roots of Rehmanniae

glutinosa on DTH in Mice

Group No. of animals Dose(mg/20g) Footpad swelling(mm) P value
Control 6 0.27+0.03%
Sample I 6 2.8 0.40+0.04 ¢ 0.05
Sample I 6 10.0 0.39+£0.03 {0.02
Sample I 6 15.8 0.46 +0.05 <0.02

The mice pretreated p.o. with each solid extract for 14 days were sensitized i. v.
with 10° SRBC .and challenged i.d. with 10®° SRBC 4 days later. Footpad swelling

was measured at 24 hours after challenge.

Sample I : Solid extract of raw roots of Rehmanniae -glutinosa treated group.

Sample Il : Solid extract of dried roots of Rehmanniae glutinosa treated group.

Sample [ : Solid extract of steamed roots of Rehmanniae glutinosa treated group.

a) Mean= Standard error.
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Table 2. Effects of Solid Extracts of Raw, Dried and Steamed Roots of Rehman-
niae glutinosa on Appearance of RFC in Mice

Group No. of animals Dose(mg/20 g) 10° RFC/10° Spleen cell P value
Control 6 36.1+2.8%

Sample I 6 2.8 51.7+5.8 {0.05
Sample I 6 10.0 48.6 3.6 <0.05
Sample I 6 15.8 51.6+4.2 <0.02

The mice pretreated p.o. with each solid extract for 14 days were sensitized i.v.
with 10° SRBC and challenged i.d. with 10*° SRBC 4 days later. Quantification of
RFC was measured at 24 hours after challenge.

Sample I : Solid extract of raw roots of Rehmanniae glutinosa treated group.
Sample I : Solid extract of dried roots of Rehmanniae glutinosa treated group.
Sample Il : Solid extract of steamed roots of Rehmanniae glutinosa treated group.

a) Mean+Standard error. RFC : Rosette forming cell.

Table 3. Effects of Solid Extracts of Raw, Dried and Steamed Roots of Rehman -

nisa glutinosa on Hemagglutinin titer in Mice

Group No. of animals Dose(mg/20g) Hemagglutinin(log, titer) P vlaue
Control 6 5.33+0.33%
Sample I 6 2.8 6.50+0.22 <0.02
Sample I 6 10.0 6.50+0.34 <0.05
Sample I 6 15.8 6.67x£0.33 <0.02

The mice pretreated p.o. with each solid extract for 14 days were sensitized i.v.
with 10®° SRBC and challenged i.d. with 10° SRBC 4 days later. Hemagglutinin
titer was tested at 24 hours after challenge.

Sample I : Solied extract of raw roots of Rehmanniae glutinosa treated group.
Sample II : Solid extract of dried roots of Rehmanniae glutinosa treated group.
Sample I : Solid extract of steamed roots of Rehmanniae glutinosa treated group.

a) Mean=*Standard error.
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Table 4. Effects of Solid Extracts of Raw, Dried and Steamed Roots of Rehman-

niae glutinosa on Hemolysin titer in Mice

Group No. of animals Dose (mg/20g) Hemolysin(log, titer) P value
Control 6 5.17+0.17%

Sample I 6 2.8 6.33+0.42 <0.05
Sample I 6 10.0 6.17+0.31 {0.05
Sample I 6 15.8 6.3310.49 <0.05

The mice pretreated p.o. with each solid extract for 14 days were sensitized i.v.
with 10° SRBC and challenged i.d. with 10° SRBC 4 days later. Hemolysin titer

was tested at 24 hours after challenge.

Sample I : Solid extract of raw roots of Rehmanniae glutinosa treated group.

Sample Il : Solid extract of dried roots of Rehmanniae glutinosa treated group.

Sample W : Solid extract of steamed roots of Rehmanniae glutinosa treated group.

a) Mean=*Standard error.

MBREE HWESA log, GO FHEA v}
HEHL 5.17+0.17°1%000, #pEdr]~
FrHEE (Sample 1) 6.33+0.42(P0.05),
il 7l A% Be¥ (Sample 1) 6.17%0.31
(P<0.05), 7] 288 (Samplell)
2 6.33+0.49(P<0.05) 2 25 &matol
ek HE#ds #mE: Jelld o (Table
4).

% =®

##E-S XEH (Scrophulariaceae)dl &sh
T SFETARY EY HXOI el B
st MLRABEE o “skHE LHBBHE
hEME BEHE RIA 5 BEXRKE B
# EHELRE ABRBERE” g sl 4K,
o gl Mot ERSIA . SRS it
e KRS B FAMRR RUE AT

H % WEK #AER HEHE 490 EUA
BEESHA 59 fKikol o REML) BEES
SHER B MR ACKH BE &K B8
BE AHLERESRK BEm HE Fu KR
Bl 5 92 BKRE #gos @RSl $toh
DRI g F O R Holl B
w32 o2+ D-glucose, D-galactose,

D-fructose, sucrose 5 %% °”, catapol,

2| & 7t A

rehmannioside A, B, melittoside, leonuride,
aucubin, dehydrocatalpol 5 Iridoid B
faRFN4yE 200 g2l 3 campesterol,
rehmannin, raffinose, manninotriose, sta-
chyose, B-sitosterol & KHo HKEHU
4‘25.3‘)

WmES skl wetb e o R
7b Qedl AEMBACNA LS W] BE
< #ASIAE BN Buii—af BIES
At OIEE A+ B Bk LETE
BT AKHP BRHS RBEESR WH# 6
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& BB RAEEANNL BB &
kK BAE LUFBEAGR{KEA ##5 BiAK
HREHER R85 WE BURDCHEER K
mit AEETyE ® ok S e o] &/
dlAe H Hikol 9 AsId 43k, &K,
PpE-S uhSol Ao AmES kHE
HAEEBOT WM B4Rt TS
BhHE MEEBOL WMEM RERMZ
PR kHEBE HBgRoE WEREMNSE
fEROl Qlch o262 giho]l XRE A
st e WY Lol Mk v Aoz
Hold ol #Ha W F 'L AKBRE
ol 4 mannitol &€&o] KASPAA HERTE
o] #ix #mdct Az, MO FBHERK)
ube} Rl w|inddn s, &
2 giEEaRC] fAmEolvt &l Htd
BEol M B HT BRASHS HRiEo
ZwEuo Bmgctz #/EINIQYT, BV =4
wES HHS WERYHST 4K AcH B
@l ZA R#ste BRAA S Sl
Bge] afol FolAE 7tHol BARA%IKZE w
23 2 RS mEsted HEMol &
o ZgEBE AEAAY TR &S5 9
gapghol masd Byl REEMEd] o
Ae w8 B BEE, X AB Al
K7t RERE 2 NKAKR SgEgd ¢)Xe @
m, &9 A puHol Methotrexate
(MTX) 2 #%= REKEET vlA<c &
Wo| Qlov £, ¥HE, BHKe] RER
f REES HEY #®ES Pob B 7t AN
o}, olell 43, wm¥W, BHEY RBELEH
BES RRHOOZ Hstd ot

RERES A @RS BRIERES
2 Jioh HMREZRFERES 2 THER
of tkafl o]FolAsH ZAfol =M THM

v BMRZt obd MERY Effils %ol
tksled o] FolArlx Fch P WERMBRERE
2 HEHRN 5FA Hitel #kstod o] Fof
Ae Ao THERS =& ¥ BHER
of tkal Higer £EHE Aoz dHA QU
A BIlAv MRURERES BHH] B
3ted Mitsuoka 5-® o FHgol #edtd BEE
EERE (DTH) & WEsld s, Bach £°%9
FHkoll msld A RKMR (RFCOE WESH
gov, BREBERES 497 B Kb
HREEREA (HA) Y FRaxAar®@HL)S #
ESR ok ek ol 4m, L, Bl
B REHE RE rliXs $8% BT
SR #=me Table I~V ZL RS o
Ak, & BREMGE KEJNZ HBRERE #FH
o ®e ohgn o

EERMER KT BREAABRES RES
eVt REEFOHl AUAA THREKFE B
#ol, THRE Hio EE BEXES
o7l Aol o mExl THkZT R#&S
Fol oAl BHsld REER FERE A
olvt MMt REAS AN BB EaE &K
o] AHZ FHE AFAsHA Ho, o| o} FE
off 27} FEHHHES Hsted 2 F A
i fFRIHESQ  lymphokines & AR M 2
HHEAMKS F5/5l9 o MlRE sldw
RIERE D Aol 22 EBEEBEBERKE
< FZshA =oh®  g@Ee] DTH+& 0.27
+0.03mm% 2, £EA7| AR 040
0.04(P < 0.05), #HEA7| LKA 0.39%+
0.03(P< 0.02), BubiA7| @B 0.46 =
0.05(P<0.02) & #@Btoll kot 25 #H
Ttro) RESAL BMNEL BFH A7) A58
BEol 70.4%, ¥ 7|2 EBE0] 48.2%,
EWEA ) A fEBto]  44.4 %Ak oehA
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Wing 3 % & o] fo] Hol &m¥AsL, &1y
Kozl o gupiolrlaol BEREBBRES
BgA7 fEARES RETHER X828k
Y Hpamxe] STl By #nE
AU o gl %A fEAIREAE
A3 & F Ak

g Aol BERRESN MESIES T
Mim 2 Xadirl 25 24 mRelkce
Biozzi & ® 2 Wilson® Miller V= #
&t o E® 949 EEEME SRBC
ste] 2ABRE ¥ 66%7t THeln il
7 34 %7t B#EEIA = Bach 9 Dardenn®®
9 #HER Ul Fo MEMRY EYMR KET
oL BE THR®ES AEHtelsdz £ <+
Uck =ebd MRS THREKS TSz
H ARERERERES AW v HER
SAMRAREE 36.1£2.8 BN oY, A
A A EBFS 51.7+5.8(P<0.05), &
HA BB 48.6+3.6(PC0.05), B
A7) AL EBES 51.6+£4.2(PC0.02) 2
BT AufEe]l AUNos #BmERS 4£#E o7
LB 43.2% B 2B
42.9% BaEN 7 A @EBel 34.8%9] Mol
Aok, o]9}2e LR effect T cellel 2
AHRMEY Zolete Wybran s %9 #
&2 v]Fo] Butl, 4, LHEol effect
T cell & ®BimAlAAY =& antigen spe-
cific T lymphocyte® fEEHNS ¥9F9
SRBCoell #3t iK%/ (membrane re-
ceptor) o BFHES A& THEEST 44T
F ek,

A7l A, wRdrls 2 B
AHHEVT BRERERREN ol 8L ¢
ol 7| <3t SRBCE B&II & MmEs
SRBCel #3F k@ BORES HEs}

A ul HA-titer & %MF¥o] 5.33%+0.33
ol 47 AHEBEL 6.50 +0.22
(P<0.02), H#FA/NAHABEL 6.50 +
0.34(P< 0.05), A7l A RBEL 6.67%
0.33(P<0.02)22 257} HEHE A #
mE Jepyl o HL-titer = HEHEo] 5,17+
0.170]0 05 &mEA /| ~HHEHBES 6.33 £
0.42(P<0.05), #p¥A7|ALABH- 6.17
+0.31(P<0.05), @7 lAgAHES
6.33+0.49(P<0.05) 2 Wi Z571 %
Berdl eted #HRHE e BME vehle
ojejzte. FRMLEEE Claman S *°, Mitchell
2 Miller 5% 2 SRBCol #3l KR
FRRES TMRY BMike #MEfrFmoz H
e BER v 5o w®EEol T cell T &3t
A EEAA ol JH{sl helper T cell ©]
E# B celld fEANUT WKk F3A3
voBRY g X gRudozs ¥ 4 o
et

LALES 82 Hol EmRY e ¢ + ¢l
oy DTHE Bt%K, A, %o Ho
2 RFCt 4#3, B¥, &iEe Ho=
HA-titer © B, L%, & JHo=
HL-titer & &£, Bipdl, e HeS
BT MRNAEZRE ¥ BRUERERES 8
mAslE Aoz musc

= -]
4%, L%, Ko ICR% 44
o REREC v BES Ydolrx

A EmEAN A, BRI  weR
Arl~2 £& siEEIG 4HE 10° E¥kh
RS Z&EA 48 &% 10° FE¥EFORE $B
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JB EERTNol] Hsistm 2BsNie MERURER
o2 EE#4B&RFE Rosette MWRMEE
9 HE, BEHRRERESZ KM BRELEFEH

£ WEetdd e 2L #me ok

1) BEREBHRES PEA7| @R, &
B 7] Ay BB, BHRYI)ARERY THS
2 gHE#Ed wsld HEsH win= Aok

2) Rosette BR MRS+« 47 A%
BE, BB 7 AR, Bl r AR
9 JHCo 2 HER Hed HEsiAl @
Aok,

3) FAMEBERES Bl sl A @,
I J] A gy BB, R/l Ak EBEY K
o2 Rl w3t FESH Eins At

4) FMEFRBMORGCEE £udgl 7] A5 HEBE,
SE A AR, LRl gnnd |
o2 gl Hatq HEshAl wmsAch

LAES ICR® 43E BB £H£2 o}
AR, AR Rl 2T @RtERKe B
BAI7l = fEACl el AmiK, Butde i
st o 2 BEFAT XA BERNRER
Ex % L5 ®BEAJE (FHol
A, Bumitol wiFd el o 2
BEZF e Aoz Basdch

AR

B

gETXM

1) &EH: REBEME, A2, KEERHAR
B2 p.125~126, 1977.

2) XS HEREZ (D, A8 8BHX
ZRMBESE p.127, 1985.

3) MRAE  MBEEKK, AL, HHEER p.
603-4, 1977,

4) REH  RWRHEARR, ABRBHABR
MEHE p.10, 1984.

5)

6)

7

8)

9

10)

11)

12)

13)

14)

15)

16)

17)

18)

19)
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ABSTRACT

An Experimental Study on the Effects of
Row, Dried and Steamed Roots of
Rehmanniae glutinosa on cell-mediated and

Humoral Immune Response in Mice

Yong Myong Whang. O.M.D.

In order to investigate the effects of Raw, Dried and Steamed
Roots of Rehmanniae Radix (R.R.: from Wonju province, Korea) on
cell-mediated and humoral immune response, the author performed
this experimental study.

Delayed type hypersensitivity (DTH) and rosette forming cells
(RFC) for cell-mediated immune response, hemagglutinin (HA) titers,
hemolysin (HL) titers were maeasured in ICR mice.

The results were summarized as follows:

1) DTH was increased with the order of Steamed Roots of R.R.,
Raw Roots of R,R., Dried Roots of R.R.-treated group, as compared
with the control group, with statistical significance.

2) RFC were increased with the order of Raw Roots of R.R., Steamed
Roots of R.R., Dried Roots of R.R.-treated group, as compared with
the control group, with statistical significance.

5) HA titers were increased with the order of Steamed Roots of
R.R., Row Roots of R.R., Dried Roots of R.R.treated group, as compared
with the control group, with statistical significance.

4) HL, titers were increased with the order of Raw Roots of R.R.,
Steamed Roots of R.R., Dried Roots of R,R.-treated group, as com-

pared with the control group, with statistical significance.
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Through in the experimental study in ICR mice, these fin-
dings suggest that all of the treated group was increased in cell-
mediated immune reaponse, Raw,Steamed Roots of R.R., were increased
more as compared with the Dried Roots of R.R., and all of the trea-
ted group was increased in humoral immune response, Raw, Steamed
Roots .of R.R. were increased more as compared with the dried Roots
of R.R.
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