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Abstract— These experiments were conducted to investigate the effects of Cervi cornu extract on
lymphocyte blastogenesis in spleen, thymus, lymph node, born marrow cells of Balb/c mouse,
haemagglutination reaction against sheep red blood cell (SRBC), plaque forming cell (PFC) assay
against SRBC and IL-2 production. Lymphocyte blastogenesis was determined by [*H]-thymidine
incorpoation. According to the lymphcoyte blastogenesis test on the immune cell. Ceriv cornu extrat
was showed a potent mitogenic activity on the spleen and lymph node cells, but had mild mitogenic
activity on the thymus and born marrow cells. Mitogenic active component of Crevi cornu extract
was identified to be materials where molecular weights are higher than 5,000 by membrane fil-
teration method. Cervi cornu extrat was shown to increase mitogenic effect on the lipopolysaccharide
(LPS)-stimulated spleen cells significantly, but decrease mitogenic effect on the Con A stimulated
spleen cell at the concentration 0.3%, 1% and 3%. Ceriv cornu extract didn’t show to be haema-
gglutination reaction and showed to inhibit the Con A-induced haemagglutination reaction against
SREC. Result of SRBC-PEC test. Ceriv cornu eaxtract significantly increase the number of PEC
at the concentration of 0.1% and 1%. When IL-2 or IL-4 production was determined by proliferation
of CTLL-2 cells. Ceriv cornu extract was not shown to stimulate the production of IL-2. From the
above results, it is shown that Ceriv cornu extract increased antibody production by B cells, but
nor IL-2 production by helper T cells.
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o0 SdslA defxl R} ofe)zhg-e glond,
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a) FZHEEA); AlFelA] 7435 o +24
3 A4

b) Scintillation cocktail solution; beckmann

¢) RPMI-1640; Gibco

d) Sheep Red Blood Celis(SRBC); Korea Media

e) [*HJ-Thymidine; Specific activity 2.0 Ci/m
mol, NEN

f) Fetal Bovine Serum(FBS); Gibco

g) Glass filter paper; 934-AH, Whatman Co.

h) Phosphate buffered saline(PBS); Gibco

1) Concanavalin A(Con A); Sigma

j) Lipopolysaccharide(LPS); Difco.

k) Interleukin-2¢human) (IL-2); = 73+

D 3-(4,5-dimethylthiazole-2-y1)-2,5-diphenyltetra-
zolium bromide(MTT); Sigma )] Ajek& 13
22 ARt

A& 717

a) Cell havester; Nunc 8 halls

b) Scintillation counter; Beckmann, LS3801

¢) Microscope; Leita Co.

d) Haemocytometer; Supe rior
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e) CO: Incuvator; Korea Manhattan Co.

f) Stirred cell filtrator; Amicon

g) 96 Microplate(96 well, V type); Corning

h) Microplate reader; Dynatech

AESE

3 33 AFAel A A5 6~7F7 ) Balb/c
mouse & A}-8-3}5th.

2ZEaEY

Al 578 Pt 7 $-2& wo) Bigjn
cartilage -7k 10X 10 mm AEe) 72 A=} 40
g2 sl o7)el FH7F 500 miE 7hskz 5¥TH
WA st A 570 Eol A3 A4l F AR
Slell &g A8 187 Bal o2 7H-Ad 88
#ste] 10,000 rpmefj A 2077 BAEE s, oA
ASAE Azt 022 pm ARG T J3te,

Mg gtirred cell filtratorol] 431, A4 7pAgto g,
membrane(5,000<)5 EA Exl=k 5000 o5t
EAE AHRAA 2000 2 553k A g2 A3t

xjzol o5t &2 U mitogenic &4 ol AHD

=7+ SEZ FEH R Aelng nExt £4
o) 7FsAde] AAbEE BE A4 5,000 ©]3-E £
A7 4 9= membraneE o] §-slo] 7} FEoNS
A A R AGEAEF 5,000 o] D FHE A
o2& A(EA}EE 5,000 o)D), b 2] mitogenic AL
v A A2 A E Ffdol 4] EAEc)

Mitogenol| 2|3t Z4|(Blasto3}) PF2 AlE ™™

A ERFH ZA); 6~75% Balb/c mouseZH-E
v, 4, 74 " FeE A &3, RPMI-1640
W) 2] Foll 4 100 mesh o2 Fafste] GHE F-+
& utEr}, o] H-f-oH-2 RPMI-16408] 2] 2 33] A3
%, haemocytometer 2 A| X9 45 A3, complete
RPMI-10 #§=](10% Fetal Calf Serum(FCS)3}--
RPMI-1640 wjA]o]] 2 mM L-glutamine, 50 uM 2-
mercaptoethanole] 375 =) o2 2X10° cells/
me) AZ Feg zA%}

Mitogen &89} =A); Con A%} LPSE RPMI-
164080 =] o} 8-3}(100 pg/mi 8] §-M)3le] o7 P
33, o] N4 completed RPMI-10 v} %) 2 3] 35}o]
AHg-ghth.

96 well microplate $]of} A= FEZ A= 7
AMNEE 2 wellel] 50 w4 F=c} AL AL B
o8-S 100 WA 7133 w7, Con A, LPS $-4-& 7+
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3well® H718 &, 5% C0:-95% O: incubatorel] 4]
37°, 48A17} wl| ket vl F wpA] 9} 417k Aof| 2}7}e]
welle] 0.5 uCi®] *H-thymidineo] %% complete
RPMI-1640 wjA]Z 20 W& 7}l wieF ¥ nunc
cell havestor& o]&3te] AEE F3 A3, &
)24 3 AZE FAHBIL, 1037 Ax F 4A
scintillation counter& o]-§-3le§ WhAbdFg A3
t}. o] AEWol incorporation® *H-thymidine] <
22 HE Ax FAAEE A3

Haemagglutination BFSAIE™

o 2R dad X" A4S AHsH
2,000 rpmel| A 1087 dAEejste] EA4-g AN A3}
3 ARTF AR Jlel 7 AEE FE3] AAR
¥ PBSE 33] A4§ o5 #$ PBSE 343ty
2%2] AW Pty A3k 96 well round
bottomed plate] z} wellel] 25 /2] PBSE 7}3}3,
=zt 2208 AHA wello] 25 S Y2 &3 F
7|14 t}A] 25 WE HEld AL =2hg ubEgte
%] 29] & serial dilution® 3o 2%#7}x] 343}
u}Zo) B2 oFE2 Con A(100 pg/ml in PBS £o) 5
=243 FAdsA AHA sk, w3 E7h Aol
Con A = A& AUkl sl ojg 285
A dolry] st HZ FEAE §le) o)
22512, 722 weliell Con AE 5% YL 3 2%
YT Aefo) g 77)e) wellol] 25 WA 7}shaL 37°
C incubatorol| A 1~24]7} wjokd A&7 $-3uks
AEE FHE3

set FHET BEY H44E (Haemolytic plaque
forming cell(PEC))""”

A X HFN 2A0; v HE 54 Aell, (F) Korea
mediaZ 58] FFLL ASAHIEFE 4H3F &
PBS 10 mi# 2. 2 33] 4|23 ¥ haemocytometer&
o]-&-3lo] A X5 A1, of7]e] PBSE P 2X10°
cells/m/ 9+= o}-g, 6~75 Balb/c mouse2] B7}
WE 02 miE T3t A2 mouse 2H-E v|7
& A& sl RPMI-1640 v 2] 5ol 4] 100 mesh™ S
2 P38l A E F{HAE e o] AE B
frefol] H¥E 43 H5N(0.83g NHLCL 0109g
NaHCO:; 2 0.004 g Na:-EDTA add to 100 m/ with
D. W) 5 mi& 7}3led 37ColA 587 £38A|7) &
RPMI-1640 v} =] 8 m/E 713}, 418-2](1,200 rpm,
58703l AHs-A-& Aotk HxE RPMI-10 vy

Z(10% FCS 3-8 RPMI-1640¢] 20 mM L-giluta-
mine, 50 uM 2-mercaptethanole] 42 =)oz
2X 10°cells/ mi8] £ 52 A £ P-{A-& A&} o]
A E ool =2t 3582 0.01%, 0.1%, 1%E 42
7}k 37C, 5% CO:-95% O: incubatorel] 4] 484])7k
kgl ¥ AEE 435t PFC assay S 3slgich

484k AY; vl ¥ 5313 Al £F supplemented
complete RPMI-10 vl =] (10% FCS¥&-H RPMI-1640
o)l 1 mM sodium pyruvatem 25 mM HEPES, 2 mM
L-glutamine, 50 uM 2-mercaptoethanolo] §-#-3 wj
Aoz A3t 1X 10 cells/mi7} HEE g}, o]
Alx 25 2 10% SRBC, supplemented comple-
ted Wi =], 1.50% diluted guinea pig complement(in
supplemented complete W] =])& 77} 50 W4 go]
2412 £94-2 Cunningham chamberol] Y1 vaseline
o8 WyE F 37C, incubatorol] A 347} wl oFshiL
FA" 434 plaque?] +E Alck

Interleukin-2 % 4 assay"'®"”

A Z %k A log-phase A4S k= CTLL-2 A
¥.& 4A)3}e, complete RPMI-10 vjz] 2.2 33] A
A, AL 24 F71= IL-28 9433 AART &
complete RPMI-10 wx]-& o]&3}e] 1X10° cells/
m/e] FEE AEE Fu|gth

ut 2 o] u| A ol =7} FZ4 0.01%, 0.1%, 1%E
A1t 247} 37°C_, 5% CO0:-95% O- incubatorl] 4]
v o} 3 AF5-H-S F3lod 96 well platelet Al-A127}7]
50 WA 7}sla, o7)ell complete RPMI-10 ®=] 50
WE oA 733 26 FAM3ER, o714 oA 50 uiE
& e z2e wrEgo 2 29)E serial dilu-
tion& 3}ed 2° 7}x] 3| A3sldch 7}2he] wellsl] v]2]
Zu)g CTLL-2 A= goi(1X10° cells/mi)E 50
WA 713k % 37C, 5% C0:95% 02 incubatorell A 2
7k kg F M| E£Z2]8 MTT assay method & °]
43t A3} dz2FoZ4 IL-2(150 U/mh)S
$)o} FAdsHA Aste] i dslaict

MTT assay; 297} s &3t 5 7+2be] wellell MTT
-8-8(2 mg/m/ in PBS) 50 p/#-& 71351 37C, 5% O-
incubatorol| 4] 447t E<F wiFalodch o] wiekdE
4] £2(2000 rpm, 10 min)3}od 454-& A~ 3k
A= formazan ZAA | 200 W4 dimethyl sulfo-
xideZ #7}3}31, microplate shakerol] 4 5%7} sha-
kingslo] 43 3}¢ic}. ©] 78 microplate reader®
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2 E Zv= pharmacological calculations sift-
wareZ 2] Student’s t-TestS AF&-3}ed f-o]A AR
< 3¢y, 28]3 EDw»3tE Probits®] Quantal
Dose-Respond-&- AH8- computer 2 2] s}gdt}.202

adn W uE

X120l g #2] Y mitogenic §HA 240l

=7+9) FZN-S Amicon® stirred cell filtratorE
o] &3t F-AF 5,00 o) o3} He) Y &
%+ membrane$ 93 wulslHA] AL slAagte g
HAFE 5,000 ©)3H5 F2AIA ExIEF 5000 o] 4
6ol FFHAIA, o1 5& 27t A=) A u|R AL
DA 2 Bg-No) A mitogenic AL A3 A=
Table 13} 2},
Table I—Indentfication of expected molecular weight

on the Mitogenic active component of Cervi
cornu extract by membrane filtration method

Unit; cpm
Original .
Conc(%) solution 5,000* * 5000 |
0.5% 4.260 5.568 942
1% 6,618 10,224 736
2.5% 9,926 15,066 798
5% 13,480 20,056 900

* Molecular weight
**Control; 1,070 cpm

Table Iell4 R A 3ro] FAPEA] HAl=k
5000 o] Ake] zEz}o]md, o] membrane #3] whx
WA g&E o 4k

Haemagglutination test

7% Aoka 2R2E 1,0000929) lectin 3H3HE50)
G2 A 9low, o] 52 Con A9} %o lymphocytes
mitogen & EA] A& vehll= 7o delA gl
o} & lectin 3JFHE-E-2 E-o]3lA haemagglutination
S-S dodlv ZoE 4 oy, wed] B o
FARe 52555 dg AT it SAS
A3 & 2 A= Table 119} 3o}

Table 1o B& wle} 2+e] Con A(0.1 mg/m)&
2° (512)9] titerZ uepli=d) wisf 574 FE2E2
A8 SRS A wrskem, ZH2e] welldl
Con Ag 54 71§ §- %7} 2592 29 4dilu-
tiong stod H7kgF S WhEAI o E HE 23]
Con A9} $74uhe-& dAsh= 7oz RAFHLH
olu] Con A5 W= 8= &3 Hh-ES 57 F580)
2° titero|] 744 A 7= EHE epiSITh 9
A2 ¥ ol FAEAL Jectin 3HEo] ohd Aoz
At gt

odod Aol Ci St mitogenic E

=7} 2%E2 Balb/c moused] B AXE, FA
AE, Qi AE 2 F5 A Eol] i mitogenic
effect& #23 A7 Table MI-VI2} 7}

Table II-IVo| A Bz npe} o] n)7k A Lo 4=
48 hr, 10%0H i AL ehg o, Con
A} frAREE B =5 vebich =3 FAM Eell A=

Table II—Effect of Cervi cornu extract on the Haemagglutination of sheep red blood cells.

Group —> dilution factor
21 22 23 24 25 26 27 28 29 210 211 212
Con A e T +4 4+ + + +/— - - -
(0.1 mg/ml) 213 214 215 216 217 218 219 220 221 222 223 224
21 22 23 24 25 26 27 28 29 2)0 211 212
Cervi cornu B " B - B - - B - B ~ B
extract 213 214 215 216 217 218 219 220 221 222 223 224
Cervi cornu o1 92 23 A 05 96 97 98 2 910 ou 2%,
extract +/- + + 4 + T T o S e S S
+ 213 214 215 216 217 218 219 220 221 222 223 224
Con ABMI) 4444 +4++ ++++ ++4+ ++++ +4++ +H++ FF++ A

I R s b ot o S S SR A
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Table III—Mitogenic effect of Cervi cornu extract on
the spleen cells

Table VI—Mitogenic effect of Cervi cornu extract on

the bone marrow cells

days [*H]-thymidne incorporation (cpm)
Group 24 hr 48 hr 72 hr
control 1,966+ 15 3565+457 2,982+ 423
Con A o001 303t 83150+ 1072' 30834+ 177"
25ug/mg) T e T
0.01% 4212+ 383" 74590+ 87" 8304+ 644°
0.03% 8,070+ 326" 15,290+ 1,578' 24,213+ 1,956'
0.1% 14,630+ 202' 37,611+ 302' 32,205+ 435!
0.3% 21,945+ 573" 58,820+ 2,219 24,871+ 603"
1.0% 26,970+ 7341 72,748+ 1,206" 14,196+ 1,118"
3.0% 26,026+ 714" 19874+ 260' -

Each values represents the mean+S. E from 3 times
(*p<0.05, 'p<0.01)

Table IV—Mitogenic effect of Cervi cornu extract on
the thymus cells

days [*H)-thymidne incorporation (cpm)

Group 24 hr 48 hr 72 hr
control 220+ 10 524+ 8 50+ 4
Con A 1 ' N '
@5 pg/mg) A01+123" 7356+ 897"  6,679+243
0.01% 542+ 28' 329+ 39! 474+ 33!
0.03% 570+ 27' 383+ 58" 733+ s51'
0.1% 544+ 15% 440+ 49" 720+ 48!
0.3% 462+ 31" 622+ 114" 1,060+ 84!
1.0% 453+ 13" 975+ 79' 2072%+ 86'
3.0% 401+ 19' 8471+ 86" 2,067+ 128'

Each values represents the mean+S. E from 3 times
(*p<0.05, 'p<0.01)

Table V-Mitogenic effect of Cervi cornu extract on
the lymph node cells

days [*H]-thymidne incorporation (cpm)
Group 24 hr 48 hr 72 hr
control 4951+ 39 1414+ 13 405+ 11
(2.?;2/:1,;) 56344263 1278+ 74 577+ 8
0.01% 5042+ 38 1,323+ 178 202+ 4
0.03% 4952+ 94 1,250+ 2 536+ 62
0.1% 4969+ 79 1,543+ 179 819+ 391
0.3% 5,015+ 24 2,072+ 331* 1,954+ 401
1.0% 5,118+ 57 3,280+ 1161 3,558+ 56"
3.0% 3916+ 178" 3,808+ 156" -

days [*H]-thymidne incorporation (cpm)
Group 24 hr 48 hr 72 hr
control 781+ 72 1,990+ 36  4684+583
(z_gir;/‘:\n p DIWL613 T1GL218" 77281 425"
0.01% 1206+ 27t 6,231+ 203" 19539+ 641!
0.03% 1,800+ 65' 12858+ 286" 41,688+ 1,116'
0.1% 3198+ 95' 289784+ 1687' 55731+ 1532'
0.3% 6516+ 324t 67209+ 1209" 45877+ 1,006
1.0% 10164+ 2568' 90548+ 2591 23759+ 1,778"
30% 12010+ 951" 33380+ 1577 -

Each values represents the mean+ S. E

(*p<0.05, 1p<0.01)

from 3 times

Each values represents the mean+S. E from 3 times
(*p<0.05, 'p<0.01)

0.3% -

50
0.15% —~
Value

' Thymus

—'7Lymph node

Spleen

{mmune cells

Fig. 1— EDsx value of mitogenic effect of Cervi cornu
extract in immune cells

72 hrell A #H39 BAEE Yehy, Con ARTH=
Fe YT vehin, dutdl AEAE 48hr,
1.0%0 4 2129 8= E Jepl™, Con A} FALgH
AN E el 283 FFA RN £3F 9
EXL o} ggAde] ok g o 4 3ok
w3t 7} JA) £o) th3} mitogenic FHEZE ED
wgbo 2 EAste] B A3 Fig 13 2} Fig. 1014
R uie} 7ho] w[AF Al £2] EDw 3te] 0.06% 2 7+
Wi, 4 Al Xl B3 EDs 3to) 0.3% 2 714 ).
o] AL R wlFo] k7t FHEL v AXo WiF
24go] 714 @, Y7HA0.14%), F4(0.19%), 25
AxgFoz ZHgAde] AadE 4 5 dsdd-
wl2bs| A E¢] population 2 H-E] {53 B
¥ A Eo)| A ok A Zo uls)A B cellso] Bo)
x50} g)o.n 2 Bcellsel] gk 2Hgo] 73 7o g
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W ofgkg vz A& GolRy] H3te] WL
kgt Axh= Table VIIZ 72t

Table VIIol| A B ule} o] 572+ 2Z&Fo] Con
Ad] F8e gk oJEACR oA sl AL of 2=
alslem, LPSol| gt #H8-& 0.3%, 1%, 3% Al &
ASIA S AL o 5 qlsich

=2t FEEQ WY MY Y HMPECH
o{xl= gE

=7+ F%-E9] motogenic effect A}l A vjehd
3} 7ho] 17k F&-50] B cells®] &40l Foi==
03 Z2A5|o] B cells®] BAEE EolHoz o
ofx® 7] 93t SRBCE 731 vl AlE9) A%
Bfdel %zt 582 001%, 0.1%, 1% 78t 4
8hr Ml F AEFE A3, B cells?] EolAal 1t
Q0 A AYT 34 34 AP st £ A
Table VIII>} 22t}

Table VIIIell A Hi= vie} o] =7t 225
28] ZAlo) g8 o] A o 7 2hasli alivf], 0.1%,
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Table VII—Mitogenic effect of Cervi cornu extract on
the Con A and LPS stimulated spleen cells

[*H]-thymidne incorporation (cpm)

Group +Con A +LPS
(2.5 pg/mi) (75 pg/mi)
control 2,286+ 25 45453+ 1,671 35,632+ 666
0.01% 7,230+ 6491 43456+ 1,352 35,080+ 301
0.03% 12,202+ 634" 45606+ 637 34,566+ 1,239

0.1% 24,943+ 1,155 42,225+ 1,220 34,636+ 772
0.3% 33,046% 503" 37,765+ 1,201 40542+ 7717
1% 38264+ 782" 37,214% 215" 43,116+ 188!
3% 39,836+ 179" 35257+ 9507 40,918+ 7227
Each values represents the mean+S. E from 3 times
(*p<0.05, Tp<0.01)
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=% ~’F§%0| IL—Z gl 1L-4 MMl o|x|l= HEk
w7k & Eo) AAMEF T cells®] ko] B2
3 FA1ol| 4] 748t mitogenic 4-& el
7o & Hol T cells®] FAldx 243t 7o 2 F
Axo], B g xR= T celss Foll4] B cells®] 34|
S x5, cytotoxic T cells 418 =95
helper T cells®] Z7}tell disliA 57 550 o4
2482 3H=7] oto}l B7] $1slod IL-2 ¢ IL4 assay
A& stk

1L2-¢] AAdell= T Yo 71 5-0)3HA4 helper
T cellse] Ty 7oz obeix] glow, CTLL-2
AZE IL-2 2 IL-49) 23] 41 log phase® ZA3)=
AE=Z ogelA gich

weha) B AFAs BA AlZ] A E ool
w2} 2B 001%, 01%, 1%2 74543 48417F v

Table VIII—Effect of Cervi cornu extract on the hae-
molytic plaque forming cell and number
Con A and LPS stimulated spleen cells

Group Number of Number of PFC/10°
cells/m/ PFC spleen cell
control 4.77X10° 2550+ 352  169.85+ 24.42
0.01% 501X10° 2100+ 146 140.00+ 9.74
0.1% 552X10° 4417+ 285" 294.35+ 18.86"
1% 5.82X10°  56.33+4.05' 375.43+ 27.03¢

Each values represents the mean+S. E from 3 times
(*p<0.05, 'p<0.01)

Table IX—Effect of Cervi cornu extract on the helper
T cells on spleen cells
Unit; O. D. X 1,000

Diluting . ol 001%  01% 1%  IL2*
factor

9 313 0 0 0 1933
2 157 0 0 0 2137
2 0 0 0 0 182.7
21 0 0 0 0 1717
% 0 0 0 0 1253
2 0 0 0 0 98
o 0 0 0 0 643
2 0 0 0 0 537

*IL-2; 150 U/mi, 'Each values represents the mean from 3
times
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o F Alzd8 1A a2 IL-2 or IL-4 assay & A3 3}
93} (Table IX)

Table IXN 4] B u}s} zFo] %7k F2-Fo] IL-29]
AL 53R Bah= A o2 Holhelper T cells2)
FAele A3 2Ag3kA] devhe S FHYE F
ek

a2 8

Balb/c mouse?] WA o g =7t 59
stz EAS A7 29 oS e AHE
a9t

L Bt gIY& o] 8-3te] EA18k 5000 o]} o]
ate] EAS 747 8 5% 9% 7IA A lynm-
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