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Effects of Juakium-derivative on Hematopoietic Effects

Shin-Myoung Park, Young-Chul Kim, Jang-Hoon Lee, Hong-Jung Woo
Department of Internal Medicine, College of Oriental Medicine, Kyunghee University

Objectives : Acording to the fact that Juakium has been frequently used in a lot of prescriptions to tonify bone marrow, We
examined the hematopoietic effects of Juakium-derivative on aplastic anemia.

Methods : After C57BL/6 mice were oral administrated with Juakium-derivative and injected with benzene, we counted the
number of WBC, RBC, hemoglobin, platelet, nucleated cells and other erythroid parameters and weighed the spleen. Also we
measured the expression of CD34 cell activity and analyzed the bone marrow tissue and spleen tissue histologically.

Results : The results are summerized as follow:

1. The Juakium-derivative plus benzene group showed the improvement in the number of WBC, RBC, hemoglobin, platelet,
nucleated cells and other erythroid parameters, compared with the benzene only group.
2. The spleen weight and the percent of CD34* cell of Juakium-derivative plus benzene group was higher, compared with

the benzene only group.

3. The bone marrow tissue and spleen tissue of the Juakium-derivative plus benzene group showed the decrease of the

infarcted area compared with the benzene only group.

Conclusions : These results suggest that Juakium-derivative has hematopoietic effects on aplastic anemia induced by
benzene through increasing the blood cells and stimulating the activity of CD34" cells. Therefore it is expected that Juakium-
derivative can be used clinically to the patient with hematopoietic system disorder.
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1) Aok

Benzene, corn oil, 2 ¥ 7 &8 o (RBC lysis
solution), formaldehyde, 4 £3 F8A 0] Al&H
PE-anti-CD34+& PharminogenAl(Torreyana, USA)2]
AEE TR, 71 it A% EF A %S
AHE3IRAT

2)FEHE A 2

2 43¢ Y5t A" C5TBL6 pl-2t g
FEAFLd A Pl AEGLA 2FAE(ZR
Sl A 22.1%0] A, 24 8.0%0]3F, ZH 50%0|
a8}, Z3| B 8.0%°)5}t, &dF 0.6%°14, ¢l 04%c°]4,
AFhet B FE98] FE0 A& 2222CE A
& fA et 25U 484 344 A0 F 4

Prescription of Juakium-derivative(JKUD)

o 2 A ok 3 ALY
wihE Rehmanniae Radix Preparat Rehmannia glutinosa 53
[ITE59% Dioscoreae Rhizoma Dioscorea japonica 27
i vn Lycll Fructus Lycium chinense 27
H h Eucommiae Cortex Eucommia ulmoides 27
IR Corni Fructus Cornus officinalis 25

+ & Achyranthis Bidentatae Radix Achyranthes japonica 25
HT Cuscutae Semen Cuscuta chinensis 25
BEAE Cervi Cornus Colla Cervus nippon 25
HER Glycyrrhizae Radix Glycyrrhiza uralensis 13

Total 249
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A 149 e &% Uy 2ok

4) AL FEE £

HA &7k 33 B FF4 13002 713k
o G5 F&7)oA 3A 7 33 AL 4L Y
ol A3t ol & S FF A (Rotary evaporator,
BUCHI B-480, Switzerland)2 ¥23}d], o]2 t}A|
24 7A27|(Freeze dryer, EYELA FDU-540, Japan) &
o] &3] WP, Bl AZETL WE(-84
T) B3 A 3e 2 343t ARSIt

2.4

1) Benzene ZA] ¥ Aplastic anemia v}-9-A~29 54

a}l2-~off 2] 3l7] % benzened 2ml/kg(20%
benzene/com oil, B20).0. & v}~ SR FALS
ATt FAR oF 504254 15 33)(H, &, B) T
BRI, mpA| S T 48Xt Fof ethyl ether® ©}3)
g Fof v, 24, 8 T& BN

2) F7)3710pE Fo

C57BL/6 ul$-4 30v}8) £ 22} 10v}a)®) 3202
T-E3 & HAF, benzene + com oil (B20) T X7, 1
23 1497 71§ 7bald(612me/kg) T +
benzene + com oil (B20) 4@ F o2 FE3IHTH 4
oA = A7 Fof 8UAHE] benzene s
o2 S50l 157 33 437

) HIZFA 24

Benzene(B20) A} wlA|% o 48A12 ¥ w)Ahg
Z 23l electric chemical balance(MC1, Sartolius,
Germany)Z. 001g7l#] &3 514}

HEFAE &3

O HETF F A

WEF o) A4 benzene A 2] 48A17 & A4
A AHcardiac puncture) 2 YT Y& AF5E 7S
Z7)(MINOS-Roche, France) 2 WME 7 4~& Fonio

214

119 &3} Minos-STE 24 sl9 .

@ AYF 5 ¢ HRZEH FA AL
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@ a8 F AL
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3ttt

@ Nucleated A £~ A A

Nucleated A ¥£4>& Fonio¥j 11¢] &3}9] Minos-ST
2 23as0

® FAEXFAEA7](flow cytometer) & ©| T
CD34* Al £ £4

Benzene(B20) v}A| %} 2] 48A17F ¥ u}-$-20)A
2 SFAT 47 LY AL At AY T
& AAS L, AXEE S D5 (3%
o}24,0.4% NaN3)Z. 28] £ 4T B
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dickinson, USA)Z HAZHA 2 E A& E5
AE BN e CellQuest T2 1L o] &3l CD34
A ¥ (positive cell)2] B]&(gated, %)S- &3t}

525 2 oA g3 A4

A& F59 ¥AE 10% formaldehyde §-4 ]
2R F Al 22k B 8A12 F4E T,

Scheme 1. Tissue Processing

----------- 20% formalin 24 hr.
Dehydration | <=--=wceeu-a 70% Alcohol 30 min.
1

| mmees—oeees 80% Alcoho! 30 min.
----------- 95% Alcohol 30 min

mmmmrem———— 100% Alcohol 30 min
e i 100% Alcohol 30 min.

----------- Xylene [ 30 min.
P mmememeees Xylene [ 30 min.
I mmemmemseeew Xylene [I 30 min.
----------- Paraffin wax 2 hr
R e e T Paraffin wax 2 hr
Embedding | --~~-~mmw-- Paraffin wax
----------- Microtome



Scheme 1. Harris Hematoxylin & Eosin Staining
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1. gollof ojxlz 4

Benzene X 2] 481|7F Fof AEsled WP L, HY
T, 82w, 22249 1, nucleated cell =
7)€} erythroid parametersE 2% 8}t

- Xylene | 10 min.
———— Kylene 1 10 min,

---- 100% Alcohol 2 min.
————- 100% Alcohol 2 min.
-~ 90%Alcohol 1 min.
-—-- 80%Alcohol 1 min.
-——— 70%Alcohol | min.

---- Harris Hematoxylin 6 min

-———- 1% HCl-Alcohol 4 drops

Ammonia water 30 sec.

-==- Eosin sol. 6-8 min.

- 70% Alcohol 1 min.

80% Alcohol 1 min.
90% Alcohol | min.
100% Alcohol 1 min.
100% Alcohol 1 min.

Carbol-Xylene 2 min
Xylene [ 2 min.
Xylene [ 2 min.
Kylene I 2 min.
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Table 19]4 2¥ v} 2ol B4, benzened A
& T, benzened} HASIPNY F25S WY A
g Fog Yol dEd 27 AT HY
T 227} 108+1.18(X 10°/mr)°] 9 11, benzene 2 &)
& ol A& 406+008% ZHAasdch AAZ
EoFo|HE 82940592 ERS benzened #
T T vigle WEF Ut FEHE AL BF
g 4 AATHP<0.001).
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Table 10]A] B vle} o] AT e HEF
227} 8.37+0.22( X 10%mr)o] %L 3L, benzeneS ] 3+
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T 4 ARAHP<0.001). EF FATolM e HES
¥l $2]7} 123+023(g/dl)°| 11, benzene S 2] &
ZAAE 105+0.112 Zasigod, 373708
EdZAME 117401322 3B AE B3P
% UATHP<0.001).

i 5ol W

Table 1914 B vho} Zo] BTN = 4
4=7F 7.82+0.28( % 10%mo]} 1, benzene S 2|3
TANE 5920442 ZHasgot FALIN
A FoME 722402022 N} benzened Az
g Zoll Hdte] i £71 REHe A& AR
& 4= U AThP<0.05).

4) Nucleated cello] 1]} &= 43¢

Table 29| A H& Hl g Zo] FAFAAME
neutrophils7} 13.1+1.08(%)°1%1 1L, benzene2 22|
g FAXE 94+123(%) 22 a8t A3 L71
) Eq oM 18.6+1.52(%)2 el gzE
o H}3}d neutrophilse] £7l6le RS BEAE 4 9
A tHP<0.001). Lymphocytes8] 739 FATAA =
780+0.67(%)°1 A1, HZF M E 70.4+1.50(%).2
2 Zasigov, A5 R M E 767+
1.20%) 2.2 F7tete AE #2E + A9

(P<0.01). Monocytes®] 7% A4TAM= 989k
0.52(%)°1Q 1L, WZTZAME 128+108(%)2 F7}
s, A7 FoFo A = 9.151042(%)
2 e AE BFE £ AAH(P<0.01).
Eosinophils2] 2% 3dTollA & 0.20+0.05(%)°1%
I, Y F e 048+017(%)E F715t9 e, &
A7t B Fo N E 309+045(%)E F716te
A& BEE F UAATHP<0.001).

5) 71 €} erythroid parametersel] 7] X & 4 &

Table 39| A R e} Zo] A} wlf2ore
Het7} 410+2.12(%)°| 3L, benzene2 A 23 Foj]
HNE 333+ 1LI(B)E BAech FAL 0 B
o Fo e 357+201(%)2 YRS dlZ2 T v]&}
o Het7} 7b8tke AS #2385 UdAed 54
4L ¥tk MCHY B¢ AT 172+
051(pg)e]| Y1, dZ T HE 13.8+£025(pg)E 4
R ou, A7 FATAAE 1522041(pg)
2 Z7ksle AL #2384 YQHP<001). MCHC
9] AL FAFME 332+041(g/d)e)Q D, AZ
FoAE 329+034(g/d)R ZAstg e, BA L7}

ol ol ol M= 3331025(g/d)E F7I8te A2
TAY Aoy BAA Fo4E flth

Table 1. Effects of JKUD Extract on the Blood Celis of Mice with Aplastic Anemia Induced by Benzene

Group Animal No. Normal Control JKUD
WBC(x103/m) 10 108+1.18 4.06+0.08 8294059+
RBC(x106/mr) 10 8371022 701+0.10 7534009+
PLT(x105/mn?) 10 7.82+028 592+044 722+0.20%

Hb(g/dL) 10 1234023 105+0.11 11.740.13+%*

JKUD group was administered orally with JKUD(612mg/kg) for 14days, and benzene (2mlkg, s.c injected three times [, 3, Sday) was injected from the 8th day
of JKUD administration. Control group took benzene injection only. Analysis was done on hematologic changes as described in materials and methods. Data
represent means + SE (N=10). Statistically significant value compared with control group data by T test (*P<0.05, ***P<0.001).

Table 2. Effects of JKUD Extract on the Nucleated Cells of Mice with Aplastic Anemia Induced by Benzene

Group Animal No. Normal Control JKUD

NE(%) 10 13.1+108 94123 18.6:£1.52%#*
LY(%) 10 7801067 7044150 76.7+1.20%*
MO(%) 10 9.89+0.52 12.8+1.08 9.15+0.42%*
EOQ(%) 10 0.20+0.05 048+0.17 3.001045%%*

JKUD group was administered orally with JKUD(612mg/kg) for 14days, and benzene (2mlkg, s ¢ injected three times 1,3, 5day) was injected from the 8th day
of JKUD administration. Control group took benzene injection only. Analysis was done on hematologic changes as described in materials and methods.
Analysed result was neutrophils (NE), lymphocytes (LY), monocytes (MO), and eosinophils (EO). Data represent means + S.E (N=10).

Statistically significant value compared with control group data by T test (**P<0.01, ***P<0.001).
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Table 3. Effects of JKUD Extract on Other Erythroid Parameters of Mice with Aplastic Anemia Induced by Benzene.

Group Animal No. Normal Control JKUD
Het(%) 10 410£2.12 333+ 111 3574201
MCH(pg) 10 1724051 13.8+025 1524£041%*
MCHC(g/d!) 10 3324041 3294034 333+0.25

JKUD group was administered orally with JKUD(61 2Zmg/kg) for [4days. and benzene (2mi/kg. s.c injected three times 1, 3, Sday) was injected from the §th day
of JKUD administration. Control group took benzene injection only. Analysis was done on hematologic changes as described in materials and methods.
Analysed resuit was hematocrit (Het), mean corpuscular hemoglobin (MCH), and mean corpuscular hemoglobin concentration (MCHC). Data represent means
+ SE(N=10).

Statistically significant value compared with control group data by T test (**P<0.01).

Table 4. Effects of JKUD Extract on the Spleen Weight of Mice with Aplastic Anemia Induced by Benzene

Group Spleen weight change (g)
Normal 0.111 £0.005
Control(benzene) 0.084 +£0.006
JKUD+benzene (612mg/kg) 0.139 £0.008***

JKUD group was administered orally with JKUD(612mg/kg) for |4days, and benzene (2ml/kg, s.¢ injected three times [, 3, Sday) was injected from the 8th day
of JKUD administration. Control group took benzene injection only. Spieen weight was measured as described in materials and methods. The results are
expressed as the mean+ SE (N=10).

Statisticalty significant value compared with control group data by T test (*++P<0.001).

Table 5. Representative Flow Cytometric Analyses of the Bone Marrow Cell Population for CD34+ Cells in Mice with Aplastic
Anemia Treated with JKUD Extracts

Group Hematopoietic CD34+ cells (%)
Normal 304+0.69
Control(benzene) 53+0.16

IKUD+benzene (612mg/kg)

2284 134%%%

JKUD group was administered orally with JKUD(612mg/kg) for i4days, and benzene (2ml/kg. s.c injected three times 1, 3, Sday) was injected from the 8th day
of JKUD administration. Control group took benzene injection only. The bone marrow cells were isolated and incubated with anti-mouse CD34 monoclonal
antibody. After twice washings, the cells were incubateéd with FITC-conjugated anti-rat [gG. The numbers of CD34+ positive cells were analyzed by flow
cytometer(FACS) and the other methods for assay were performed as described in materials and methods. The results are expressed as the mean = SE (N=10).

Statistically significant value compared with control group data by T test (**#P<0.001).
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Fig. 1 Histological analysis of bone marrow tissue of mice

with aplastic anemia treated with JKUD extracts.
JKUD group (C) was administered orally with
JKUD(612mg/kg) for l4days, and benzene (2mi/kg, s.c
injected three times 1, 3, Sday) was injected from the 8th
day of JKUD administration. Control group (B) took
benzene injection only. Normal group (A). The bone
marrow tissues were isolated and fixed in 10% buffered
formalin and embedded in paraffin. Paraffin sections were
stained with hematoxylin/eosin. The panels are
representative photomicrographs of each of these Infarcted
area (arrow) at bright microscope (Nikon, x 100).
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Fig. 2 Histological analysis of spleen tissue of mice with
aplastic anemia freated with JKUD extracts.
JKUD group (C) was administered orally with
JKUD(612mg/kg) for 14days, and benzene (2ml/kg, sc
injected three times 1, 3, Sday) was injected from the 8th
day of JKUD administration. Control group (B) took
benzene injection only. Normal group (A). The spleen
tissues were obtained and fixed in 10% buffered formalin
and embedded in paraffin. Paraffin sections were stained
with hematoxylin/eosin. The panels are representative
photomicrographs of each of these Infarcted area (arrow)
at bright microscope (Nikon, x100).
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