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Effects of Cordyceps militaris Mycelia(CMM) oral administration
and herbal acupuncture at BL13, LU4 on asthma induced by
ovalbumin in rats

Jae-Hong, Kim - Myung-Rae, Cho - Choong-Ryul, Ryu - Woo-Suk, Chae

Department of Acupunture & Moxibustion, College of Oriental Medicine,
Dong-Shin University

Objective : The aim of this study was to investigate the effect of CMM oral administration and
herbal acupuncture at BL13 LU4 on Asthma induced by ovalbumin in rats

Methods : Several experimental items were measured and compared each other ; that is body weight
change, oxygen consumption rate, Albumin change, white blood corpuscle change, Erythrocyte change, Ig
E change.

Results : 1. Body weight was significantly increased in herbal acupuncture group after its
administration while there was no such a response in oral administration group.

2. Oxygen Comsumption rate was significantly increased in oral administration group and herbal
acupuncture group.

3. Albumin in serum was significantly increased in oral administration group after its administration
while there was no such a response in herbal acupuncture group.

4. White blood corpuscle in blood was significantly increased in oral administration group after its
administration while there was no such a response in herbal acupuncture group.

5. Erythrocyte in blood was significantly increased in oral administration group after its administration
while there was no such a response in herbal acupuncture group.
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Conclusion :

LU4, asthma

6. IgE in blood was decreased in oral administration group and herbal acupuncture group but there
was no significance in oral administration group and herbal acupuncture group.
Based on the above results it is assumed that CMM oral administration and CMM
herbal acupuncture can help the treatment of Asthma induced by ovalbumin in rats.

Key words : Cordyceps militaris Mycelia(CMM), oral administration and herbal acupuncture at BLI3,
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o ggxoz WA 3% 2@, 714, ¥%
o AR RAPY,
Ags WZe uet thord okEo] AlgHET)
ddle) d7elM # 577 & Auus) ¥y
2449 A ATUY HTTe] gny o
528 f2 JAE, 2 59 49} anap-
hylactic shock QA &, # £90 NH7} guinea
pigd] ¥7] WA AAE 4§02 718 Hy A
A Byolx WEF o] gdw2s] Y W
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XABEE FAEHNY £8 202 WHIHWE
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Aazee, A 597 & 59 99448 B
Aoy HIKBY ATE FF I g
#gt A7 ofF AHEA Foh

oo A= FHIXE Mk RE & Mg &
7 Fol7h AgAY @ FLH27) ZAEe nA
= 9E%E Yolry] Y8 ovalbuminlE ¥
asthma®] oiste] A5}l Abriug P o4 -
Yysta Wg 5 #ES v mAE N B
ks Sh=

0. A= g =y

1. M=z

1) %

AFol o 200+30g2) Sprague Dawley#| 2
# BRE ARZAURE 24~26T)elx E3
AENRIR)E FES] AHEA A dFY
Feh A¥A @A HIAN F APl A
=3

2) A

B Age) AFE kA= A goky thAd o
Azl 24 HAekgolN Ahe 5% 8z
2 gasi] AHgagith
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D A 24

REFAE AAE T2 121682 FHT
1,000miz 7 24417t 4 FRFE AS B3P
A7t B e AAFAR oRE F, AT
(Centricon T-42K, Italy) 2 5,000rpmelA 30%
gAY TS FHin AEAL
rotary evaporator (Buchi, Netheland)Z F&#&
FEIANA 100mE AeFed, 58 A
e FEAZV|(ARAFHIANE ~70TAN F2Z
ANA AFHOZ dojd HAe %2 4.01g°IA

SO

2) A4 #

A Fo] oF 200£30g2! Sprague DawleyAl2] #
# AR 1ml¢ PBSel £#¥ 1mgd ova-
Ibumin(OVA)e]l 200mge] aluminum hydroxide
adjuvantel FZA|A Haje FARBIYTL 14 72
¥ 1494 1ml PBSe} &8l€ 0.2mg2) oval -
bumin(OVA)el 200mg®] aluminum hydroxide
adjuvanto] &FFA|A Fato] FARsle] 234 FEE
ok d27Fo2E OVATRE 54Uy, 2akH
d F2E HEH FAFATLE YWYt

3 FAAE

FL ¥ fiks RE FA ABHAD. fib
e HR AUE WS Riprlx, RES 42 M
BN 47 Ao 33 HE 47 hikd
R& FA2 Ao 428z F oA 0.89
mgkg® FFeE L& 0.8mie PBSel 3j4st
Ao, 250g HRY B+ 45 Mk, RE 474
°of 22z 0.05mi¥ e FF3txAS FUsU 29
Ao 2 BTl 154 ¥ 4318 AR

4) 7754
FARZ ¥ Yo 4.45mgkgd FEExEY

€ 4ml9) PBSY 34s}glem, 2508 ERY 3¢
oral zonde needleZ 1ml9] ¥%32NE 7745
3ttt 24 AR &Fe) 134 2ZF 43&
Foqa3ict.

[ tday | 4day | 15dey | 17dey |
1 1 1 1
H.A group H.A group
Control 0.A group Control O.A group
An asthma
An asthma | An asthma | An asthma 'secor}d
. ) induction
first first second
induction induction induction The first
H.A, O.A.
1 1 1
H.A group | H.A group H.A group
O.A group | O.A group O.A group
The second | The third The fourth
HA, OA. HA, OA. HA, OA.

H.A @ Herbal acupuncture, O.A : Oral administration

3. gAEtH A

HE2E, FHT, FAFATY 4 alle 34 &
HF 229A ARAAE g AAE Y3t
EDTA bottles] 8 1mE dov, Sms ¥H
g $stel gy Fede] goich Y ReE 2
£ A48 7oA 5000 rpmo.2 1087 Aaalsd
o9}, Whole blood® EDTA-bottled] ¥ ¥
vl2 3+2A7)(K-800, Sysmax, Japan)o] F¢
8] white blood cell (WBC),
(RBO), IgE 52 #Z &43i%i.

erythrocyte

1) Oxygen consumption rate =%
22, AT, TAFATY 74 aie #YE
FEANE 22970 expireAl7]71 A Jacketed
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Oxygen Consumption Chamber(Harvard, USA)
£ o] 43} on, Chambertold AR 3529
HeE Zol7] Y8 COxe Soda lime(Aldrich
Chemical Company, USA)S & E&Az0od, %
Zlell A 0,8 FUst TERS ztz 23
A cH(Scheme 1).

Scheme 1. Measuring system of oxygen consumption
rate.

2) Albumin %%

A9 Albumin #FS 34 A (AM 127-
K, oMtAeh ez BC.G WiE ol 43igth 3
A (BSA 6g/dt) 0.02meell FHAY 5mE 7}atm
Ao 1087 $AF A%YBlankE BhZZ 630
nmellA UV-spectrophotometer (Kontron, Italy)
Z FAEE 5391, 92l 24 83 0.02meel
UMY SmeE Theta Aol 1087 HAFE A
o Blankg w22 630nmel*] UV~ spectr -
ophotometer (Kontron, Italy)2 £33} HFo
9 F359 vlmste] st £28 gt

3) IgE A

OAE 0.05% NaNs7t X@¥ phosphate
buffered saline(PBS)el %A 100 ug/mly *
=7t =5 § o, 50 uld& ELISA plateo] ¥
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I 24A3 B AL A, FFHFE 38 A
g hg blocking buffer(0.05% Tween 20,
0.25% bovine serum albumin in PBS)& 50 ul
A 93 308 F XY F THFE 38 A
gth 84S blocking bufferE AHE-3te] 1:82 3
Asto] 50 ul¥ plated] Wil 3A]7 FQb Ao
BAst] WA, FFFR 33 A¥E F
1:5002.2 349 HRP-Mouse Anti-rat IgE
(Zymed)E 50 ul¥ #H7kstn AAA 3N 5
ok WHEAIZIY, FH4E 33 Fo 0~
Phenylenediamine Dihydrochloride® 70 ul¥ ¥
o] 308 F< WAEL 2M HoSO4& 30 ul® Qo)
GAk3-& FAA1Z] & microplate reader (Mol -
ecular Devices, USA)EZ 490 nmolA optical
density (OD) & A ghc},

E

4. BAXNE

A% Ao diet BAH HalEs Excel statistic
programe] &t} Z+ AYF Wz PFAY EF
QAE AAEIE I, unpaired T-test® A3
a=0.05 FFlX KA B

m. 4 A

1. Weight change

FS ovalbumin® 2 asthma® A7 %
TR 4.45mg/kgd FAFAT TH FEex
890ug/ke S X5 Ml - Rl FAA &8 Foli]
weight change® Z3% 23 TN =
109.76£6.33%, SFHAETAME 119.40%4.4
0%, HZTFAME 103.7014.22%8 ztzt JeRY
At & gz vlate] TRRAZAME o8
atolE YERHA st kNS TE R4 s
7He YERIATH(PL0.05) (Fig. 1).
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Fig. 1. Effects of HA-CMM and ORAL-CMM on the body

weight in asthma rats induced by ovalbumin.

HA-CMM, CMM(Cordyceps militaris Mycelia) 890ug/kg inje -
cted in BL13-LU4 bilaterally as herbal acupuncture in the
rats.

ORAL-CMM, CMM(Cordyceps militaris Mycelia) 4.45mg/kg
oral adminstrated in the rats.

+, Statistically different compared with control(*, P<0.05)

2. Oxygen consumption rate

Efel ovalbumin® g asthma® FEAIYD ¥
F%3x 4.45mg/kgs TAFAT TH FIHx
890ug/kgS %3 fitidy - RiEol oAl Tl
oxygen consumption rate® A% 3, +AF
o 2o A& 107.63+1.89m/sec, AFAAETIE
106.63+6.12m/sec, NZTNA = 81.82+2.88mm
/secE ZtZ JeRGITE. & dixTd Hlgle] 7%

ROz, FAANET EF FI4 A& FHE YE
WA eHP<0.05) (Fig. 2).
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Fig. 2. Effects of HA~CMM and ORAL-CMM on the
oxygnen consumption rate in asthma rats induced by
ovalbumin.

HA-CMM, CMM(Cordyceps militaris Mycelia) 890up/kg
injected in BL13 - LU4 bilaterally as herbal acupuncture in
the rats.

ORAL—CMM, CMM(Cordyceps militaris Mycelia) 4.45mg/
kg oral adminstrated in the rats.
+,  Statistically different

P<0.05)

++  Statistically different

P<0.01)

compared with control(x,

compared with control(+,

3. Albumin change

Aol ovalbumin®Z asthma® FEAZ ¥
$%8x 4.45mg/kg® TAFAE T FHFIAR
890ug/ke e %3 filife - R A& TollA
g4 albuming 33 A, FAFATAME
4.98%0.06g/dt, <HAETAME 4.63£0.08g/
dt, ZFAME 4.58+0.08g/deE Ztzh eI
. & gzl uldled AR KA J&
Z7H8 Jeh3, AT E F9F Aol
£ YehiA ‘&?‘}XEHRO.OS) (Fig. 3).

6.00
5.50 r

5.00
il N B l
4.00 -

CONT HACMM  ORAL-CMM

T

Albumin(g/d!)

Fig. 3. Effects of HA-CMM and ORAL-CMM on the
serum albumin in asthma rats induced by ovalbumin,

HA-CMM, CMM(Cordyceps militaris Mycelia) 890ug/kg
injected in BL13 - LU4 bilaterally as herbal acupuncture in
the rats.

ORAL-CMM, CMM(Cordyceps militaris Mycelia) 4.45mg/
kg oral adminstrated in the rats.
=+ Stalistically different

P<0.01)

compared with control(*,
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4. White blood corpuscle change

FEY ovalbumin® & asthma® #EA & 5%
8% 4.45mg/keS TAFAE TH FFE 890u/ks
$ 45 Mk - Rl A €8 TolA white blood
corpuscles FA% A3, FAFATIME 12.82%
166(10%ut), oFdAETIME  10.64%0.48(10%
W), hERTANE 7.90£0.93(10%u) & 22 Yeh)
Atk & ozl v #ARAFE KA e
F7H Jehigly, dEAeZdME /¥ AolE
uehdA] eFteh(P<0.05) (Fig. 4).

White Blood Corpuscle
(10%/ub)
N

—_ -
O wWoONO o
S

O e A A

L

HA-CMM  ORAL-CMM

CONT

L

Fig. 4. Effects of HA-CMM and ORAL—-CMM on the
white blood corpuscle in asthma rals induced by
ovalbumin.

HA-CMM, CMM(Cordyceps militaris Mycelia) 890ug/kg injected in
BL13 - LU4 bilaterally as herbal acupuncture in the rats.

ORAL-CMM, CMM(Cordyceps militaris Mycelia) 4.45mg/
kg oral adminstrated in the rats.

*, Statistically different compared with control(x, P<0.05)
5. Erythrocyte change
Mol ovalbumin®® asthmas FEA F

%582 4.45mgkeS THAFAT IH FFIx
890ug/ke S W3 il - Rigo] FHAA & FolA
erythrocyte® A% A3, FAFATINE
8.79+0.10(10%u), FPA &AM E 8.23£0.12
(10%u), thz2FIXE= 8.18%£0.29(10%u)E %
7 Jehisich. & diz2e] vlsel PRREE
+94 e ?7}*—2 ez, A edAME
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Fo3 xpol 2 JehiA ¢kkth(P<0.05) (Fig. 5).

Erythrocyte (10%/ul)

85
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95 -
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!
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Fig. 5. Effects of HA-CMM and ORAL-CMM on the
erythrocyte in asthma rats induced by ovalbumin.

HA-CMM, CMM(Cordyceps militaris Mycelia) 890ug/kg
injected in BL13 - LU4 bilaterally as herbal acupuncture in the
rats.

ORAL-CMM, CMMI(Cordyceps militaris Mycelia) 4.45mg/kg
oral adminstrated in the rats.

*, Statistically different compared with control(x, P<0.05)

6. IgE B4 =H &

BBl ovalbumin® & asthma® FEAID ¥
FE%E 445mgkgd FAFAR TH FFE
890ug/ke s U3 Wik - R FHA &8 FolA
IgEE A 47, #AFoTdME 0.45£0.07
(OD value), HAETAME 052£0.06 (OD
value), thZ7lM+= 0.63+0.05(0D value) & 2
zZt Jepoitt. & dizde] gt A e,

FREAT BEF A9 AFE EAou fo#
Aol & YepfA ¥UdtHFig. 6).

1.0
0.8

0.6
0.4
0.2
0.0 L—-

CONT HA-CMM  ORAL-CMM

IgE (OD value)
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Fig. 6. Effects of HA-CMM and ORAL-CMM on the
IgE in asthma rats induced by ovalbumin.

HA-CMM, CMM(Cordyceps militaris Mycelia) 890ug/kg
injected in BL13 - LU4 bilaterally as herbal acupuncture in
the rats.

ORAL-CMM, CMM(Cordyceps militaris Mycelia) 4.45mg/
kg oral adminstrated in the rats.
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HES REol 53R RBI] RN
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Aoz 0L REN, KM, R, KW, KW,
A, HEW BEWS 8FoE TEIAGL, ¥A
T FE &S, JeFeqd, #3344, &K,
€ 281 BIEESY EERFY VAR B
1 9rh D,

st AAE 715U F9 ¥l
st} AelM TEoiF T Foly FA7} H
DAE @ Q77 FEHE F FAS gAY F
Zol gzlo] o]E MEEY A FEHDL °]
T AEERE 84 d el FEH FA
g Il whgo] dojvtn #ejd 84 W) 2ds
of g 3tst F3MY WEo] B W FFHE

g9 Ago] Yot 71E 45 FU Wee 5
Bog st AYoz dyHoE AN 3§

T3, 714, 19¢ 59 288 HAP

A gty 2F2 71BAMAL dAFHoE Ve
olgAdgFAgcR TFse Aol 1HA 7
Zdele o 7HA E3E 71do] #od. =
AR, A, T 927, Q429 9E ¥
XA e B2 Alo|E7Il0] A4S A

25 A&o] Fod dEe ok AFE zAuwt
AEE 933 (degranulation) Flo] 8] AEMI, Bz}
7|y, 38H§3eizl,  PAF(platelet activating
factor) 8} ol2}7| &AL diALER! TR AEEUIHY
FREZA F9 /A (mediator) & B FLEHN
AubgAA F33 A4S @t ARAA} o
HAolM whe-& FEAC oA Azt FA3
oz #H43te 7@AFE, AL, 4w 84
3, 953 37t 55 9 F98y F7t Fol

dojutAl k. MM el A, FT, ¥

T+ 59 gE HAZER HYAM EEFY
AWM FRF AL Btk V)R] LS

BEZ FY, 7159 #F3 9F @ AA7Ye 9
8 BgHos g

NBAAANL 7o) FATE, HWAE, T-3
ZZE gAY 4EAY} FFHT oz U
7129 FUAE Bol: YEAQ dH2Y IF
7] Agoz? dgg WA 9 Fuwkge] g &
g8t AYATRE W YL @Ehse] v$AY
Hel 9 Fuukgo] mjAE GEelA Hifisko] =
dAle] ThITHES 715E F7HA17]11, Th2TAX
9 71%e dANL ¢ Uz sy, KL
HE, WHGK, BRE mm, BN MEA 9
o 9 AA4 HYe FHANGT BuEgd &
& grdEas] wge @ A¥drEE & 5
o] FELBHBIK O] vheAe gaTEr] 9 W
dulgo] nAE JBL, B 50 miE L $52
H&Agdae geudar) a3E, 6 502 HE
RuETHE ddzr] ang 3 pwag
th,

AgE W3 wet tdd obgo] AgEEY)
dolo) AelM & 5577 Aunzt compound
48/80°) 98 #37 B wstAEe) cAMP Z2 %
2ol e ATURY o]FE F/HIE A2E
gty wosgln, & ¥ Auss} com-
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pound 48/80¢] 2}%t anaphylactic shock A%
o 2uagn = 5¥2 AW} guinea pig
574 49 AEZEE O0Ad 9% 32E #3
£ A8 JATGE AMIZ Hol HUHES] @
HPog A 27] HA g AT $uk opy
2t OAZ AAg FUAE o viAXe §43E
AAs L 7|BAUNRY AT Y FFTY o]FE
A AAFeEHN F7] HAREE HAlste
A8E Ze AEE ER3te T Basgo,
B 50 718 Ay A7 2y BEF oFy
o] IATA 71EEFE F7HA71E Th2 cytokine
QN IL-4, IL-59 A FAFUA ZaA79
dd2r1d EF W3E 9AEdn & & Qe
Thl cytokine! IL-2¢] B4t 715& fA4 UA
F7Mtk B s

&332 ZAEM (Clavicipitaceae) o} 4§
AFQ) F%82F Cordyceps sinensis(Bgrk.)
Sacc.ol EFHUHH  (Hepialidae) 2% $RIFR
Hepialus armoricanus Osertar & 2014 7|4
st A TR Wise AxH o e

TEOEY B K7310.84%, f8H8.4%, HE
F125.32%, ¥H#E#18.53%, RKEY28.90%, Ko
410%E ©ste vt A E3pAdAbe] 13,
00%, EX&A|uAto] 82.2%0]tH!##)  m ¢q-
rdyceping ##3L Uedl, oA dFY A
gaol APor AHE SN AT E, BRE
H eAZ, B9 284 A¥Fd d L7
AR oAste Ago] Qed P xaFER
(Cordycepin) & AEE8] fHAsE A1 BRELNH
of tiate] FEAET AEBUHAN A Lo
Qe Aoz gelA Qoo

TEetxe @M, EUE, WERSY 2%
O2 RR, Wik, U V13, Az 5o 2%
7] A€ 2@ 0E, Y G 3753,
1YY 59 Aok $49" 70 2aFER

(Cordycepin)ell 9% &hatgol o8 =i, A
olgh, AAMY Tl $8HG Y,

T2y dHREE A FFHx FEAL
guinea—pige| A% 71@xo thste] TR &3
&0l glow oldddgS F4AITT rabbit
o) #HE T guinea—pig®] HEF ATHEI o
dto] A Zgo] ot AT HE AF 2 A
A A%, rabbite] &g thste] A 2go]
goH ARuES 23t HE2AF] thste] Alvt
232 F7pAUGHIAE

A g47etagol QlojA mlEAIZ] AA A
WEALEE "etol A3 ulgished 108 Fo
59t IEFAEE 4ol F el gE
o 2ER g4she H5olq ubgojzgin @
_)’: %E}.II.ZTZS)'

AR AQEEY Fad, LETE, Q7T
Ak, @AZtE, AN ESTHE ol IAF
&0l Jom £@/EHEFRE 1:1000009] F L3kl A
YA st} AFgo] glod o]delx
o] Al kel A|zgo] Jop'

YA FZ8t29 L£BFFFR(Cordycepin) e ¢
ALY FEE GASA ARBSMR(KB) o A%
€ qAste F4o] dn FFIERAAY FAE
MY B Bl FEEES A7)
1 TYHAEY HERES AAst: 242
T A HBolior FUANAN FUF
g9 woHA clEEs] ksl Ad A A4
E717He AFAAGSO,

olgelA AME FFaxo
A JE2e] A SgFE L APYFEE =51
AeEFE FME AEE dstolM ks
B, R, W%, AWEN, BITEY B HE
B T4 S8 2% WA AU o,
A k3io} YA FAZ YEs MAO (mon -
oamine oxidase)$] 843& AAde A A

of2l 2t goln 71w
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15 FAANNL =38 AR ol=dd™
9 Age FAANIE &% Ue AL AT
A iR, BRBRCE A BE BMEK |
£59 FAT HREERE, HE RGEE AN,
BiT, BiR B85 483 93¢ a4t
ATk AR

FE3xE BWEoR #wsl EIIZE RNV}
AAY, figgme] e Al HAske Aol
ol

FEsze] o fevete APATEE A
=7 4715 AXZEE A $93% 3 59 ¢
d24g Busioy @WimKEe i5¢ ¢ 3
E7) Agol #3 ATE obF A XU °f
of Hale FFHRE T4 TS A Mk RE
of #ie MM Aol Adan 9 gdH=s] &
£ vjxlE AR dolrI] A3 ovalbuminlE
29 asthmaol didte] AFH3), FAhAHZF Y
Yol - gAYy WgE A9 Bt

gy RAMBENE] 1394 24 [ &
Koo iR, WHE HEH Ngmne 5o 9
T, RES FAIMmEe] s AZA Mg &K
oo s, BUR, #EEZHRS EFE 7HA
2 Qed®, e #09 a7 g2 K
SREE Kol RES M aAREA HITY
S8 WEEE Q% s FEstet EriEo
b 7 il

AF WAlo] QlojN iz Fof vzt FREAT
oM feolt Aole YehA gk, FPAlE Tl
A FI4 dE F71E dEREY ot 33k
7b GIRRE WINEES] EeoR WA
wamz ey 2ol FFH2 HWEMEM
71Q% Aoz BHEY(Figl).

A2 AuBe) oMy dETe vdle TAF
oZ, FANEE EF FA4 de 5718 UER
e, ot IFE FVHAA 718A HHLez

g leggog Qg ALRFL AN F
£08 Beeaci(Fig. 2).

¥4 % albumin ¥ 2Tl v|ste] A
7NN I ApolE UehiA stE, 7T
TN f94 e 7 JEhdEd albuming
Holo] #AY EAR albuming Fhe EFdHx
7b QA9 =3}l WA A7 de MAO (mo -
noamine oxidase) ] ¥4& JAdt] AAY WY
Ns& FAAND k3E ARFA)7] wEolzn
Exreth(Fig. 3).

¥ Z white blood corpuscle HZFo] H|
gto] kA& TN Fodt olE JehfA 4%k
1, FRFEATANN /94 A& F7 vEdEd
white blood corpuscle®] F7h= 718A] A4q o
b F7ksn &3] gAML Fketedl AR
oM F7he EFWSel o# Aol rue
w752 el ogoletn BrET(Fig. 4).

N ZF erthrocyter U2 ael Hjsty A&
Tl FA% Afolg YehA] gk, FAFAL
oM #a4 Ade FVEE Jehded g4F9
erthrocyter AHA$W7|5& 7H ROZ ert-
hrocyted] 7= 7184 A0 gt 7|z ¥
dog Qg Ahd REE Hady] A% L2
2 BRE(Fig5).

YAz [gE 3L 7|AAHY S 49 ddE
Aol o3t IgE wi/itg o2 B [gE #AE 7]
B2 Ay fEECR MsT AP E”
P gzo) vlete] FHAET, FAFAT EF
Zae A%E BAoY {2 Aol e
sttt ol disiME A& A¢r} Qe
BrEd(Fig. 6).

ol AYE %t FRFATAME Aird
¥ albumin %, white blood corpuscle, e -
rthrocyteo] #<43%e Wal7h debgy, G54
FoME AFHsel AiiuFgM FMddE
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A7t e e ¢ £ AN
ol a@° 715€E FFotx #WHKE 7%

T WEEY) A FAFH d¥Apt 01‘"
AT YdAste Aoz BpEn, 2B Yol
A, sleed WHEEEIIAB FEex
RS 71dE & 5 AT §8 FFRATH 7
FRATY A9 Aole AFAHY A7 LR
st2izt Bpreh

V.4 &

FTIE TAFAY FFAx FPAMe°] BF
7) Zleel WA 98E gohrr] HAsted AFH
3, AxinlF 9 89 - @Y AgE aRd
o o5 22 A4E 4t

1. A% #stef Yojre dzdel vjgtd 7%
R Y40l giRou, AT Fo4
AE F7HE UERIIS

4, ¥ 2 white blood corpuscled thZT-ol
H3lo] A EFS FoAol Aoy, FAFA
& 794 A= F7F vERRSITH

5. @9 F erthrocytet i Fol uldto] 3
AT froigol oY, 4RI 794
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6. 89 % Ig Bx thzd] st} oy
FARAT BE a9 YL miou, o
Aol vepiA) gkstet
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