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Abstract — HM10411 is a recombinant granulocyte-colony stimulating factor (rG-CSF) that has been devel-
oping as a drug for neutropenia. In this study, antigenic potential of HM1041] was examined by active sys-
temic anaphylaxis (ASA) in guinea pigs and passive cutaneous anaphylaxis (PCA) in guinea pig-guinea pig
system. HM10411 was subcutaneously administered at 0, 5, and 50 mg/kg and also as a suspension with adju-
vant (50 mg/kg+FCA). Ovalbumin (OVA) as a suspension with adjuvant was used to induce positive control
responses. In the ASA test, no symptoms except urination and evacuation that were considered as physiolog-
ical phenomena were observed at 0 and 5 mg/kg. Two of 5 animals at 50 mg/kg showed sneezing, dyspnea, or
cyanosis. All animals in the adjuvant mixture group showed severe symptoms of anaphylatic shock and 3 of
them died. In the PCA test, no antibody against IM10411 was detected in the sera from the animals sensitized
with 0 or 5 mg/kg. Only 1 serum samiple from the animals immunized with 50 mg/kg showed positive reaction
against HM10411, while all 5 sera collected from the HM10411 and FCA mixture group contained the
HM10411-specific antibodies. These results suggest HM 10411 is considered to have antigenicity in guinea pig.
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HM10411% sodium acetate buffer (10mM, pH 4.0,
5% sorbitol, 0.004% Tween 80)ol -&-3 e Al-&-s}adrl}.
Ovalbumin (OVA)®} Evans blue¥ Sigma (St. Louis,
MO, USA)*lA] Freund’s complete adjuvant= Difco
(Grand Island, NY, USAYIA 41383 283193

Table L Experimental design of ASA

UHSE U ARE

457 2] Hartley) 5 54 HAF5A 7119 L Beijing
Yunling Biotech Co. (73, S=)dlM TU3d dFo
4] 371208 AR F AR A TR e
£33 F ARG FENE st AFHY e u}
< FEAHeE AAlstao A2 2E 2343°C,
Al g% 55£15%, #7]314 10-208)/hr, 2R A7E 124]
ZHEA 8A~2F 84]), ZE 150~300 Lux® 4319
o} A8 = 724 T3 ALE (Purina Mills, Inc.; Logan,
UT, USA)E £ A4 =5 AU S-4T7 2 53]
Qe ARs} & AR A FEAS 2 A
< kA AT ) AP FEAE L3 A

ASA

ASAE ¥ 3(1994)2] Bl whet eIlEglen A
HTL Table 19] &3 o] PASYE 7H2A] A8
2L T Ay g3t FA) 8 FAR26G) S
o] g8l Fojsldet [T EAPAM AgHeH
filgrastime %o]=d AR&-E = 53 A< sodium acetate
bufferg F-HAHZFo2 Fhabsld om, I dAbe
LG ugke) o2, T2 A -4322 10u)5<l
50 ugke 22 Aabslgeh ved v 47 50 ugkg
T OVA 25mgkgs adjuvante} &3 o 'd 4 38l
Zapslgeh 2Hae A EA BT d FYAWERT
o AfellE F 33, 3F2HEF 93) FAF e FeA
o} E¥ste] Foshe Z(IV, VE)ES 354 13, 652
(% 33) Foisle] sl HTAEF 149 A oF

1LY S 71 g2 FAA Yol FASEIL 3087 A4

. Sensitizing antigens Challenge antigens Volume
Groups No. of animals (ug/ke, s.c.) (ugrke, i.v.) (mlkg)
I 5 HM10411(0) HM10411(50) 1
I 5 HM10411(5) HM10411(50) 1
I 5 HM10411(50) HM10411(50) 1
v 5 HMI10411(50)+FCA HM10411(50) 1
v 5 OVA(2,500)+FCA OVA(2,000) 1
Table IL. Experimental design of PCA
. Challenge sera® Challenge antigens Volume
Groups No. of animals (50 L. i.d) (g/kg, i.v) (mlke)
A 10 I HM10411(50) 1
B 10 il HM10411(50) 1
c 10 11 HM10411(50) 1
D 10 v HM10411(50) 1
E 10 \% OVA(2,000) 1

dFach serum from an animal sensitized with antigen was tested for titer in duplicate
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mg/ml)2- 1% Evans blue §4 7 1112 4 oA A HEA
EE OVAY FXx7F 247 50/ml =& 2mgkee] HE
5 e 5 Fedstgdeh PCA W6 oF7] 308 Fof V)

Table ITI. Anaphylactic shock symptoms.

g wiR e E A9 F, FAUe] f5
HAure) A7+ o] BFA 7} Smm oA H
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-2 Vel e 7 E A ) S(average titen)E oF2 AlAL
Ao whe} el et

Average titer=21(PCA titerX Ratio)
Ratio=%#] T 54 AullA] opdS viepd v&
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No. Symptoms No. Symptoms No. Symptoms
1 Restlessness 8 Urination 15 Jumping
) Piloerection 9 Evacuation 16 Gasping and writhing
3 Tremor 10 Lacrimation 17 Convulsion
4 Rubbing or licking nose 11 Dyspnea 18 Side position
5 Sneezing 12 Rhonchus 19 Cheyne-Stokes respiration
6 Coughing 13 Cyanosis 20 Death
7 Hyperpnea 14 Staggering gait

[-]Asymptomatic, [+] Mild, symptoms of 1-4, [1+] Moderate, symptoms of 1-10, [2+] Severe, symptoms of 1-19, [3+] Death.

Table IV. Active systemic anaphylaxis in male guinea pigs

Severity of anaphylaxis®

Grou Sensitizing antigen Challenging antigen No. of apimals _
P g antig gine ahs N R R B
I HM10411 HM10411 5 | 4
(0 ng/ke) (50 pg/ke)
HM10411 HM10411
11 5 2 3
(5 uglkg) (50 pgrkg)
HM10411 HM10411
I 5 3 1 1
(50 ng/kg) (50 pg/kg)
HM10411 HM10411
v (50 ug/kg)+FCA (50 pgrke) 3 2 3
OVA OVA
v (2.5 pg/kg)+FCA (2.0 ng/kg) > 4 1
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TN FARA R Fol450s AT A} @
257 o,
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ASA2] HI+ Table Vel AB]He] glE v} Zol
FE A 2o A= 595 49 o) A ¥l x(urination), ¥
(evacuation) 58 5 x| FAile] HFHAT A
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el et} OB 1Ee ARSle] AFA G b gl A
&a3FAE VERISTE A S ngkgyTl e F3 A
o 2F3 FAEHA 58 28l = -4 Ve E] 3E s
e, i 59 F55 $4¢ 2ok ZEFG0uy
kgywoll M= 59 F 397} obF3 S-S vrelA] &
aem 18E AA 7] (sneezing) ] FEE T4 B
vt 12l A Z ool 71R] o] 2= A3 FAke] AFH G
o Al REA T adjuvant?] EEFoFo| A= 28 ol A
A7), e, W 5] FEE A Baon e
2] 3ol M= AN S, B e -E-<l(staggering gait), 39} &
o] Agt 4% Vet kAN E=F wg A 5
A& el g oHFigure 1), Table Vol viebyt vhe}p 7

Table V. Necropsy findings of active systemic anaphylaxis test animals

Fig. 1. Active systemic anaphylaxis shock by HM10411 in
guinea pigs sensitized with A) vehicle, B) HM10411 (5ug/kg),
C) HM10411 (50 pg/kg), D) HM10411 (50pug/kg)+FCA. E)
Positive control sensitized with OVA.

Sensitization Animal No. Challenging ORGAN
Group Antigen Route Antigen Route Trachea Lung Heart Thorax Diaphragm
1 Vehicle control 5.C. 1 HM10411 iv. -~ - - - -
(0 ug/kg) 2 (50 pg/kg) - - - - -
3 - d.f - - -
4 — — - - -
5 - d - - -
It HM10411 s.C. 6 HM10411 iv. - d - - -
(5 pg/ke) 7 (50 pg/kg) - - - - -
8 - - - - -
9 — — — — —
10 - - - - -
I HM10411 s.c. 11 HM10411 iv. - - - - -
(50 pg/ke) 12 (50 pg/ke) - - - -
13 - - - - -
14 - = - - -
15 - b - - -
v HM10411 5.C. 16 HM10411 iv. - - - - -
(50 pg/kg) 17 (30 ng/kg) - d - - -
+FCA 18 - d - - -
19 - d - - -
20 - - - - -
A% OVA s.C. 21 OVA iv. - d - - -
(2.5 pg/ke) 22 (2.0 mg/kg) a b,d C — -
+FCA 23 - d - - -
24 ac b - — -
25 - d - - -

a: Congestion, b: Ecchymosis, c¢: Hemorrhage, d: Petechia, e: Hemothorax, f: white spot



7|LIZolA] HM104112] A

Table V. Four-hour homologous passive cutaneous anaphylaxis test in male guinea pigs with sera from sensitized male guinea pigs

133

5 inod itive ratio i
Group Sensitizing antigen Ch'llle‘ngmg“ PCA titer™ Ratio Avlcrztlge Positive ratio 1‘11
antigen titerd donor serum®)
AMI0411 AMI0411
0 10/10 0 0’5
J (0 pe/ke) (50 pg/kg) X0
HMI0411] BMI0411
= (5 pglke) (50 pg/ke) X0 10/10 0 05
X0 8/10
1 (1;18410111_ (11_118410/4;{1 1) x10-x40 1710 20 /5
ngfkeg) Hefkg x10~x160 1/10
x10 3/10
W HM10411 HM10411 x10~x80 3/10 125 o
(50 ug/kg)+FCA (50 ug/ke) x10~x160 1110
x10~x320 3/10
OVA OVA x10~%2560 2/10
v (2.5 mg/ke)+FCA (2.0 mg/kg) x10~x5120 8/10 4096 33

OChallenging antigen was intravenously injected 4 hours after sensitization ofguinea pigs with sera.
YPCA titer represents the maximum dilution factor of original serum which givespositive reaction.

9Specific antibodies were not detected in 10-fold dilution of original sera.

D Average titer=X(PCA titer<Ratio).

9The ratio of guinea pigs that showed positive response among the animals of cach group.

o], eh B RAI A &AE o} F BE FE W3
of ¥& 3 A, FFAHZTAME Hlung)e] &
A (petechia)o] 28] F AR (white spot)] 1] ol 4]
FaAE G ALFFAAME 2 293 ko] 18 o)A
TR o TEFTA M= 58 F 1HAA w9 &
YA 3 &8k (ecchymosis)o] Zt7h 184 D= ¢ o)
A B ER adjuvant EF-Fei 7] A S-ole He &9
Aol 3¢ AFHAT FANEZFE 58 ZFolA FA
of FAF = #H ] o] 48, H ] FHule] 2
#], 7134 T(tracheal mucosa)®] %3 (congestion)-< 2%,
71 &2 wte] £ (hemorrhage)e] 18] W Al Z(heart)e] &
g 1971 #ZE ] BA N 2T AlgEA vld A
PO PR B F4Eo] BEFYH.

PCA

HAl o 2ul2] 9] recipient 7] g & AF&5te] X
AEEA Bo1F ¢l gAY 2B 715 PCA A
= Table VIZ} Figure 2¢1 el gioh, A o) 2701
) 5 ugkgF(IIB)H A= 108 A 512000 7)) &) A]
3 HAH ZFAM A EA g FAuk-go] 24 ]
% 50 ugke () M e 54 5 g8el M T &,
183 404, 183 160W] XM 74x] FA-S vebd et
Al EA# adjuvant E3HFo LAV A= 108 = 3
# = 1000, 3371 sodl, 187} 16088, 337} 320u) FA
742 oA ube-S Vel &, kY = Ee viE
o A= 108 & 287} 2560u), 847} 5120w) A 7A
AN Vel glel whel LI IO, IV " Vel

Fig. 2. Passive cutaneous anaphylaxis response by HM10411 i
guinea pigs treated with sera from A) vehicle, B) HM10411
(5 ng/kg), C) HM10411 (50ug/kg), D) HM10411 (50 ug/kg)+
FCA-scnsitized guinea pigs. E) Positive control sensitized witl
OVA.

A HM104118 Fosle] A F AA g 71V |
£ 0/5, 0/5, 1/5, 5/5 & 5/50]0, o|w ] #F FMu|5
= Z+2} 0, 0, 20, 139 2 40964 o
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