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SRR, 7 S IR R P 2H (FRREIERY , cytoxan, CTX, 200 mg/kg) IFNa—2b B2 (A 41,2 wg/mL) IFNa-2b 1§
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Immunogenicity on interferon «—2a and interferon a—2b
Li Yunlong,Qiu Feng,Zhao Qingqing,Long Rui,Zhang Sha,Huang Dan
(Department of Pharmacys ,The First Affiliated Hospital of Chongqing Medical University)
[ Abstract]Objective . To investigate the immunogenicity and the immunotoxicity of interferon a—2a(IFNa—2a) and interferon a-2b
(TFNa-2b) on Kunming mice. Methods;Kunming mice were randomly divided into six groups (eight mice in each group):positive
control group (treated with cyclophosphamide, P group),IFNa-2b high dose group (A group),IFNa-2h low dose group (B group),
IFNa—2a high dose group(C group),low dose group(D group) and negative control group (treated with solvent,N group). Mice were
treated by intraperitoneal injection for 5 weeks. The serum concentration of IFNe,antibodies of interferon (Anti—-IFN) and the im-
munostaining result of alexin C3 were determined to evaluate the immunogenicity effect. In addition, the body weight, organ index,
hematologic traits and histopathological examination were determined to evaluate the immunotoxicity effect. Results : For the concen—
tration of serum TFN, group A(9.27 +0.79) was higher than group C(7.80 +1.26) (P=0.000) ; group B(7.91 = 1.09) was higher than
group D(5.97 £0.98) (P=0.013). For the concentration of Anti—-TFN, group A(7.49 + 1.30) was lower than group C(10.31 +0.69)(P=
0.000); the group B(6.18 +1.02) was lower than group D(8.24 +0.74) (P=0.013). For the kidney immunohistochemistry,group A
(0.51 £0.00) was lower than group C(0.54 +0.00) (P=0.000) ; group B(0.42 +0.00) was lower than group D (0.47 +0.00) (P=
0.013). For the weight gain,group A was lower than group C(P=0.015);group B was lower than group C(P=0.003). There was no
significant difference between the experimental group and the N group when comparing the kidney index,liver index,and spleen
index. Levels of WBC,PLT,MCH,and LY in group A,B,C and D were higher than those in the N group,and were lower than those in the
group P(P<0.05). There was no significant difference among the IgA,IgM and IgG in the immunoglobulin test results. There was no

significant pathological change in spleen slices in the experimental group. Conclusion ; There is significant difference between
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FIH2H (B 41,0.5 pg/mL) IFNa—2a @A ZH(C 40,2 pg/ml) |
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1.1.2 2285385  Recombinant Human Interferon alpha—2a
(TFNa—2a) .Recombinant Human Interferon alpha—2b(TFNa—
2b) W A b M A R A BRA A T 1.8x10° 1U/mg;
Complement C3 Antibody 4 H 32 [E Novus Biologicals A H] ; 4~
ML 1 BSA PR BERE A [ 7195 i B 2547 BN ) ([ 24
T H32020857) 5 /B o T I G328 73 #1 ELISA 77
& N o TR BUARRTIR 292 3 1 ELISA 7 &390 A
TR AR DR BR A A 5 /N B IR ) 1M TeG |
IgARIK %28 ELISA R G340 B T RD A H) 4%2 5
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113 BRI e gn gy SEORmr R a4 103 25 1 BSA it
A 0.1%BSA WERAEER, LG R 253 3x10° TU 4 3
DA & A SO I TR 3 TG 1.8x10° TU/mg, 3 it %
BRI R BT R A N R 0.1 ng/20 g, SIS
2y N TESHR 0.1 mI/10 g, BB R 0.5 pg/mL, R
BF 1 0.1%BSA W HAE KT A T IR EL L 0.5 pg/mL,
2 pe/mL 254 ., A B A/NRS BIEFEE S 2.0.5 pg/mL
IFNa—2b, C D 21/ B4 I s 3 48 2.0.5 pg/mL IFNee-2a,
[T IR 2HL 1 0 5 0. 19 BSA YT, B %of IR 2 25 24 301 1)
JE W5 0.1%BSA VW, AESE SR A5 HERT 24 h — R PEIE IR
i 200 mg/kg FRBEBERG . 425 AR 1,

F1 BHNMRABHER
Tab.1 Drug administration of mice in each group
4 iz A
(mL/10 g)
P4l ST 0.1
A RS 0.1
B RS 0.1
CH MRS 0.1
D JEEEES 0.1
N2 JEEEES 0.1

MG AR

A5 3 K 200 mg/kg CTX
£JH 3 2 pg/ml IFNa-2b
B 3 0.5 pg/ml IFNa-2b
£H 3 2 pg/mL IFNa-2a
B 3K 0.5 pg/ml IFNa-2a
B3 0.1% BSA

1.2 KBk

121 WHLIe B MRS PR IR UL I PR T, 1B
10 MRSl 1 A28 AL, @FRELA S ALk E

—PEFE IR G F -V — A - IE 4y
SRR SR B M 25 1 LTS R B IFNa—2a IFNa—2b FRiff i
BCE A 2.5.5.10.20 .30 ng/mL ¥ B4 B MobR v h 28 Pl s 3t |
P W ES B EATI0AIE , I3 I S7. IFNa—2a  IFNa—2b
HIBRIERTZE
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1.2.2 I3 TFN Anti-IFN G 458 — A7/ BUR IR A
0.5 mL, 5 & 15~20 min /5 F 6 000 r/min 4 CE&.L> 20 min
JEAE LS, ELISA XTI ol L3 TFN ¥REEF Anti-
IFN ¥
1.2.3  BFHERY C3 #MAGEEA AL SEIRES RO AR AL BE
), U NERRE S S-P ik AL T8 2 T 4% 2R 1
BT A D) R BB BT pH6.0 AY 0.01 mmol/L )
RIRENRCT S min, 3 WK, 7E 20 CHIE HL0, [/ BEA AL
30 min,  HEIRDIREIN 50 pL # RS 9 —Hi/h R C3 £
RPUIAR FEREE R 1:100,37 CHEE 45 min, ] pH7.4 1) PBS
GRS 3 R IMBUR AR IC A bt R 1gC —HilR5),37 <C
WEE 15 min, 7EZHEGW) AR CBOR Ry B % BH ko=
T0D/Area x 100% , 718 B C3 YIFH,
124 /NEUABTRE SRS R BRAAFIFRE IR
SR, SO0 45 R ATAR TR, O A S8 Sl , TG B g
JIE JHPBE | DT RR R TR L
12,5 Msdabs  SCHREAHT ] EDTA HTEEE O MER I
AEBE/INER WA IR A T 4 I I R A3 BT, 30 S 4 AR T
(white blood cell count, WBC) . Ifil. /N2 31 %% (platelet count,
PLT) . ZL 4 Y (red blood cell,RBC) . Ifil. £ % F (hemoglobin,
HGB) SEHZLANAF (mean corpuscular volume, MCV) | F
Y4121 [ 18 (mean corpuscular hemoglobin, MCH) Y1141
HEHUE (mean corpuscular hemoglobin concentration, MCHC) |
2120 B JE L (hematocrit, HCT) ik B4 40 i 31 5% (lymphocyte
count, LY ) JRELAHAE T 43 HE (lymphocytes percentage, LY %),
1.2.6 ML SRR AR FUIAE 5256 45 AR, /0 JUE R i &b
HE, A1 0.5 mL |, ##'& 15~20 min 5T 6 000 r/min 4 CE
> 20 min JEWCERINLT . F00) G FR ALY ELISA J5 gl i R
UKL HP Y [gM IgG  IgA K-,
127  HZURHEEIE  SCHEERAT.C RO AR FES) ), L
TR B [ 5 T 4% 22 R MRSV, 28 CBEH MUK 1
I Ul HE B0 RAE UGS et B AR R B AL
1.3 “it o

K SPSS 17.0 GEit A F o M , B d LI + Bnife 22
(% + )R MG TFN  Anti—TFN 600 B (o 1] 8 5 & 19 )y
ZEOIHT . BRINTE TFN  Anti-TFN KR8 b, Hofth 4520 52504k
P 22 REA PR AT B R 7 2200, T LU HCH] LSD—2 25,
gk i =005

2.1 ELISA 3t % & ik 09 BaiE

ZERE A5 PR BE IFNa—2a  IFNa—2b B fohs v
£k . v=0.075x ,”=0.980;y=0.074x-0.005 , *=0.983 , £ [ Ifl.
T B IF-Na—2a IFNa-2b FRHfE GG bR ik 28 . y=0.074x,
=0.983;y=0.074x-0.002,2=0.984, 4 bk li£ Tl 2%
S e Z2E0 91 0.980.0.983,0.983.0.984,, BEEH/NELIN
TP ASSEMAAS I, H IFNa—2a JFNoa—2b 55 & i 5w
PEIC2E 5 XL ge T4k
2.2 IFN Anti-IFN 3R &0 &

SRR IR I AR I TR AR S A A T 5 g 2]
] S g ST b, ELISA Bl il 7 TFNo ¥R BE 25 5 W35 2.4
LI 1PN HRBEZKP 22 5 g 242 X (#=50.075,P=0.000)
PP E A S, R ] TRN U R IR S TR 4. A 4
T B 41(P=0.000);C 4T D 41(P=0.000), HH[F7 &4
] 42, IFNa—2b 215 T IFNa—2a 41 A ZHE5 T C 2H.(P=0.000) ;
B 4T D 41(P=0.013),

ELISA 7l i 7% Anti—IFN ¢ 5 45 5 0L 26 3.4 40 v
Anti-IFN ¥ 8 K22 A8 G245 L (F=62.554,P=0.000) ,
PP L R, B A 4 Anti—TFN Y )3 I 5 o5 T 4
AT B 41(P=0.001);C 41T D 41(P=0.000) , AH 7 &:
210 [b 42, TFNa—2b 41K T TFNa-2a 4 . A A48T C 41
(P=0.000); B ZH{% T D £H(P=0.013).

2.3 B REARY C3 AMK SR 44k

SEEE RO M A SE S, R A S e A Ak et
YA BUB /NG T s 100 £585 Rl 1 iR, A4l
ALY R R IRl C3 #MAFHM: . BAPEXTIRZH N 41191
PEARIEH 0,A B .C.D HFRAFAMEA %k 8/8(100%) . 15
C3 PHYEE 43 Fb=I0D/Area x 100% , A #(0.51 £ 0.00) B 41
(0.42 +£0.00) .C ZH(0.54 + 0.00) D 41 (0.47 + 0.00),, #H[i] F=
222.038,P=0.000, P ¥ LLAL 7w , A 4175 T B 41(P=0.000) ; A
HALT C 4H(P=0.000) ;B AL T D 4 (P=0.013);C & T D
2H (P=0.000)

24 REZAFNAD AR EGKEFRIEE SRR EF

S A5 A /N B T K 25 R O RS R SR I
%4,

*2 SREEHA/MNRIFNKEKE (ng/lL)
Tab.2 The IFN concentration of mice in each group after dosing ( ng/L )

4151 14 2 4 3 4J4 504

AZ 1520 +2.52 1523 +1.42 11.06 + 0.63 9.27+0.79 15.43 +0.90
B4 11.59 + 1.55° 11.69 + 1.57* 8.29 +1.23" 791 £ 1.09 11.60 = 1.07°
CH4 13.70 + 1.48" 13.25 +1.26" 9.94 +1.12° 7.80 £ 1.26 14.21 + 1.80"
DZ 10.84 + 1.22¢ 10.67 + 1.13¢ 9.64 + 1.04 5.97 £ 0.98" 11.34 + 1.60r

1 : Mauchly FUBRIEAR I : P=0.033<0.05 , A il JE BRIE BERG TG, (1] Greenhouse—Geisser Fl1 Huynh—feldt B85 1E H HHEE 3 F e =50.075, P e =0.000;
F 14y =118.353 , P 1y =0.000; F s =1.243, P 4, =0.271;a: 5 A 41HEE, P=0.000;b: 5 B 41032, P=0.0135c: 5 C 41 LA, P=0.000
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x3 HHEEARA/NR Anti-IFN iR EKFE(ng/L)
Tab.3 The anti-IFN concentration of mice in each group after dosing(ng/L)

415 1 2JH 3 4 J 5

AZ] 9.17 £ 0.85 8.81 +1.41 7.49 = 1.30 5.53+0.78 10.29 +0.77
B4 7.62 +0.74 8.25+1.42 6.18 + 1.02° 5.10+0.99 8.76 £ 0.94*
CH 13.50 + 1.68* 11.16 +0.83¢ 10.31 +0.69° 6.79 + 1.09* 13.39 + 1.80°
D 9.80 = 0.92" 10.58 £ 1.27" 8.24 £ 0.74" 5.48 +0.56¢ 13.77 £ 1.51"

7 : Mauchly BUBRIEAEE P=0.20>0.05, i EERILEERRI ; F o =62.554, P ey =0.000; F 4y =139.778, P 115 =0.000; F o =6.600, P sy =0.000;a: 55

A A, P=0.000;b: 5 B 4 Eb4E, P=0.013;5¢: 5 C 4 H#, P=0.000

AAA B.B 4

D.D 4

E.N4

1 A.B.C.D.N /MR C3 #MEZE AN L BELER(100x)
Fig.1  The immunohistochemistry result of alexin C3 in each

group optical microscope(100 x )

x4 SHNMNREREERKERRESREHES
Tab.4 The renal body index, liver body index, splenic body

index and the weight increase of mouse in each group

B WOBEREE WHERSEC O TPHERSRC MRERS L

P4l 1405+1.72 143+024 492+039 0.13+0.05
Al 1733+143  136+0.11 3.79+022 0.40+0.03
B4 16.67+224 153+0.18 3.75+042 0.80+0.19
CH 20.14+2.68 135+0.02 4.05+0.06 0.48+0.06
D 17.39+322  1.39+0.12 442+0.12 0.44 +0.00
NZH 21.00+1.17 130+0.08 350+029 0.42+0.03

F{H 10.393 0.957 10.112 18.394
P{H 0.000 0.481 0.001 0.000

INEUA R KRS BN R 2 BT/, F/ N RUSEIR 28 AAk
S et 5 SR A AR TR i 2 (. T Ll s PR o BRI B
B A I B AR (5 A 204G, P=0.050; 5 B ZAAHLL,
P=0.022; 5 C 04X, P=0.000, 5 D ZHAH ¥, P=0.004, 5 N
ZHAR I, P=0.000) ; A ZHA% T C ZH (P=0.015) \N £ (P=0.002);
B MK F C 41(P=0.003) N £ (P=0.000);C 17T D 4 (P=
0.016) ; D 44K N 41(P=0.002) ,

25

2 (g)
S

a: 5 P YA, P<0.05;b: 5 A 4HH#, P<0.055¢: 5 B 4 b AL,
P<0.05;d: 5 CZHH#, P<0.055e: 5 D 4 H# , P<0.05
2 BHNMRAAETREEKEER

Fig.2 The weight increase of mice in each group

FH L A5 /N FRUNE RS TR AN BT 3 TR B IUE S £ 2 1]
Z RG24 X (F=0.957,P=0.481) . Wi %A n) F=
10.112,P=0.001; %21 [8] J7 2245 5F , SR ] Tamhane’s T2 Kz 5
N LA 22 RGeS IR RS S04 R) F=18.394, P=
0.000; P ¥ HL 4 P LA T A 4H (P=0.002) B £H (P=0.000) .C
2H (P=0.000) .D ZH(P=0.001) N £ (P=0.001);B 41 =F A4 .
C 21 .D 2 N 4 (P=0.000)
2.5 B Rk FIAR T

LRSS AT AR AL/ RBEHLEE R 3 HH EDTA Hréis o
WESRALARFE , WO LA 41 22 10 R AT A5 A (R 5) . &
AN 25500 s WBC PLT MCV LY | LY%4H A A 255,
2.6 AR IR G

SEYG SRR AR I 5 H /N RO R i A AE, B4 i
0.5 mL &0 J5 UL | 38 5 S BREE FH ELISA 1255 SoAs il
ZEIINZ 6 & 4 FioR, Hid IgM 4116) F=0.967, P=0.458 ; 2% 5%
TGe#7E X, 1gG HREEULA] F=0.935, P=0.476; 45 4[] 7 2%
AR5, K Tamhane’s T2 #5025 53 oG040 X5 TgA 4]
F=0.836, P=0.537; Wi W HL#R 22 08t 124 5L
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FFESE %L (%)
JIES R (%)

B

a5 N, ZRA G L (P<0.05) b 5 P 4 AL, 22 A S5 L (P<0.05)
B3 &ANRAFSEEHLERIEY

Fig.3 Organism index of mice in each group

40 250, 2.0
2001

—_

W

(=]
i

IgMIKJE (pug/mL)

TgGHJE (ug/mlL)
g

IgAVRE (png/mL)

W
(=]
i

(=]

P A B C D N P A B C D N PABCDN
A B /NS EREE 1M VRS B. 4/ R ERE 1T 126G WRIE C. SNSRI TeA W

B4 FHHNREBEREENE
Fig.4 Results of immunoglobulin in each group

®5 HAMRMBFIER

Tab.5 Hematology index of mice in each group

MR F AR bR P2 AZ B4 Cc4 D4 NZH FA{H P

WBC(10%L) 0.26 £0.18 0.58 +0.32 1.16 £0.16™ 0.94 +0.19° 1.38 £0.13% 171025 18260  0.000
PLT(10%L) 139.00+77.90  340.30 +250.80  642.00=116.9" 60130 £277.8"  756.7 = 153.0" 9433 +148.4™  7.347  0.002
RBC(10°L) 7.16 £0.96 7.71 £0.85 7.32£1.38 734+1.22 7.71 £0.67 7.71 £1.04 0.167  0.971
HGB(g/L) 111.00+3.00  104.30 +8.70 9830670  108.00£6.00  102.00+4.00  113.30£5.10 2721 0.072
MCV (fL) 50.60 +2.10 50.30 +4.10 57.00 £2.10*  48.60 +0.90° 51.20 + 2.40° 47.00 = 1.80° 5934 0.005
MCH(pg) 15.70 £ 1.30 16.70 + 1.50 17.00 +2.80 16.50 + 1.60 17.40 + 1.00 20.50 = 3.10 2078 0.139
MCHC(g/L) 30930+ 19.60 252.70 £22.00  297.30 £38.50 276.70 £31.30  276.30 £28.50  310.70 + 26.60 1421 0.285
HCT(%) 29.00 + 7.00 32.80 + 11.60 32.40 +7.20 32.50+5.10 31.80 +7.60 30.90 + 9.90 0.088  0.993
LY(10°L) 0.12 £0.06 0.50 +0.26° 0.97 £0.15" 0.80 £0.15" 1.12£0.11% 1.37£021%"  21.109  0.000
LY% 47.30 +5.00 86.00 + 1.00* 83.00 = 2.00* 85.00 + 2.60" 82.30 = 1.50 80.30 £1.50*  94.286  0.000

Ta, 5 P, P<0.05;b: 5 A 4 HE,P<0.05;5¢: 5 B 4HHHE, P<0.05;d: 5 C 4HHEE, P<0.055¢e: 5 D 4 He#, P<0.05

*6 HEHNMREBHREQMNE
Tab.6 Results of immunoglobulin IgM, IgG,IgA in each group

RPERRE A P4 AZH B4 CH DH N#H FAH PAH
IeM 2380+1.12  2698+3.93  2571+£3.08 24.80 +3.04 27.44 £5.74 27.64 +£2.55 0.967 0.458
IG 11633 £7.89  159.44+70.27 159.44+70.27 130.69+20.52 138.61 +7.27  130.11 + 28.68 0.935 0.476
IgA 14633 £16.22 14178 +26.41 1478+ 13.32  144.02+20.54 13292 +13.94  140.78 +9.83 0.836 0.537
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Fig.5 Morphology changes of spleen after dosing(40 x )
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