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Study on the screening and bacteriostatic efficacy of

bacteriostatic agent in human interferon alb spray”

LIU Lin - lin, DONG Li —zi, CUI Yue, ZHU Qiu — mei,
SU Chang, ZHANG Yu, LIU Jing — hui ™

( Changchun Institute of Biological Products Co., Ltd., Changchun 130012, China)

Abstract Objective: To explore the minimum effective inhibitory concentration of bacteriostatic agent in the
prescription of human interferon alb spray, and to determine the reasonable dosage of bacteriostatic agent.
Methods: Biological activity detection method was used to screen bacteriostatic agents in the prescription of hu-
man interferon alb spray preparation, determine bacteriostatic agents. The bacteriostatic efficacy was determined
according to the bacteriostatic efficacy test method of general principles 1121 of the Chinese Pharmacopoeia 2020
edition to determine the minimum effective bacteriostatic concentration of bacteriostatic agents. Staphylococcus
aureus , Pseudomonas aeruginosa, Candida albicans and Aspergillus niger were used as test strains to test the
applicability of colony counting method. The dose screening test of bacteriostatic agent was designed to investigate

the bacteriostatic effect of bacteriostatic agent with different concentrations on four kinds of experimental bacteria,
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and the reasonable dosage of bacteriostatic agent was selected. Results; Benzalkonium bromide was screened out

as the bacteriostatic agent in the prescription of human interferon o1b spray. When the concentration of Benzalko-

nium bromide was 0. 05 —=0. 1 mg - mL™", its bacteriostatic efficacy against Staphylococcus aureus, Pseudomonas

aeruginosa, Candida albicans and Aspergillus niger met the grade A criteria. Conclusion: The minimum effective

bacteriostatic concentration of benzalkonium bromide in the prescription of human interferon alb spray is deter-

mined to be 0. 05 mg + mL~".

Keywords: human interferon alb; spray; bacteriostatic agent; benzalkonium bromide; bacteriostatic efficacy;

minimum effective bacteriostatic concentration
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x1 MERHHAWIRE 74
Tab.1 Criteria for judging bacteriostatic efficacy ;:
s 6
) 2
S W R UE Y/ 14 1g {8 (reduced lg value) ,: 3
L #HY 4
(criteria) 2d 7d 14 d 28 d =L 5
2
A ( bacterium ) A 2 3 - NI N2z 4
S 1
B - - 3 NI E
% 3]
H.F (fungus) A - - 2 NI S
=
B - - 1 NI 2 T T T T )
0 5 8 19 26 33

t/d
1. 25 4 %} 18 ( blank control) 2. A& 4 %% ( benzalkonium chloride )

previous measurement time, the increase value of test bacteria does not 3. BFLIR & (benzalkonium bromide)
exceed 0.5 1g) 1 MERFENEYFEERNEEE

Fig.1 The trend of biological activity detection of bacteriostatic

T (note) : NI RIRAIEIN , Redig X 17— A~ D0 7 B 1], 8 VA7 385 o 14
BUEAH T 0.5 1g( NL indicates not increased, which means that for the

agent screening

x2 MEARENEYFEFERUVER

Tab.2 Biological activity test results of bacteriostatic

agent screening 3.2 JNERC KA A R
HE )5 P (biological activity)/ ( x 10310 + mL~") 3.2.1  BEFRALE ARG A g
I} [h] 25 [N IR FEH LA BRIl HITERG AT 45 R DL 3, Bl B R 2k 1 Y
(time) /d (blank (benzalkonium  ( benzalkonium [ R R O NV N R OB o S B - S B g L
control) chloride ) bromide ) 50% , HREVEIE A& KNG X RS F7 2 TR TE — 3L,
0 5.00 4.84 5.18 JIT LART DA TE AR i) 455 35 ke 2 i A 6 i 7 O 2 R Bt
5 4. 44 4.19 5.05 PR IR RN VD QA 49 0 Bh i 1 77 3 vk R4,
8 4.16 4.24 4.69 AT Ik

19 413 447 >33 3.2.2  AEYITEO Bak AR A AR

X o o o I HOT YIS PIRG4S S I 4 RS 4]

PR 75 00 2 Pt ot v B L TR v RO 5 TR IROR B

R3 BEREEAMKESER

Tab. 3 Test results of medium suitability

WeAG 15 7 3L (test culture medium ) i R 3% 7 3 (contrast culture medium ) g
PP FP S )
TR ¥l P ¥iE (ratio) /
(type of test bacteria)
(count ) /cfu (average value) (count)/cfu (average value) %
4 0 {0 4 BR 1 ( Staphylococcus aureus) 42 39 39 41 95
35 42
il 241 PR ML ( Pseudomonas aeruginosa) 71 64 65 58 110
57 50
@25 # ( Candida albicans) 53 55 55 54 102
57 53
h 5 (Aspergillus niger) 18 19 20 20 95
19 19

T (note) ; % BRI 55 Fe My B vb [ 2550 25 5 S 2 BT 5 B ( contrast culture medium was purchased from National Institutes for Food and Drug Control )

PRV KU FLAE I AE 0.5 ~ 2 JEEI N s BT LART RIADE L R, v i A A ol 790 400 e 71 e 1 A 2880 B B ke iod
PPV B0 12 AT A 0 8 Tk @ I i e i R
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x4 MEMTHAFERAERESER

Tab. 4 Results of applicability examination of microbial counting method

HigrEmE PR T

{3 B AP 2 K 38 (type and count of test bacteria) /cfu

(type of culture (dilution level

G B ORI

R ol B [SRERENZNC] RihE

medium) of test solution) ( Staphylococcus aureus)  ( Pseudomonas aeruginosa)  ( Candida albicans) — ( Aspergillus niger)

XF BAZH ( contrast group) 0 0 0 0
R0 4 (test group) 1:10 69 33 56 17

63 55 44 13
S48 (average ) 66 44 50 15
HOAH ( ratio) 1.10 1.19 0.88 0.88
BG4 (test group) 1:10? 53 41 60 18

77 39 66 16
A (average) 65 40 63 17
. {H ( ratio) 1.08 1. 08 1. 11 1. 00
RIS (test group) 1:103 71 44 58 16

55 38 58 18
SEHE (average) 63 41 58 17
. {i ( ratio) 1.05 1.11 1.02 1.00
IR ZH (test group) 1:10* 58 32 46 12

78 44 66 20
S48 (average) 68 38 56 16
. {i ( ratio) 1.13 1.03 0.98 0.94
T4 ( test group) 1:10° 51 33 48 20

67 31 48 16
S48 (average) 59 32 48 18
HCAE (ratio) 0.98 0. 86 0. 84 1. 06
4L (bacterial liquid group) 63 38 57 19

57 36 57 15
S48 (average ) 60 37 57 17

3.2.3 JWHEBKIK AL R

SRS A 45 R W46 5, AR I TR R U A
WERT LA RHLIRER 4 0. 04 ~0. 1 mg « mL ™' i}
X B £ 3 2] BR T RN SR I L AT R B T RO 45 £
A G RALIREHREE S 0.05 ~0. 1 mg - mL ™ BFXS 1 £4,
DRI SR B S A P dkEER A
FLIREAN TR EE A 0. 04 mg + mL ™" F10.05 mg » mL™'
AT RO HIE
3.2.4 MO AR UES,

TTE RO KA B IELE SR L3R 6, AR 30 B 2807 )
WibR i nT LA Y, FR AL TR B 4 0. 04 ~ 0.1 mg -
mL ™" S X A T R S A B A I T AT A
A G AR AR B 0. 05 ~0. 1 mg - mL™" A%t 4
(04 5 R AN R BR T R B AL B S A
Gt T ANTHRE ol b 1555550 il 77 &b J rb 40 1 51

HWEWHR L

IRFLIG R P B AR M R FE 2 0. 05 mg - mL ™10
FLIR B & FVR N 4 0. 05 ~0. 1 mg » mL™',
4 g

ARSCR A A 2 i PR O ik 0 1 T AR
alb WESEFRHIF AL Jr P B R o 25 2R AT LAFE A
T3 IR REORE, IV ERGR AL IR B LIRS SR B A
AR RCR B — 1, BT DL R RS LR R AT A
TR alb WG A BRI AEA T 1 S E

ALl — A 50 3 B —E I RE e, I,
) R R S Ay e AR AR TR, DA PRk
2y, A R0 R AR R A A BE AR TR A
A ERWEED " . A SOREI TR IR oA
RAFAAM R o 0 % IR 24 i 1 770 B T 245
LA AR B X TR R A S — € E A R AR
SR TE NN AR BRI D ERRERR R
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Tab. 5 Results of bacteriostatic efficacy test
AL e B P EVE TR (L g BT ) B AIE
(benzalkonium bromide [ colony count in the test sample ( calculated by lg value) ] ( compliance with
concentration) /(mg - mL™") 0d 24 74 14 d 28 d regulations )
45 (0. 2 BR# ( Staphylococeus aureus)
0.01 6.2 5.4(0.8) 4.1(2.1) 4.3(1.9) 4.3(1.9) % (No)
0.02 6.0 5.2(0.8) 3.3(2.7) 3.2(2.8) 3.3(2.7) 7 (No)
0.03 6.0 4.4(1.6) 3.2(2.8) 2.9(3.1) 2.9(3.1) 7 (No)
0. 04 5.7 3.7(2.0) 2.6(3.1) 2.5(3.2) 2.5(3.2) = (Yes)
0.05 5.4 3.1(2.3) 2.3(3.1) 2.3(3.1) 2.1(3.3) J=(Yes)
0.08 4.8 2.3(2.5) 1.7(3.1) 1.4(3.4) 1.4(3.4) J&(Yes)
0.1 4.0 2.0(2.0) 1.0(3.0) 1.0(3.0) 1.0(3.0) = (Yes)
FH M%) BB 2H ( positive control group ) 6.2 6.2 6.0 6.4 5.7 S (Yes)
E 2 AR BA i B ( Pseudomonas aeruginosa)
0.01 6.5 5.0(1.5) 4.2(2.3) 4.2(2.3) 4.2(2.3) 7 (No)
0. 02 6.4 5.0(1.4) 4.1(2.3) 4.1(2.3) 4.1(2.3) Z (No)
0.03 6.4 5.0(1.4) 4.0(2.4) 4.0(2.4) 4.0(2.4) % (No)
0. 04 6.4 4.0(2.4) 3.0(3.4) 2.9(3.5) 2.9(3.5) 3 (Yes)
0.05 6.3 4.0(2.3) 2.9(3.4) 2.9(3.4) 2.9(3.4) 32 (Yes)
0.08 6.3 4.0(2.3) 2.8(3.5) 2.8(3.5) 2.7(3.6) S (Yes)
0.1 6.3 3.9(2.4) 2.7(3.6) 2.7(3.6) 2.5(3.8) & (Yes)
FF 1 % BB 2H ( positive control group ) 6.4 5.9 5.9 6.0 6.1 2 (Yes)
68, 22k 1 ( Candida albicans)
0.01 6.1 5.1(1.0) 5.2(0.9) 5.1(1.0) 5.1(1.0) # (No)
0.02 6.3 5.1(1.2) 5.1(1.2) 4.7(1.6) 4.8(1.5) 7 (No)
0.03 6.2 5.2(1.0) 4.9(1.3) 4.3(1.9) 4.2(2.0) 7 (No)
0. 04 6.2 5.2(1.0) 4.8(1.4) 4.2(2.0) 4.2(2.0) # (No)
0. 05 6.1 4.0(2.1) 2.7(3.4) 2.1(4.0) 2.0(4.1) 2 (Yes)
0.08 6.1 3.9(2.2) 2.4(3.7) 1.8(4.3) 1.3(4.8) J&(Yes)
0.1 6.2 3.0(3.2) 2.3(3.9) 1.6(4.6) 1.3(4.9) 32 (Yes)
PR %] B 4H ( positive control group) 6.1 6.3 6.3 6.4 6.4 R (Yes)
2l 7 (Aspergillus niger)
0.01 5.3 4.2(1.1) 4.2(1.1) 4.1(1.2) 3.3(2.0) 7 (No)
0.02 5.3 4.0(1.3) 3.7(1.6) 3.5(1.8) 2.3(3.0) 7 (No)
0.03 5.4 3.5(1.9) 2.1(3.3) 2.0(3.4) 2.0(3.4) # (No)
0. 04 5.3 3.4(1.9) 2.3(3.0) 2.0(3.3) 1.9(3.4) 7 (No)
0.05 5.4 3.3(2.1) 2.3(3.1) 1.8(3.6) 1.8(3.6) J=(Yes)
0.08 5.2 3.2(2.0) 2.2(3.0) 1.7(3.5) 1.7(3.5) H=(Yes)
0.1 .3 3.1(2.2) 2.1(3.2) 1.5(3.8) 1.5(3.8) J&(Yes)
[H 44 X5} B& 2 ( positive control group) 5.3 5.2 5.3 5.4 5.5 2 (Yes)
FFJ 1 %t HE 4 ( negative control group) - - - - - = (Yes)

T (note) : FE S NEUE N5 0 d #H LIS/ Y 1g {H (the values in parentheses represent the reduced lg value compared to 0 d)
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Tab. 6 Results of bacteriostatic efficacy test

HFLI A T PR R T (LA g (BT RGO
(benzalkonium bromide [ colony count in the test sample ( calculated by lg value) ] ( compliance with
concentration) /(mg - mL™") 0d 24 74 14 d 28 d regulations )
4 B O A ER I (Staphylococeus aureus )
0.04 6.0 4.9(1.1) 3.9(2.1) 2.9(3.1) 2.7(3.3) 75 (No)
0.05 5.9 3.2(2.7) 2.9(3.0) 2.5(3.4) 2.1(3.8) J&=(Yes)
H 4 %5F B 2] ( positive control group) 5.9 6.3 6.1 6.1 6.0 J(Yes)
il 23418 PR M 1 ( Pseudomonas aeruginosa)
0.04 6.0 3.9(2.1) 2.9(3.1) 2.9(3.1) 2.8(3.2) J&(Yes)
0.05 6.0 3.9(2.1) 2.9(3.1) 2.9(3.1) 2.6(3.4) JE=(Yes)
FHAHE X BE 2 ( positive control group) 6.4 5.8 6.0 6.1 6.4 J&(Yes)
14 &3k 1 ( Candida albicans)
0.04 5.8 5.5(0.3) 4.8(1.0) 4.2(1.6) 3.5(2.3) 75 (No)
0.05 5.8 3.3(2.5) 2.7(3.1) 2.3(3.5) 2.3(3.5) J=(Yes)
BH 1 %] B8 26 ( positive control group) 5.7 6.1 6.2 6.1 6.2 2 (Yes)
A Hh 55 (Aspergillus niger)
0.04 5.3 2.3(3.0) 2.3(3.0) 2.3(3.0) 2.3(3.0) J=(Yes)
0.05 5.2 2.2(3.0) 2.1(3. 1) 2.0(3.2) 1.7(3.5) J&(Yes)
BH X BE 2 ( positive control group ) 5.4 5.3 5.4 5.2 5.2 J&:(Yes)
¥ 1% HE 4 ( negative control group) - - - - - J2(Yes)

E(note) : 55 NEUE 5 0 d A H S 1Y 1g {8 (the values in parentheses represent the reduced lg value compared to 0 d)

AR REVEAR, X B JRFE IR AR, bk
PR BT AL (LDy B TR 9 230 mg - kg™,
Z: M8 FDA. Inactive Ingredient Search for Approved Drug
Products , A FLIR B A1 S HIRAH A 750 49 4100 7 750 114 e K51
HE0.01% 7 o ASCHKHE 2020 4ERR R E 2L i
DU V121 $ER R ) R A v, LA 46 B €0 7 2 BR A | i
AR T P ke T R R ot A A G T R, AT 8
FrEIE PR A, WV T RO kIS R RS A, AN TR
W PE B PR FLIR B 73 1 %k 4 Aok T A9 4000 B R A A
NBGUE . 7E 5 I7 B 18 HIVE R4, I 1 I v # fh
VERREAT IR W, O 1208 P PE R A 6l 1, 7
TE T AR LR B ) B AR A B R kD 0. 05 mg -
mlL " R A BN 54 0. 05 ~ 0.1 mg -
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