Current Situation of Medicine used for
Infectious Disease in China
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Development of Biological Products in China

The research, production, and application ef biological products in
China started since 1919. Biological products developed slowly and
in small scale, only several species before 1949.

At present time, China could produce over 200 kinds of biolegical
products(Vaccines, Antitoxins/Antisera, Blood products,Cytokines |,
and also developed many new prophylaxis and therapeutic biological
products continuously.
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Before 1980°s almost biological products had been produced by 6
national institutes of biological products 1n Beijing, Shanghai ,
Changchun, Lanzhou, Wuhan, Kungming. These national institutes
could produce the several vaccines up to 1 billion doses a year,
which could meet the demand of vaccinating the whole nation.

e S GV T T, 1980 FEARBART E2E b At KR Bl =M.
i G BII6 K DA Al it 5 B ki o o TR R AR 1L 10
fC A T2 T P B R I 5 A i B 25K

In the 1980’s,biological products industry was booming in China,
there are more than 200 enterprises engaged in this field. Varieties

and number of biological products increased significantly.
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The output and wide application of biological products in
China are unique in the world . Biological products play an
very important role in diseases prevention, diagnosis and
treatments.

All of enterprises achieved GMP requirements in-order to
keep quality of biological products consistent with
international level.
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Prophylaxis 1s playing most important role in Chinese strategy
of public health . Vaccination was put in practice throughout
the whole country since People’s Republic of China was
founded 1n 1949. Incidence of a infectious disease and death
rate decreased significantly.

Smallpox has been extinguished ;

Poliomyelitis case infected by wild strain has not'been found
since 1995;

In the area of using hepatitis B vaccine the carriers

decreased from 16% to 1% of the population vaccinated .
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Vaccines in market

Bacterial vaccines(4l & 14 5% 1):
Typhoid (%) ,

Typhoid and paratyphoid A &B combined vaccie({53€ R g5 3€ 454
H),

Vi Polysaccharide typhoid(1735&Vi 2 ¥z 1) ,
Diphtheria, Tetanus and Pertussis, DTP( 5 & #% BEA ),
A Meningococcal Polysaccharide(Jfixi fix 48 B i £ i 1)
BCG(+/H),

Plague( %),

Anthrax(7JH) ,

Brucellosis(i ),

Leptospira Vaccine (£ s e /452 1) .
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Viral Vaccinesyi & 14 5% Fis

Japanese Encephalitis (inactivated and live)(Z 24X 2 K& (il
) )

Tick- borne Encephalitis(£r MM 98 K3 ¥4 Fi)
Measles(FKI2 5 1),

Rubella( X2 RE 1),

Mumps(Ji i 98 75 1),

Yellow fever( 38 #Wp & 1),

Haemorrhagic fever(H L HGRE 1),

HBV(Z 1),

HAV(H ),

OPV (B H#EK I R),

Rota (Fe R ERRE ),

Rabies Vaccines(J1 I I ).




Japanese Encephalitis live Vaccine
LA R 9%

Japanese Encephalitis live Vaccine 1s the only one having Chinese
patent produced in China .

The wild JE virus, SA14 1solated from a pool of Culex pipiens
larvae from Xian, China in 1953. Researchers of NICPBP
obtained the wild-type parental virus SA 14 by 11 passages in
mouse brain 1n 1960, started the research for neuroattenuation.
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Japanese Encephalitis live Vaccine
LA AR5 P

This strain was demonstrated having a fine balance between safety and

immunogenicity, with sufficient viral replication to stimulate.immunity.

Clinical trial Phase I, II, III and IV was completed in 1980-1996

respectively. The vaccine was demonstrated having good safety and
potency.

long term study 11 years’(1989-1999) for safety and effectiveness of live
JE vaccine was carried out. Only few showed mild or middle fever, slight
local reaction. No severe adverse reactions were observed.
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Japanese Encephalitis live Vaccine
TG 98 V595 1

11 years before the immunization (1978-1988), there
were 769 cases of JE found in Yongfeng area. The
11 years during immunization, there were 138 cases
of JE. The average incidence rate decreased 84.51%
compared with 11 years before immunization. The
total incident rate decreased from 21.89/100,000 to
2/100,000. The protection rate reached 98.99%.
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o HIV,
o SARS,
o Bird Flu

o Malaria vaccines

o HEV ()

) Phase 11
o Helicobacter pylori HP  Phase II1

Phase 111




Biologicals for therapeutical use
a9y A il

. Human immunoglobulins, 1nclud1ng specific

immunoglobulin (A EERRETH, FFRBRET
2. Antiserum biologicals (FLIMLFE)

. Recombinant DNA products (& [X 24 =)

. Bacterial vaccines for therapeutical use (V5 7 1
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Human immunoglobulins
N e PR L

Human Hepatitis B immunoglobulin
N CHIRF R e Bk e A

Human rabies immunoglobulin
NFERI e e bR H

Human tetanus immunoglobulin

NBAT e e BR R




. s . . NIC. P3P
Antiserum Biologicals in marke
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Tetanus toxin antiserum (FLHEAH X
Rabies virus antiserum (PLIEN)
Anthrax antiserum (FiKIH)
Anti-botulinum serum (L)

These kinds of anti-serum have been used for the
treatment of corresponding diseases.




Bacterial vaccines for therapeutical use
Va9 H R RS A

1. Tuberculosis Therapeutic Use FFZ5 %A 167
A=) 77
Freeze-dried M.vaccine 413837 HBE2F 43 e AT A i

(Fm: Wk D

Mycobacterium Phlei F.U.36 Injection .7 FeAf
F.U. 367 EMME (RIdh%4: AR MM)

2. Brucella Vaccine for Therapeutie

Use
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[FN-a (TH#iE-a)

IFN-a can be wide used in curing chronic active
hepatitis B and acute and chronic hepatitis C.in China. the
efficient rate is : 30%~40% for HBV and 50%~70% for
HCYV. The efficient rate of HBV 1s lower than that réported
because the types of HBV of infected Chinese mostly are
gene type B and C of HBV, which are more difficult to be
cured than gene type A infected occidental.
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IFN-a -1b (9 & - a —-1b)

Recombined IFN a -1b 1s a gene engineering product
cloned and expressed basing on  Leukocyte of
Chinese , So IFN a -1b 1s more equal te. Chinese
natural condition theoretically. It was proved, that
IFN a -1b 1s comparable with IFN a -2 1n activity
and curative effect in equal mass . So It can bring
fewer side effects and less neutralization antibody.
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Biologicals for therapeutical use
are under development or clinical trial.

Human Immunoglobulin for Treatment of SARS

A (SARS HpmtE R EREH )

Ant1-SARS 1immunoglobulin is a novel drug, of anti-
SARS by means of neutralizing SARS virusy, It is
prepared from pooled plasma of SARS convalescent
by cold ethanol fractionation and viral inactivation
process.

approved by SFDA as Anti-SARS immunoglobulin
for emergence use 1n 2004

Wz E B BRI YR I SARSHI 2] . ZASARS R A
LS FEHOR) S BE Bk A H W 4, R BUTARIR 41 L
SRR RO T 245, 20044 SFDA IE UL HE 1% 25 W0
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. ;PEP 'l
Viral macrophage Inflammatory Protein-Illi
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Indication of R&D: a broad-spectrum anti-HIV agent.

derived from K4 gene of human herpes virus-8-.
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vMIP-II binds broadly to chemokine receptors such as CCRS
and CXCR4, and can inhibit entry of multiple HIV-1 strains.

vMIP-TTH]J 45 4CCRE. CXCRAZEAZAAK,  BHWT % FhHTVIRA

FEAR LA A

Approval of clinical trial by SFDA.
H FT AL T Il RSB B
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Recombinant Mannose Binding Lectln(MBL

Indication : preventing agent of HIV for external use
- Recognize carbohydrate such as N-acetyl glucose.in mannose and pathogen
Combine pathogen(HIV) or infected cells.

Exert effects through following pathways: Mechanical blocking;Complement
activation; Opsonization/Phagocytosis

Uﬁﬂﬁ&%*ﬁ%ﬂf” JEAR L N- Zﬂﬂf'ﬁpﬁp*fﬁﬁﬁika%/\% Zi e I CHINDREL
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— Value of MBL for HIV-1 1s more than 1030.93

— MBL can inhibit the fusion of the HIV-1-chronic-infected cells and
normal cells. Bef%BHBIHIV- 112 B 41 i 5 1 40 i fb & 1 4 H

— Research of Dosage Form i & B 57
e To alter dosage form AR5

« To alter the way of administration (For external use) 2%
HAIEE

Endovaginal PHIE W ; Condomit: AL E



Recombinant Human Lysozyme
(TE 20\ e 22 1)

Indication : Upper respiratory tract infection

1,4- B -N-Lysozyme: Good therapeutic action by spray in
mice with laryngeal infection on Staphylococcus aureus;
EDS50 1s 0.51mg/ml/time

Inhibit the release of inflammatory medium, protect normal

tissue in the inflammatory location, inhibit virus replication
> Approval of Phase Il by SFDA

YA RS2 — P A DU, WS4 200 0N B B4
e FLATRRUF YT 1, HGED, 0. Blmg/ml /%Ko I HEA
FRHORETR, ARy SR I T 414, B Sk PRI,



The Diagnostic Products For
Infectious Disease

The diagnostic products were widely-used for clinical test
and blood screening. It is important for early diagnosis and
preventing infectious disease transmission. Such as

HAV, HBV, HCV, HEV, HIV, Tuberculosis;
Treponema Pallidum (Syphilis), Japanese Encephalitis
Virus, Rotavirus, etc.

ELISA and PCR technique are most popular to be used in
the diagnostic products. With the development of science
and technique , more and more a new diagnostic products
will be developed . Certainly, all of these diagnostic
products must be licensed by SFDA.
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Biochips related to infectious disease Approved in China

A B 298 B PR A BOkn s sil &

Antibody Fragments of HCV virus Diagnosis Chip
B BB i AT e AR 2 0 ARl R 52

Helicobacter pylori antibody Diagnosis Chip

AHPV, ¥PHRAC JRAEDTAER I RSt

Human HPV, Diagnosis Chip

pS




FH T8 I RATE 90 B A2 AR e
Biochips related to infectious disease Applied for IND

A H 290 25 22 HiAA g B0 Rl o

HCV multi clone antibody diagnosis Chip
LI 5% 973 13 21 DR 22 2 P A s

HBV gene polymorphsim diagnosis Chip
LI 5993 7 DNA S v oK 9% 5 I 24 22 ERL0S o A Mk 77

HBV multi drug resistant gene diagnosis Chip
Lin NI RO SE R (2 187) s

HBV, HCV diagnosis Chip
Zh k% Z R Pt R eGP iAdE 0 Al 5%

Tuberculosis antigen IgG antibody diagnosis Chip
SARS Jat PR 7 7 22 DAL 0 A il 3k 7]

SARS coronal virus gene diagnosis Chip



Chemical Drugs of anti-infectious diseases

(PURAIR ALY

1. Antibiotics for treatment of bacterial
infectious diseases such as penicillin
streptomycin, erythrocin, cephalosporin,
Gatifloxacin, Antofloxacin Hydrochloride,
Caderofloxacin Lactate;

NEZREKRAY (W:. BER. BEER. 45 %,
sk BV E. B ZyE . LR
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2. Ribonucleotide medicine for treatment of viral infectious
diseases such as zidovudine, Lamivudine, strvudine
didanosine, nevirapine;

BHBRRAYW: 72 RE. hoKRE. AlHKES ERIF (i

WERAY) « BHEHACF (JUR=RAY) , FEH TR LG
3. Proteinase inhibitors for treatment of AIDS “such as

Indinavir, Saquinavir, Ritonavir, Nelfinavir, Amprenavir.

M TAIDSYRYY B 8 B gl 2990 n: el (FURERE
Y I (BUmEERAYD  FHFEIRE (FUREEZERZA)D S
AT (BUR=sRAY) 2R (BURsERAY)D

4. Anti- tuberculosis drugs #4517 2: Rifampicinfl4#-f,
Isoniazid #/HJff, PyrazinamidelltBEEENZ  etc.



The Chinese traditional medicine

anti-infectious diseases Hi/& YL 2

Chinese traditional mec

1satidis, rhizoma coptidis, F

proven to have anti-bacterial

icine, such as folium
0s lonicerae, have been

| and viral roles.
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Antiviral TCM Complex (iR e T 255 J7)

1. Ganmao Kangning Keli (&%E BET*Hkr) - Anti-Flu, RSV

2. Jiawei Shengmai San (JOBRAENKEY) :Anti—-Coxsackie
virus B

3. SARS TCM Complex (F5VESARSHZ45E J7)

SARS No. 1 Complex

SARS No. 2 Complex

SARS No. 3 Complex
SARS No. 4 Complex

4. Kangbingdu Koufuye (#FUE: IAk#E) :Anti—-RSV, Flu
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Anti-RSV in vitro:
(1) 3,4-di-O-caffeoylquinic acid

IC,, = 2.5 pg/ml
S| =240

(2) 3,5-di-O-caffeoyl quinic acid
IC;, = 1.2 pg/ml
Sl = 588
(3) 5-O-caffeoylquinic acid
IC,, = 25 pg/ml
S| =8.8




(1) AminSRsid (& E&)

(2) alkaloid:
epigoitrin(z

St Anti-Flu (Fofson
| 0 nvitro



(1) EM-K3H

Rheum palmatum

Effective
components:

anthraquinon




Da-Huang(k

1. Anti-Coxsackie virus B type 3 (Jif 5% &7 &)

2. Anti—epidemic hemorrhagic fever virus, EHF) (Jif7PE
H I A 25

3. Anti-Rubella virus (XK EE)

4. Anti-HSV (FL4iJE 1295 55 )

5. Anti—Varicella—zoster virus (ZKJgG—r IR0 55

6. Anti-Human immuno-deficiency Vlrus HIV) O\ G T
iR B3 EE) Ryl RS

7. Anti-HBV (FF & 5 )

8. Anti-Influenza virus (Vi) B




Anti-HSV-1(31 2 BI -1)

Anti-HSV-1 activity (IC,,) (ug/ml)
Names of
samples Standard ACV-resistant " Clinical
strain strain \\s in
Agrimonia pilosa 125 100
Al B
Pithecellobium 62.5 125 100
clypearia
7 I=R2
Punica granatum 83.3 62.5 50
AR




Conclusion

In treatment and prevention of several infectious
diseases, China has different kinds of medicines for
viral and bacterial infectious diseases, being, the same
as other advanced countries. These medicines 1nelude
chemical drugs, biologicals for prophylaxis and
therapeutical use and the Chinese traditional medicine.
All these medicines have played an important role on
treatment of infectious diseases and preventing its
spread. New products also are under development as
science and technology development.






