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Studies of Hepatitis B Virus-Specific Transfer Factor Preparation

Lin Yuanzao, Zhao Aiping, Chen Gengfu, Chen Weigiang,

Huang Qingsong, Luo Liewei, Li Hongzhi, Lai Muxian
{ Department of Biotechnnlegy, Guangdong College of Pharmacy, Guangzhou 510224, China}

Abstract To establish a new method for the preparation of hepartitis B virus-specific transfer factor preparation
{HBV-STF), and hence some available data for comparative study of clinical application are documented. HBV-STF was
prepared with human placental from HBsAg female patients positive. The physical and chemical quality and its im-
munalogical properties of HEV-STF preparation were tested. Also preliminary clinical trial was used, demonstrates a
consistency in quality among each batch. Results from bacteria culture, safety and pyrogen tests and acute toxicity in
mice zll sausfied with the requirements of the pharmacopoeia, indicating that the preparations were safe. The maximum
absorption of ultraviolet spectra was at 256 * 2nm, The Eygnm/Ezganm is greater than 2.7, which is better than the
internationally used criterion, i. €. Eae, /Easo,,=21.8. The preparations contained 17 kinds of amino acds. Effect of
HBV-STF un activation of E receptors of buman T lymphocytes shows the increasing rate ranging from 83.47% wo
103.48% , HBV-STF can stimulate multiplication of T lympholeukcyte and inducing delayed allergy in mouse metatar-
sophalangeal skin by antigen specific skin test, indicating the preparations have strong immunclogical activities. Prelimi-
nary results from clinical trial also have cbvicus curative effect. The results showed that the HBV-STE preparation was
a safe and high effective immunc-regulator for treating viral hepaticis B.
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The transfer [actar preparation { TF) is an im-
munclogical active mixture which is present inside
white blood cells and dialysate. The sperific trans-
fer-factor preparation {STF) is a mixture which de-
pends on its antigen for the hiclogical activitiest 2],
The nature of STF provides us with a new way far
Qur laboratory extracted HBV-STF
from HBsAg pasitive hurnan placenta, detected some
of the properties of HBV-STF and conducted the

preliminary clinical trial of the preparation. The re-

preparation.

sults are reported here.
1 Materials and Major equipment

1.1 Materals

HBsAg positive human placenta were provided

+ Received date  2000-0G3-12

by the Department of Obstetrics and Gynecology at
Haizhu Women and Children hospital. Dialysis tubes
with malecular weight cutting off 10 kD were from
France. Hybrid mice {male and female, 17 ~ 28 g)
were provided by department of animal of our col-
lege, New Zealand white rabbits { male and female,
2.5~73.4 kg) were provided by the Biological Insti-
tute of Guangdong.
1.2 Major eguipment

MDF-292 ultra-low freezer { — 85 T, Sanya,
Japan); ZK 380 ultracentrifuge { Rerthold Hermle
GhHeoe Co., Germany); PCR thermal cycler (E-
POCH Co., Tianjin) ; Amina acid analyzer { Walters,
USA): 752 UV-spectrophotometer and 722 Visible-
light spectrophatometer { The third factory for anal-
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ysis instruments of Shanghai).
2  Methods

2.1 Preparation of transfer factor

After fat and connective tissues were removed.,
HBsAg positive placenta were homogenized at high
speed with equal amount of 0.9% NaCl. The ho-
mogenate were stored at — B83C owvernight and
thawed at 37 T . After several cycles of freezing and
thawing, the supernatants were collected with ultra-
centrifugation and sterilized via dialysis and filcra-
tion. The bacteria culture, pyrogen test, animal toxi-
city, HBV-PCR and HBsAg test were performed to
ensure the safery of the preparation. The prepara-
tion was packaged at 2 ml/ Ampule.
2.2 Polypeptide contents mensuration

It was measured by Lowry method.
2.3 RNA content mensuration

It was measured by oreinol test.
2.4 HBV-PCR detection

PCR analysis were performed according to the
manufacturer's instruction. The PCR products were
electropheresized in 2% agarose gel and compared
with the positive control at 314 bp position.
2.5 Immunological activity assays

The immurnclogical activity assays were formed
with Ea-RFc method!® . Briefly, pancreatin { Difco,
Detroit, MI, USA) was dissolved in Hank’s solution
(1% ) and stored at —20 T . The control tube was
added with 0.2 ml supernatant and tissue culture
medium RPMI 1640 without TF, The experimental
groups were added with 0.1 ml HBV-STF, P-TF
and RPMI 1640 medium. The total volume in each
tube was 1 ml. After incubated at 37 T for 18
hours, each tube was washed with 3 times of ice-cold
Hank's solution twice. The pellets were resuspended
in 0.2 ml RPMI 1640 for Ea-RFc assays'*!. The re-
sults were calculated as fcllowing:
Ea-RFc% average aceretion rate=

expermment @oup Fa RFe% — aontrd group Fa- RFc%
conernd group EaREc% X 100%

2.6 Antigen specific skin test

Thirty healthy NIH mice of about 20 g each in
weight {provided by the Experimental Animal Cen-
ter of Zhongshan Medical University) were divided
inte 3 groups. The subcutaneous infection of HBV-
STF 0.5 ml was given intc the abdomen of each
maouse in the tester group, once every other day 7
times altogether. A week after the last injection, the
feet of the hind legs on both sides of themice were
mjected with 1:25 hepatitis B virus vaccine 0.5 ml
{ produced by Shenzhen Kangrai Biclogical Products
cempany [.td.} 72 hours after the injection, the hind
legs on both sides of all the mice were cut off respec-
tively. Pathclogical section was then done of the
metatarsus skin taken frem the hind legs after
formaldehyde fixation, for the purpose of the obser-
vation ol the infiltration of the lymphoecyte in derma
and subcutaneous tissues. The control group, with
the substitutes of P-TF ( produced by Guangdeng
Biclogical Products Institute ) and physiclogical
saline for HBV-STF, was employed for integration

control.
3 Results and Discussion

3.1 HBV-STF quality control results

Tab 1 Derection results of HBV-STF

Item 941223 950120 950309
Aspect A A A
pH 6.9 6.8 6.9
Ulcravinler spectra

Eaunm 0.801  ¢.839 0.846
Faeonm’ E2sonm >2.mM >2.715 >2.90
FProtein reaction - - -
Polypeptide{ mg/ml) 0.37 0.39 0.41
ENA{mg/ml) 0.19 0.20 0.22
HBsAg - - -
HEV - PCR - - -
Asepsis test A Ja i
Safety test A A i
Activity test{ %) A A A
Total evaluation A a A

— Negative reaction, A Past muster

Tab 1 demonstrates a consistercy in qualitv a-
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mong each batch. Results from bacteria culture,
safety and pyrogen tests and acute toxicity in mice
all satisfied the requirements of the pharmacopoeia,
indicating that the preparations were safe. Since the
preparations were extracted from HBsAg positive
placenta, inactivation of HBV was critical. Wang et
a?'® incubated a similar preparation at 56 T for 10
hours and treated it with 0.25% formalin. We
found that although HBsAg was negative. The lig-
ure and Table 1 show the results of the random tests
of three batches of preparations. The immunological
activity of the preparation in wvitro was also nega-
tive, We believe that TF is a heat-sensitive and will
be denatured at 56 T for just 45 min. The method
reported here allowed us to remove HBV and even
residual HBV-DNA at 4 T as determined by PCR
and HBsAg detection assays. More importantly, the
methods were able to preserve the HBV-STF activi-

ty.

0.6

] ]
200 300 400
A {nm}
Figl Ulcraviolet spectra of HBV-STF

The figure 1 indicates that the preparation had

two peaks appeared from 200 nm to 300 nm, which
was similar to other TF. The maximum absorption
was at 256 = 2 nm. There was a parallel absorption
from 254 ~ 260 nm with more occurred at 254 nm.
This position was similar to that at which placental
absorption occurred, suggesting that the preparation
of HBV-STF may contain placenta STFS! . The
Esanm/ Eagonm is greater than 2.7, which is beter

than the internationally used criterion, i. e. Ejgonn/
Eggnm>1.8.
3.2 Contents of amino acids

Tab 2 illustrates the contents ol amino acids.

The preparations contained 17 kinds of amino acids.

Tab 2 Contents of amino acids in HBV-STF

Armino acid Contents Aruno acid Contents
{mg/dL) {mg/dL)
Asp 1.867 Tyr 1.202
Glu 10.666 Val 10.678
Ser 1.799 Met 2.516
Gly 8.790 Cys 0.221
His 3.587 Ile 4.620
Arg 0.189 Leu 16.044
Thr 4.082 FPhe 7.496
Ala 13.088 Lys 5.102
Pro 16.544 General contents  108.5

3.3 Effect of HBV-STF on activation of E recep-
tors of human T lymphocytes

Table 3 shows the resulis from Ea-RF¢ assays.
The second national meeting on TF adopted Ea-RFe
or Et-RFc test as a standard method o determine
the immunological acavity of TF with a satisfactory
value of greater than 20% increasing rate!® We ob-
tained the increasing rate ranging from 83.47% to
103.48%, indicating the preparations have strong

immunological activities.

Tab 3 Effect of HBV-STF on activation of E receptors of
human T lymphecytes

Ea-RFc% Incremental

Group N _
{xt3s) average value( % )

941223 5 21.1+2.3 83.47"°
950309 5 23.4+3.6 103, 48" *
950401 5 22.3+4.5 93.91"*°
P-TF 5 15.2+2.8 32.26"
Control 5 11.5+£3.2

* P<0.05, * * P<0.0l. compared with control

3.4 Immunclogical specificity of HBEV-STF

The mouse”s skin was injected with HRV-STF, P-
TF and physiclogical saline respectively for the delayed
allergy. The infiltrate status of the lympholeukeyte in
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shin was observed. The criteria for evaluation is 1 score
for a little and scattered infiltrate lympholeukeyte, 2 score
for more and asystematic jafiltrate lympholeukeyte or fo-
cus concentrated infiltrate lympholeukeyte, 3 score for
asysternatic and focus concentrated infiltrate lympholeuk-
cyte in the dermis of the mouse. The results were
showed as table 4.

Tab 4 The results of pathological shce of treated metatarsopha-
langeal skin of muuse

Cron Sample  Integration of the records
ps amounts (% 5)
HBV-STF 10 2.00+0.67""
P-TF 10 1.60+0.82"

{control sample}
* P<0.05, # = P<0.01, compared with control

The result shows that HBV-STF and P-TF can stimu-
late multiplication of T lympholeukeyte and inducing de-
layed allergy in mouse metatarsophalangeal skin. But the
effect of HBV-STF is more distinct than the eflect of P-
TF (P <0.01 for HBV-STF) . It manifests HBV-STF
has the special cell immunalogical function of killing hep-
ar B virus. That is HBV-STF possesses the immunologi-
cal activity of depending on the antigen of hepar B virus,

3.5 Preliminary results from clinical trial

The preparations were used to treat 232 cases of
chronic hepatitis and HBsAg carriers in the Red Cross
Hospital of Shenzheng, of which, 78 patients were fol-
lowed up. We found that 26.7% of patients became
HBsAg negative, 58.23% HBeAg negative and 32.5%
anti-HBe negative. After ane therapeutical termn (1 am-
pule/day,i. m. for 21 days}, five patients with chron-
ic hepatitis for 10 to 20 vears became negative in
“two vs half” 1, 3, 5 assays when they were tested 3
~5 months later. The preparations were also used
in econjunction with thymosin to treat 95 cases of
hepatitis B patients. After one term of therapy,
31.1% of the patients became HBsApg negartive,
46.2% HBeAg negaiive and 33.3% HBV-PCR

negative, In contrast, none of the patients became
HBsAg regative, only 6.45 % of patients became
HBeAg negative and 3.2% of the patients HBV-
PCR negative in contral groups ( F < 0.01 yool,
Moreover, the preparations were used in The Peo-
ple’s Hospital of Shenzheng to treat 60 patients sul-
fered from chronic hepatitis B. After three consecu-
tive terms of therapy, the rates of patients who be-
came negative with HBeAg, anti-HBc¢ and HBV-PCR
from positive were 64.6%,52.3% and 60.0%, re-
spectively. None of the patients has side or toxic re-
action. Furthermore, the patients had increasingly
good appetite and ameliorated insomnia after treat-
ment, Therefore, we believe that the preparation is a
safe and effective immuno-regulator for treatment
which has a promising future. The biochemical na-
ture and mechanisms of HBV-STF are still to be
studied in addition to expand its clinical trial in the

{uture .
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B OE 4w ANAREEEBUEEETEHRA(HRY-STE), BIEE N BRAEFE N EHEEHEE. A A HBAg R
Ji6 Skl 45 T HBV-STF, 33 HBEYE R s SEH# T TRHADEMERLA, SHERETERR. hERES
. JIPELUERBENFSHRER, THBAEBRELHFE 256 + 2 nm 4, Ejspon’ Ezsonm K E KT 2.7. HAEEE
B 17®#. A THEARE 2EMRFRRERE R, HBV-STF B Ea-RFc THEREL 83 47% ~103.48% Z [E, i
FiREFIEAS A HBV STFREEM . CREA THERARSH, E3 MR RRETERMAEHEERN, X HBV-
STF W% R A LI @R E XN 2. B5 HRV-STF B—MTT R FiHT ZFeE e F R Sl .
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1994 1 13 9 4 69 31
1994 2 15 10 4 67 27
1995 1 16 12 7 15 44
1995 2 15 11 7 73 47
1995 3 12 10 4 83 33
1995 4 17 10 13 59 76
1996 1 14 13 10 93 71
1996 2 16 14 13 88 81
1996 3 14 12 12 86 86
1996 4 14 14 14 100 100
1997 1 16 12 15 75 94
1997 2 14 13 14 93 100
1997 3 13 12 12 92 92
1997 4 15 13 13 87 87
1998 1 15 12 15 80 100
1998 2 15 14 13 93 87
1998 3 15 15 12 100 80
1998 4 16 11 10 69 63
1999 1 14 11 11 79 79
1999 2 14 14 & 100
1999 3 15 15 H & 100
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