Brawner, T.A., Senne, J.E,

Ltand@1921494

arx1tng

29981 wyTaTasa  A12HuT AinTInda uardudne ﬂﬂ5103 TUIHEITUNR

- o 4 - -~ - .
A19338L 94N 10N ILAaTUTL LUUNAR T enzyme-linked

. < - 73 #
assay (Elisa) LWaRg99I32Lta91v#n1L1a
L34 Herpes simplex virus (HSV) Tusvavasaa.

immunosorbent

o e - ' é - o
niTafrafienauTay ausuwnadadad IdavnIuLnIng i,

2534.

é o - 4 - - o o
2qUa IUNTINGE ﬂqTaﬂ3178UQQ7ﬂﬁqﬁﬂQ179l?"ﬂ?ﬂ?ztwﬁ1u18ﬂu

Tuiana uasnﬁ1ﬁmuwnﬁ1a11ﬂnq1§a1qfat?u 1aan191%

- < - - é = e = - o
NTaUINAAAATIIFDL. ﬂnaﬂuwuﬁﬂ1mmﬂguaumna ANIINEAREY
uhaa, 2532.

ATHIDINOH

Agren, M.S. Studies on zinc in wound healing. Acta Derm

Venereol suppl (Stockh); 1990; 154 : 1-36.

Schnipper, L.E., et al. The

Bader, C., Crupacker, C.S.,

natural history of recurrent facial-oral
infection with herpes simplex virus. J Infect
Dis, 1978; 138 : 897-905.

Borovansky, J., Riley, P.A. Cytotoxicity of zinc in

vitro. Chem Biol Interact, 69 (1989) : 279-291.

Fahim, M. A combined chemical

physical treatment for herpes simplex lesions

in guinea pigs. Arch Dermatol Res, 1979; 265:

TE~TT



54

Cabrera, C.V., Wohlenberg, ., Openshaw, H. Herpes

Corey,

simplex virus DNA sequences in the CNS of
latented mice. Nature, 1980; 288 : 288-290.
L., Adams, H.G., Brown, Z.A., Holmes, K.K. Genital
herpes simplex virus infection : c¢linical
manifestations, course, and complications.

Ann Intern Med; 1983; 98 : 958-972.

» Bumdetti, J.K., Critchlow, C.W., et al.. Double
blind controlled trial of topical acyclovir in
genital herpes simplex viral infection. Am J

Med, 1982; 73(1A) : 326-34.

Derseth. 1963, Treatment of herpes keratitis. Am J

Falla,

Ophthalmol 56 : 729-731.

D., Kahl G.F. Ca++ histidin und Zn®** els
facterembei der Liesenzelbildung durch das herpes

virus hominis. Z Med Mikrobiol Immunol, 1967;

153 : 175-189.

Fiddian, A.R., Grant, D.M. Development of antiherpes

agents, progress and prospects. Abstr Hygiene

Communicable Dis, 1985; 60 : 9-22.

» Kinghorn, G.R., Goldmeier, D., et al. Topical
acyclovir in treatment of genital herpes; a

comparison with systemic therapy. J Antimicrob

Chemother, 1983; 12(suppl B), 67-77.

Flewett, T.H., Parker, R.G.F., Philip, W.M. Acute

Foley,

Fraser,

hepatitis due to herpes simplex virus in an

adult. J Clin Pathol, 1969; 22 : 60-66.

F.D., Greenawald, K.A., Nash, G., Pruitt, B.A.Jr.
Herpes virus infection in burned patients. N
Engl J Med, 1970; 282 : 652-656.

N.¥W., Lawrence, W.C., Wroblewska, Z., Gilden, D.

H., Koprowski, H. Herpes simplex virus type I



S5

DNA in human brain tissue. Proc Nail Acad Sci

USA, 1981; 78 : 6461-6465.

Frenkel, N., Schirmer, E.C., Wyatt, L.S., Katsafanas, G.,
Roffman, E., Danovich, R.M., and June C.H.,
Isolation of a new herpes virus from human CD4+

T cells. Proc Natl Acad Sci USA, 1990; 87 :

748-T7T52.

Friedman H.M., Cohen, C.H., Eisenberg, R.J:; Seidel:, C.A.,
Cines, D.B. Glycoprotein C of herpes simplex
virus I acts as a receptor for C3b complement
component. on infected cells. Nature, 1984; 309
¢ 633-635.

Galloway, D.A., Fenoglio, C., Shevchuk, M., McDougall,
J.K. Detection of herpes simplex RNA in human
sensory ganglia. Virology, 1979; 95 : 265-268.

Goldmeier, D., Bateman, J.R.M., Rodin, P. Urinary
retention and intestinal obstruction associated
with ano-rectal Herpes simplex virus infection.
Br Med J, 1975; 2 : 42§5.

Goodell, S.E., Quinn, f.C., Mkrtichian, E., Schuffler, M.
D., Holmers. K.K., Corey, L. Herpes simplex
virus proctitis in homosexual men : clinical
sigmoidoscopic, and histopathological features.

N Engl J Med, 1983; 308 : 868-871.

Gordon, Y.J., Asher, Y., Becker, Y. Irreversible
inhibition of herpes simplex virus replication

in BSC-1 cells by zinc ions. Antimicrob Agents

Chemother, 1975; 8 : 377-380.

Guinan, M.E., MacCalman,J., Kerm, E.R., Overall, J.C.Jr.,
Spruance, S.L. The course of an untreated episode
of recurrent genital herpes simplex infection

in 27 women. N Engl J Med, 1981; 304 : 759-763.




56
Gupta, P., Rapp, F. Effect of zinc ions on synthesis of
herpes simplex virus Type II - 1induced

polypeptides. Proc Soc Exp Biol Med, 19765 152

: 455-458.

Hale, B.D., Rendtorff, R.C., Walker, L.C., Roberts, A.N.
Epidemic herpetic stomatitis in an orphanage
nursery. JAMA, 1963; 183 : 1068-1072.

Heller, ‘M., Dix;, R.D., Baringer, J.R., Schechten, J.,
Cante, J.E. Herpetic proctitis and meningitis
recovery of two strains of herpes simplex virus
type I form cerebrospinal fluid. J Infect
Dis, 1982; 146 : 584-588.

Hill, T.J. Herpes simplex virus latency. In : Roizman,

B., ed. The herpesviruses. Vol. 3. New York :

Plenum Press, 1985; 175-240.
Hirsch, M.S., Schooley, R.T. Treatment of herpesvirus

infections. N Engl J Med, 1983; 309 : 963-970;

1034-1039.

Jenning, S.R., Rice, P.L., Kloszewski, E.D., Anderson,
R.W., Thompson, D.L., Tevethia, S.S. Effect of
herpes simplex virus type I and II on surface
expression of <class I major histocompatibility
complex antigens on infected cells. J Virol,
1985; 56(3) : 757-766.

Kanzler, M.H., Gorsulowsky, D.C., Swanson, N.A. Basic
machanism in the healing cutaneous wounds. J

Dermatol Surg Oncol, 12 (1986) : 1156-1164.

Kaufman, H.E. Herpetic keratitis : Proctor Lecture.

Invest Ophthalmol Vis Sci, 19783 17 : 941-957.

Koff, W.C.,Dunegan,M.A., Chakrabarty, M.K., Hamper, B.
an Showalter, S.D. Herpes simplex virus induced

supression of macrophage mediated tumoricidal



57

activity in murine macrophages. Cancer Research,

March 1987, 47 : 1534-1537.

Kolent, B.D., Dauer, J.C., Butterworth, B.E. Zinc ions
inhibition of Rhinoviruses. Nature, 1974; 248 :
5.

Lafferty, W., Remington, M., Winter, C., Fahnlander, A.,
Corey, L. Natural history of concomitant
pharyngeal and genital HSV infection : influence
of viral type and anatomic site on recurrence
rates. Clin Res, 1985; 33 : 408A. (abstract)

Leirskar, J., Helgeland, F. Cytotoxic effects of pH,
fluoride and zinc. Int Endocl J, 1988; 21 :

120-129.
Lewis, A., Berness, M.D., Chairman committee on
nutrition. Pediatric, 1978; 62(3) : 408-411.
Lopez, C. Natural resistance mechanisms in herpes virus
infections. In¢=ts—Redznan, B., Lopez, C., eds.

The herpesviruses : immunobiology and prophylaxis

of human herpesvirus infections Vol.4 New York

: Plenum Press, 1985; 37-68.
Mailman, C.J,.,; WErands) *FYLl" S0k, A. Recurrent

eczema herpeticum. Arch Dermatol, 1964; 89 :

815-818.
McDonald, G.B., Sharma, P., Hackman, r.C., Meyers, J.D.,
Thomas, E.D. Esophageal infections in

immunosuppressed patients after marrow

(1]

transplantation. Gastroenterology, 1985; 88

13111337,
Marcia, S., et al. Failure of acyclovir cream in
treatment of recurrent herpes labielis. BMJ,

July; 19855 291 : 7-9.



Meyers,

58
J.D., Fluornoy, N., Thomas, E.D. Infection with
herpes simplex virus and cell-mediated immunity

after marrow transplant. J Infect Dis, 1980;

142 : 338-346.

Milos, C. Effect of zinc on cells and biomembranes.

Nahmias,

Medical Clini of North America, 1978; 60(4) :

799-813.
A.J., Hagler, W. Ocular manifestations of herpes

simplex in the newborn. Int Ophthalmol Clin,

18725 12 :2:191-213.
, Josey, W.E., Naib, /Z,M., Luce, C.F., Duffey, A.
Antibodies to herpes virus hominis types 1 and 2

in humans. Am J Epidemiol, 19705 91 : 539-546.

, Keyserling, H., Lee, F.K. Herpes simplex
viruses 1 and 2. In : Evans, A.S., ed. Viral

infections of Humans. Epidemiology and control

: New York and London : Plenum, 1989; 393-417.
,» Roizman, B. Infection with herpes simplex

virus 1 and 2. N Engl J Med, 19733 289 : 667 -

6743 719-725;5 781-789.

Nakamura, Y., CoR€a.;S'J1.:'ratks,"'Y.9.5 Yee, C.J., Rabson,

Nilsen,

Norrild,

A.S. Properties of the cell surface Fc-receptor
induced by herpes simplex virus. J Immunol,
19873 121 ¢ '1128-1131.
A.E., Aasen, T., Halloos, A.M., et al. Efficacy
of oral acyclovir in treatment of initial and
recurrent genital herpes. Lancet.,, 1982; 12
(suppl B), 79-88.

B., Shore, S.L., Cromeans, T.L., Nahmias, A.J.
Participation of three major glycoprotein
antigens of herpes simplex virus type 1 early

in the infectious c¢cycle as determined by



59
antibody-dependent cell-mediated cytotoxicity.
Infect Immun, 19803 28 : 38-44.

Notkins, A.L. Immune mechanisms by which the spread of
viral infections is stopped. Cell Immunol, 1974;

11 : 478-483.

Nowinaki,  R:C., Tam; M:R:; Goldstein, L.C.y et al.
Monoclonal antibodies for diagnosis of infectious
diseases in humans. Science, 1983; 219 : 637-
644.

Olson, L.C., Buescher, E.L., Artenstein, M.S., Parkman,
P.D. Herpevirus infections of the human central

nervous system. N Engl J Med, 1967; 277: 1271-

12947
Orton, P.W., Huff, J/C., Tonnesen, M.G., Weston, W.L.
Detection of a herpes viral antigen in skin

lesions of erythema multiforme. Ann Intern med,

1984; 101 : 48-50.
Prasad, A.S. Clinical, Biochemical and Pharmacological

role of zinc. Ann Rev Pharmacol Toxicol, 1979;

20 : 393-426%

, Ed. Trace elements in human health and

diseases 1 : 1-20. New York : Academic Press,
1976.
, et al. Experimental zinc deficiency in human.

Ann Intern Med, 1978; 89 : 483-490.

» Oberleas, D. Thymidinekinase activity and
incorporation of thymidine into DNA in defficient

tissue. J Lab Clin Med, 1974; 83 : 634-639.

Ramsey, P.G., Fife, K.H., Hackman, R.C., Meyers, J.D.,
Corey, L. Herpes simplex virus pneumonia :
clinical, virologic, and pathologic features in

20 patients. Ann Intern Med, 1982; 97 : 813-820.




60
Rawls, W.E. Herpes simplex virus. In : Field, B.N.,
Knipe, D.M., Eds. Virology, 2°% Ed. New York :
Raven, 1990; 527-561
Reeves, W.C., Corey, L., Adams, H.G., Vontver, L.A.,
Holmes, K.K. Risk of recurrence after first
episodes of genital herpes : relation to HSV

type and antibody response. N Engl J Med, 1981;

305 = 315~519:.

Reichmen, R.C., Bedger, G.J., Mertz, G.J. ,et al.
Treatment of recurrent genital herpes simplex
infection with oral acyclovir : a controlled
Trial. JAMA, 1984, 251 : 2103-2107.

Richman, D.D., Cleveland, P.H., Redfield, D.C., Oxman, M.
N., Wahl, G.M. Rapid viral diagnosis. J Infect
Dis, 1984; 149 : 298-310.

Robert, Y.L., et al. Topical zinc sulfate augmentation
of human delayed type skin test response. Acta

Derm Venereol (stockh), 19853 65 : 190-193.

Roeth, D. Treatment of herpitic keratitis. Am J
Ophthalmol, 19635 56 : 729-731.
Roizman, B. Herpes viruses. In : Tooze, J., ed. The

molecular biology of tumor viruses : Harrok

laboratory, Cold Spring Harbor, N.Y., 19733 470-
501.
, Furlong, D. The replication of herpes viruses.
In : Fraenkel-Conrat, H., Wagner, R.R., eds.

Comprehensive virology. Vol.3 New York : Plenum

Press, 19743 229-403.

, Batterson, W. Herpesviruses and their
replication. In : Field, B.N., et al. eds.
Virology, New York : Plenum Press, 19853 497
- 526.



61
Salmon, V.C., Turner; R.B.; Speranza, M.J.. Overall, J.C.
Rapid detection of HSV in clinical specimens by
centrifugation and Immunoperoxidase staining.

J Clin Microbiol, 198635 23 : 683-686.

Sequiera, L.W., Jennings, L.C., Carrasso, L.H., Lord, M.
A., Curry, A., Sutton, R.N. Detection of herpes
simplex virus genome in brain tissue. Lancet,
19793 2 s 609,

Sexually transmitted diseases. Br J Vener Dis, 1983;

59 ¢ 134-=-7.

Shin TA, Eichhom GL. Interaction of metal ions with
polynucleoides and related compounds XI the
reversible unwinding and rewinding of
deoxyribonucleic acid by =zinc ions through
temperature manipulation. Biochem J, 19683,
7 ¢ 1026-1031/

Shlomai, J., Asher, /Yaswiabdon, Y.J., Olshevsky, U.,
Becker, Y. Effect of zinc ions on the synthesis
of herpes simplex virus DNA in infected BSC-1
cells. Virology, 19755 66 : 330-335.

Shortsleeve, M.J., Gauvin, G.P., Gardner, R.C., Greenberg,
M.S. Herpetic esophagitis. Radiology, 19813
141 : 611-617.

Smith, J.C., et al. Elevated plasma zinc. A heritable
anomaly. Science, 19763 193 : 496-498.

Soderberg, T., Agren, M., Tengrup, I., Hallman, G., Banck,
G. The effect of an occlusive zinc medicated
dressing on the bacterial flora in excised
wounds in rat. Infection, 1989; 17 : 81 - 85.

Spear, P.G. Glycoproteins specified by herpes simplex

virus. In : Roizman, B., ed. The herpesviruses

Vol. 3 New York : Plenum Press, 1984; 315-356.



62
Spruance, S.L. Pathogenesis of herpes simplex labialis
: excretion of virus in the oral cavity. J

Clin Microbiol, 1984; 19 : 675-6T79.

Steel, J.G., Dix, R.D., Baringer, J.R. Isolation of
herpes simplex virus type I in recurrent

(Mollare) meningitis. Ann Neurol, 1982; 11 :

17-21.
Steinir, J.E., Johnson, R.B.,  Prigger, D.A. Genital
herpes simplex : diagnosis, treatment, and

prevention. US Pharmacist, 1984; 9 : 37-59.

Stephen, J.K., Hsu, J.M. Effect of zinc deficiency and
wounding on DNA synthesis. In rat skin. J Nutr
197335 103 : 548-552.

Stevens, J.G., latent characteristics of selected
herpesviruses. Adv Cancer Res, 1978; 26 : 227

- 256.

Steven, J.G., Wagner, E.K., Devi-Rao, G.B., Cook, M.L.,
Feldman, L. RNA complementary to a herpesvirus
alpha gene mRNA is prominent in latency
infected neurons. Science, 1987; 235 : 1056-1059.

Sugarman, B., Zinc and infection. Rev Infect Dis,

19835 5 ¢ 137-147.

Vallee, B.L., Wacker, W.E.C. Metelloprotein in Fasmen,
G.D. ed. Handbook of biochemistry, ed 3,
Cleveland, CRC press, 1976; 2 : 271-292.

Wahba, A. Topical application of zinc solutions : A new
treatment for herpes simplex infections of the

skin. Acta Derm Venereol (Stockh), 19803 60 :
1765=177 .

Wentworth, B.B., Alexander, R.E. Seroepidemiology of
infections due to members of the herpesvirus

group. Am J Epidemol, 19713 94 : 496-507.




63
Whitehouse, M.W., Phil, D. Antiinflammatory/antiarthritis
activity of zinc monoglycerolate ZMG in rats : An
overview. Department of pathology University of
Adelaide, South Australia. (Typewritten)
» Rainsford, K.D., Taylor, R.M., Vernon-Roberts,
B. Zinc monoglycerolate : A slow-release source

of zinc with anti-arthritic activity in rats.

Agents and Actions, 19905 31 : 47-57.
Whitidey, "RiJ. o AlEprd,: CulA. s Hirschy M.S., et al:
Vidarabine versus acyclovir therapy in herpes

simplex encephalitis. N Engl J Med, 19865 314 =

144-149.

» Nahmias, A.J., Visintine, A.M., Fleming, C.L.,
Alford, C.A. The natural history of herpes
simplex virus infection of mother and newborn.

Pediatrics, 19803 66 : 489-494.

» Soong, S., Dolin, R., et al. Adenine arabino-
side therapy of biopsy-proved herpes simplex
encephalitis : National Institute of Allergy
and Infectious Diseases Collaborative Antiviral

Study. N Engl J Med, 19775 297 : 289-294.

Zimmer C, Luck G, Triebel H. Conformation and
reactivity of DNA IV Base binding ability of
transitional metal 3ions to neither DNA and
effect on helix comformation with special

reference to0 DNA-Zn complex. Biopolymers,1974;

13 : 425-453.



A1ANUIN

Vero Cell Growth Medium (M199-GM)

1x M199 with Earle’s salt with L-glutamine

with NaHCO_, (Gibco, U.S.A.) 430 ml.
Fetal bovine serum (heat inactivated; Gibco) 50 ml.
200 nM L-glutamine (Gibco) 10 ml.

1 M HEPES (N-2-hydroxyethyl-piperazine-N-2-ethane

sulfonic acid : Flow laboratory,U.K.) 10 ml.
Penicillin G (Dumex,Bangkok,Thailand) 100 Units/ml.
Streptomycin (Dumex) 100 ug/ml.

Adjusted to pH 7.4 with 10% NaHCO,

Vero Cell Maintenance medium (M199-MM)

This is similar to growth medium except the amount

of fetal bovine serum is reduced to 2%

Transport medium

1x M199 with Earle’s salt with L-glutamine

without NaHCO_ (Gibco) 430 ml.
Fetal bovine serum (heat inactivated;Gibco) 50 ml.
200 nM L-glutamine (Gibco) 10 ml.
1 M HEPES (Flow Laboratory) 10 ml.
Penicillin G (Dumex) 400 Units/ml.
Streptoﬁycin (Dumex) 400 ug/ml.

Fungizone (E.R. Squibb & Sons, Inc.,Priston,
NI UoSiA.) 40 ug.ml.
Adjusted to pH 7.4 with 10% NaHCO_
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Phosphate Buffered Saline Solution (PBS), pH 7.5

NacCl 8.00 gm.
KCl1 0.20 gm.
KH_PO, 0.20 gm.
Na_HPO_ 1.15 gm.
Deionized distilled water to 1,000 gm.

This solution is sterilized by autoclave at 15 lbs.

pressure for 30 minutes.

Trypsin-Versene Mixture

1% Trypsin in PBS 10 m1.
Versene 1:500 in PBS 10 m1l.
PBS 80 ml.
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