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Œ¡™šœ­¢›¢£¤¥œš ¤™Ÿœš«œ›¡œ¡ã™ä å •• ‚ŒŒ •. ‘¢£šžœ¤¥œšž œšãœš §™š›œ•žŸžœ¥ž
žš›¡ž¡¢£¡ž  ž¡œ§œš ­¢¨«¨æ¢£Ÿ

‚ž¡œ§œš ç™§œãœ¨è •• ‚ŒŒ œ§œæ™Ÿž§¢›,§™š›. ž¡. æ¢§¡¢¨,
é¨¢ê™›¢¨ Œ.Œ. ‚œä¢¥œš

ëœì¡¢šœ§œš íšææžŸœ­¢›š™¨ §™š›. ž¡. æ¢§¡¢¨
S.Ž. •œã¤¥œš

§™š›. ž¡. æ¢§¡¢¨, é¨¢ê™›¢¨
•. Œ.€žŸ¢š¥œš

Œîœïœ¡œ¨ §œðŸœ§™¨é¢£¤¥¢£šè Š¨¯œšž é™¡œ§œš «œŸœä›œ¨œš
Œ¡™šœ­¢›¢£¤¥œš éœì¡éœš¢£¤¥¢£ší §œ¥œšœä¢£å 2013¤.«¢£äž›ž 23-žš, ñœŸí 1400 ••
‚ŒŒ •. ‘¢£šžœ¤¥œšž œšãœš §™š›œ•žŸžœ¥ž žš›¡ž¡¢£¡¢£Ÿ  ¢¨©¢ç §™š›œ•žŸžœ¥ž,
Ÿ¢ä™§¢£äœ¥žš§™š›œ¦œš¢£¤¥œš̄ êžðž¢ä¢ žœ¥ž042Ÿœ›šœ ž¡œ§œš ­¢¨«¨æ¢£Ÿ (0014,•.
Š¨¯œš, ë.€¯œ§ž 5/1):
Œ¡™šœ­¢›¢£¤¥œší §œ¨™äžå©œš¢¤œšœä•• ‚ŒŒ •. ‘¢£šžœ¤¥œšž œšãœš §™š›œ•žŸžœ¥ž
žš›¡ž¡¢£¡ž  ¨œæœ¨œš¢£Ÿ ¯ http://aab.sci.am§œ¥•¢£Ÿ:
€™çŸœ ž¨š œîœ•ã™äå22.06.2013¤.
•œ›šœ ž¡œ§œš ­¢¨«¨æž  ž¡œ§œš •œ¨¡¢£çœ¨
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óÐËÐØßØÃÐÐ,ÏÒÜÑÔÌÚõôÒÃØ Ì³×ÑÔÐÔÚÔÒÞÐØàÐâÐÐÐâ. É
ÀÚ×ÊÔÊ×Õ°±° ½± (0014, r.ºÓÒÌÕ×,Úß.¿.¾ÒÌÕÙÕ5/1).
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—šæ¨ž_œ¨æžœ§œš¢£¤¥¢£ší: ƒšê™§¬ž¢š«žãœšæ¢£¤¥¢£šš™¨ž,œ¥æ¤ã¢£Ÿ ¯
›ž¦ž¨œ­¡ž æ™Ÿéœ¥•œ¨ž «œŸœ§œ¨ ¢£Ÿ«œ¡¢£§ §œ¨¯¢¨¢£¤¥¢£š å ¡¨ã¢£Ÿ œ¥š
 ¢¨©¢šš™¨žš, ¢¨¢š• œðæ¢£Ÿ™šžšê™§¬ž¢š«žãœšæ¢£¤¥œš«œ¨¢£¬øžš§œ¡ŸœŸ¦
ù¨ œšžðŸž íšæ«œš¢£¨ ¯ œîœšúšœ«œ¡¢£§ žŸ¢£šœ¥žšî™œ§¡žã¢£¤¥œšã¨œ:

‰™¨§œ¥¢£Ÿ› «œŸœªœ¨œ§œ¦œšœ§œš ¯ žŸ¢£šœ¦œšœ§œš ¦œ¨ú¨
œ¨æ¥¢£šœã™¡¢£¤¥œŸ¦ù ¡œ ¢¨©ã¢£Ÿ å ›ž¦ž¨œ­¡ž «œ¨¢£¬øž (Bacillusanthracis)
¤¢£äœ¬ãœ©̄ éœ¡žªœð¨§ãœ© Ÿœš¨åš™¨ž¬éœ¡¨œ›¡ãœ© ¤žã 55 ¡œ¨œ¡™›œ§ž
ãœ§¬žšœš:ûšœ¥œ©¦œ¨ú¨ œ¨æ¥¢£šœã™¡¢£¤¥œšíœ¥š,œ¥š¢£œŸ™šœ¥šžã,ð™¨©øå
¤™¨¢£¤¥¢£šš™¨ž¬:‘œ¬ž œ¥æ,ã™¨ïžš ¡œ¨žš™¨žš ¦šœ§œš éœ¥Ÿœšš™¨¢£Ÿš§œ¡ã™ä
™šž¨™š¬«œ¡§œšžìš™¨¢ã ¡žéž§ ì¡œŸž «™¡ ø«œŸíš§š¢ç ›ž¦ž¨œ­¡ž «œ¨¢£¬øž
ì¡œŸš™¨, ¢¨¢š• ¢£šœ§™š«œç¤œ«œ¨™äœîœšúšœ«œ¡¢£§ žŸ¢£šž¡™¡í ¯ ãœ¨œ§™ä
š¢£¥šž›§ éœ¡ãœ›¡ãœ© Ÿœ¨æ§œš¬̄ §™šæœšžš™¨žš,žšøé™› šœ¯ Bacillusanthracisž
ì¡œŸš™¨, ¢¨¢š• §œ¥¢£š™šš™¨§œ¥¢£Ÿ›§ž¨œîã¢ç «œ§œ¦ž¢¡ž§š™¨ž š§œ¡ŸœŸ¦
[GaloyanA. et al,2006;Turnbull P.,2002]:

•œìãž œîš™ä¢ãœ¥æ«œš œŸœš•í §œ¨¯¢¨ã¢£Ÿ ™šŸ¢¡™¬¢£Ÿš™ ¢̈£ççãœ©
Ÿœ§¨¢ù¨ œšžðŸž §œ¥¢£š¢£¤¥œš¦šœ§œš  ¢¨©¢šš™¨ž ­¤œšŸœší:

•œ§¨¢- ¯ Ÿž§¨¢ù¨ œšžðŸš™¨ž ü¢­œðæ™¬¢£¤¥œšæ™é•¢£Ÿ«žãœšæ¢£¤¥œš
™ä•í§œ­ãœ© å œîœïžšž› žŸ¢£šœä¢ žœ§œšî™œ§¡žã¢£¤¥¢£šž¬:Œ¥š¢¨¢ì¢£Ÿ å ¢ø
Ÿžœ¥š ¡ã¥œä «žãœšæ¢£¤¥œšœîœïœ¬¢£Ÿí, œ¥äšœ¯ §äžšž§œ§œš íš¤œ¬•ž
¥¢£¨œ«œ¡§¢£¤¥¢£ší: ƒŸ¢£šœêœ ¢¬ž¡œ¥žš «œŸœ§œ¨ ž ¦ïïœ¥žš ¡œ¨¨™¨ž
ü¢­œðæ™¬¢£¤¥¢£šíù¨ œšžðŸž «œ§œžšê™§¬ž¢šî™ðž›¡™š¡¢£¤¥œš ðœ¨ œ¬Ÿœš
é¨¢¬™›¢£Ÿ ãªî¢¨¢ì æž¨• å  ¨œã¢£Ÿ [ÁØÔØßÊ×±. Ð ÎÓÒÜÏßÐ×³., 2000]:ýœ ¢¬ž¡œ¥žš
é¨¢¬™›¢£Ÿ Ÿœ§¨¢êœ ™¨í ›§›¢£Ÿ ™šœ¨¡œæ¨™ä«œ¨¦¢¨¦¢•œ¥žš ¬ž¡¢§žšš™¨
žš¡™¨ä™¥§žš(IL)-1, -6, -8, TNF-a,žš¡™¨ê™¨¢š- a ¯ œ¥äš,¢¨¢š¬ œ¨¡œðœ¡¢£Ÿž¬ ¯

ŸžŸ¥œš¬¢£¤ž¨œ­ ¦ïïž «™¡ ü¢­œðæ™¬¢£¤¥¢£šž¬™š§œ­ãœ© ¢çï éœ¤¢ä¢ žœ§œš
é¨¢¬™›š™¨í [ThomsonEd.,1992;¿ØÔÕÝ×ÒÌ»., 1996,Guildi-Rontani Ñ.2003]:

1996¤. œ§œæ™Ÿž§¢›Œ. ‚œä¢¥œšž ¯ œì­œ¡œ§ž¬š™¨ž §¢çŸž¬ ­¢ì¢¨
™çï™¨œã¢¨ œšœ›¢£šš™¨ž «žé¢¤œäœŸ¢£›ž š™¥¨¢›™§¨™¡¢¨  ¨œš¢£äš™¨ž¬ (N.
SupraopticusandN. Paraventricularis)œšïœ¡œ© ë•ë-š™¨í «œŸœ¨ã¢£Ÿ™šù¨ œšžðŸž
žŸ¢£š «œŸœ§œ¨ ž œ§¡žã¢£¤¥œš §œ¨ œã¢¨žøš™¨ [Galoyan±., 2000; Galoyan ±.,
2012]: Œ¥æé™é¡žæš™¨í ›žš¤™ðã¢£Ÿ™šíšæ«œš¢£¨ ›éž¡œ§¢£¬ž (š™¥¨¢êžðžš-
ãœð¢é¨™›žš œ›¢¬œ¬ãœ© äž§¢é¨¢¡™žš) ú¯¢ã: ë•ë-1-í (‚œäœ¨Ÿžš) §œðŸãœ©å
15œŸžšœ¤¤ãœ¥žšŸšœ¬¢¨æž¬¯ ¢£šž «™¡¯¥œä œîœïšœ¥žš§œî¢£¬ãœ©•í.

Œ§œæ™Ÿž§¢›Œ.Œ.‚œä¢¥œšžš «œï¢çã™äå §™šæœšžš™¨ž«žé¢¤œäœŸ¢£›¢£Ÿ
¦œ¬œ«œ¥¡™äšœ¯ Gx-NH š¢¨ œšœä¢ í, ¢¨í §œðŸãœ©å 10 œŸžšœ¤¤ãœ¥žš
Ÿšœ¬¢¨æž¬

•žé¢¤œäœŸ¢£›ž š™¥¨¢›™§¨™¡¢¨ š™¥¨¢šš™¨¢£Ÿ (NPV and NSO) š¢¨
é™é¡žæš™¨ž (PRP)¯ Ÿž ìœ¨• ¬ž¡¢§žšš™¨ž §™š›œ›žš¤™ðž¡ã¥œäš™¨í ã§œ¥¢£Ÿ™š,

¢¨ «žé¢¤œäœŸ¢£›ž š™¥¨¢›™§¨™¡¢¨ §¢¨žðí §œ¨¯¢¨ æ™¨å §œ¡œ¨¢£Ÿ ¢£ç™çž
š™¥¨¢›™§¨™¡¢¨žŸ¢£š«œŸœ§œ¨ ¢£Ÿ[Galoyan±., 1998;Galoyan±., Aprikyan V.S.et
al.,1998]:

•œ›¡œ¡ãœ© å,¢¨  œäœ¨Ÿžšš ¢£šž §™š›œ¦œšœ§œšœ§¡žã¢£¤¥œš äœ¥š
›é™§¡¨, š™¨œî¥œäžŸ¢£šœ§œ¨ œã¢¨žø, «œ§œù•›žæœš¡œ¥žš, «œ§œ¢£î¢£¬•œ¥žš,

3

© National Library of Armenia



š™¥¨¢é¨¢¡™§¡¢¨, œ¥š šœ¯ ¦ïïœ¥žš ¯ «¢£Ÿ¢¨œä žŸ¢£šž¡™¡ž, Ÿž™ä¢é¢™ðž,
¤žŸ¢¬ž¡š™¨ž æžê™¨™š¬Ÿœš§œ¨ œã¢¨žø å ¯ æ¨›¯¢¨¢£Ÿ å «œ§œ¦œ§¡™¨žœ§œš
œðæ™¬¢£¤¥¢£šŸž ìœ¨•  ¨œŸ-æ¨œ§œš ¯  ¨œŸ-¦œ¬œ›œ§œš Ÿž§¨¢ù¨ œšžðŸš™¨¢ã
éœ¥Ÿœšœã¢¨ãœ©žšê™§¬žœš™¨žš§œ¡ŸœŸ¦ (Salmonella(typhimurium, cholera
suis, typhi), º. coli, Pseudomonasaeroginosa,Bac.anthracis,Shigella(flexneri, sonnei),
Staphylococcus aureus,Streptococcus pneumonial)±., 2012]:

Šäš™ä¢ãã™¨¢šì¥œäž¬,§œ¨¯¢¨ã¢£Ÿ å  œäœ¨Ÿžšž ¯ š¨œ œ©œš¬¥œäž
œðæ™¬¢£¤¥œšŸ™­œšžðŸš™¨ž ¢£›¢£Ÿšœ›ž¨¢£¤¥¢£ší œ¥šéž›ž žšê™§¬ž¢š
«žãœšæ¢£¤¥œšæ™é•¢£Ÿ,žšøéž›žš å ã¡œš œã¢¨ éœ¤¢ ™š Bacillusanthracis-í:

•™¡œð¢¡¢£¤¥¢£šš™¨ž šéœ¡œ§í ¯ ­šæž¨š™¨í: €ž¦ž¨œ­¡ž ãœ§¬žšœ¥žš
§™š›¢£šœ§¦œ¬žäš™¨ž«œšæ™é œäœ¨Ÿžšž ¯ š¨œ œ©œš¬¥œäž«œ§œŸœš¨åœ§œš
¢¨¢ì §™š›œ•žŸžœ§œšŸ™­œšžðŸš™ ¦̈œ¬œ«œ¥¡™ä¢£«œŸœ¨ «œ¨§ ™š•«œŸœ¨™ä
¢£›¢£Ÿšœ›ž¨™äžŸ¢£šœ ä¢¦¢£äžšš™¨ž(IgM, IgG, IgE),•™Ÿ¢¡œ•›ž§ ¯ «œ¨¦¢¨¦¢•œ¥žš
¢¨¢ì ¬ž¡¢§žšš™¨ž (IL-8, IL-1, TNF-a, IL-4) •œšœ§¢£¤¥¢£ššœ¨¥œš ìžª¢£§¢£Ÿ ¢£
æ¨œš¬Ÿœ§œ¨æœ§ž¡œ¡œš¢£Ÿí ›ž¦ž¨œ­¡¢ã «žãœšæ§™šæœšžš™¨ž,žšøé™› šœ¯
 œäœ¨Ÿžš¢ã ¯ š¨œ œ©œš¬¥œä¢ãŸìœ§ãœ©›éž¡œ§ Ÿ§š™¨žœ¨¥œš ìžª¢£§¢£Ÿ:
‚šœ«œ¡™ä œ¥æé¨¢¬™›š™¨í žŸ¢£šéœ¡œ›­œšž ú¯œã¢¨Ÿœš Ÿ™ï:

Œ¥æšéœ¡œ§ž «œŸœ¨ ž¨œ§œšœ¬ã™ä ™š«™¡¯¥œä­šæž¨š™¨í.1.  œäœ¨Ÿžšž œðæ™¬¢£¤¥œŸ¦œ¡¢éž§ œä™¨ ž§ ™¨¯¢£¥¤š™¨ž ¦œ¬œ«œ¥¡Ÿœš
šéœ¡œ§¢ã IgE-ž, ¡¢•›¢ ™š «œ¡ž§œã¢¨¢£Ÿš™¨ž, þ‰Œ-ž¯ œ¨¥œšä™¥§¢¬ž¡œ¥žš
¦œ¦œú¯ž ¢£›¢£Ÿšœ›ž¨¢£Ÿ ›éž¡œ§ Ÿ§š™¨žœ¨¥œš ìžª¢£§¢£Ÿ,

2. ¢¨¢ì™ä›ž¦ž¨œ­¡ž ¤žã 55ãœ§¬žšœ¥žšì¡œŸž œðæ™¬¢£¤¥œššãœðœ ¢£¥šŸœ«œ¬¢£
¦œñš™øœüí,

3. ¢£›¢£Ÿšœ›ž¨™ä  œäœ¨Ÿžš¢ã Ÿìœ§ãœ© §™šæœšžš™¨ž «œ§œ›ž¦ž¨œ­¡œ¥žš
ãœ¨œ§œŸ™¨ñ¢£Ÿí,

4. •œšœ§œ§œš¢¨¢ìŸœš «žŸœš ã¨œ ¡œ¨¦™¨ ñœŸœšœ§œ«œ¡ãœ©š™¨¢£Ÿ šœ«œ¡™ä
œ¨¥œšìžª¢£§¢£Ÿ  œäœ¨Ÿžšž ¯ d-15  œäœ¨Ÿžšž œðæ™¬¢£¤¥¢£šížŸ¢£šœä¢ žœ§œš
¬¢£¬œšžìš™¨ž ¬ž¡¢§žšš™¨ž, œ¨¥œš ìžª¢£§ž ›éž¡œ§¢£¬š™¨ž,
žŸ¢£šœ ä¢¦¢£äžšš™¨žŸœ§œ¨æœ§žã¨œ,

5.  œäœ¨Ÿžšž ¯ æ¨œ œ©œš¬¥œäž œðæ™¬¢£¤¥œŸ¦ ¢£›¢£Ÿšœ›ž¨™ä
žŸ¢£šœéœ¤¢ä¢ žœ§œš î™œ§¬žœš™¨ž œ¨¡œ«œ¥¡ãœ©¢£¤¥¢£ší í›¡
žŸ¢£šœ ä¢¦¢£äžšš™¨ž̄ ¬ž¡¢§žšš™¨ž éœ¨¢£šœ§¢£¤¥œš,

6. ¢£›¢£Ÿšœ›ž¨™ä œäœ¨Ÿžšž ¯ d-15  œäœ¨Ÿžšž œðæ™¬¢£¤¥œŸ¦ù¨ œšžðŸž¬ Bacillus
anthracis¦œ§¡™¨žœ¥ž åäžŸžšœ¬žœš,

7. in vitro éœ¥Ÿœšš™¨¢£Ÿ¢£›¢£Ÿšœ›ž¨™ä  œäœ¨Ÿžšž ¯ d-15  œäœ¨Ÿžšž
«œ§œ›ž¦ž¨œ­¡œ¥žš œ§¡žã¢£¤¥¢£ší:

‚ž¡œ§œš š¢¨¢£¥¤í:
I Œîœïžš œš œŸ ¬¢£¥¬å ¡¨ã™ä, ¢¨  œäœ¨Ÿžší ù¨ œšžðŸ¢£Ÿ œä™¨ ž§

™¨¯¢£¥¤š™ø̈žœîœïœ¬š¢£Ÿ: ‚œäœ¨Ÿžšž ù ¡œ ¢¨©ãœ© ¦œñš™øœü™¨í ø™š
œîœïœ¬š¢£Ÿœ¨¥œš¦ïžïš™¨ž ¢¨œ§œ§œš, •œšœ§œ§œš ¯ Ÿ¢¨ê¢ä¢ žœ§œš
ü¢ü¢­¢£¤¥¢£šš™¨, ¡¢•›¢ ™š «œ¡ž§œã¢¨¢£Ÿš™¨, ¢¨í ã§œ¥¢£Ÿå, ¢¨ œ¥š
ù¨ œšžðŸž «œŸœ¨ ¡¢•›ž§ øå:
Œîœïžš œš œŸ ¬¢£¥¬å ¡¨ã™ä, ¢¨ «œ§œŸœš¨åœ§œš«œ¡§¢£¤¥œŸ¦ ùñ¡ãœ©
é™é¡žæí ­¤œš¢£Ÿ å žŸ¢£šœ©š¢£¤¥¢£šíBacillus anthracis ¦œ§¡™¨žœ¥¢ã
éœ¥Ÿœšœã¢¨ãœ©žšê™§¬žœ¥ž æ™é•¢£Ÿ:
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I Œîœïžš œš œŸ ›ž¦ž¨œ­¡¢ã «žãœšæ§™šæœšžš™¨žŸ¢¡ ¢£›¢£Ÿšœ›ž¨ã™äå

œ¨¥œšìžª¢£§ž íšæ«œš¢£¨ ›éž¡œ§¢£¬ž ¯ ›éž¡œ§¢£¬œ¥žš ê¨œ§¬žœš™¨ž
ü¢ü¢­¢£¤¥¢£ší  œäœ¨Ÿžšž œðæ™¬¢£¤¥œŸ¦:•¢£¥¬ å ¡¨ã™ä, ¢¨
žŸ¢£šœ ä¢¦¢£äžšš™¨ž §¢š¬™š¡¨œ¬žœ¥ž ¦œ¨ú¨œ¬¢£Ÿí ¡™çž å ¢£š™š¢£Ÿ

žšøé™› œä¦¢£Ÿžšš™¨ž žï™¬Ÿœš, œ¥šé™› åä ä¢¦¢£äžšš™¨ž ¦œ¨ú¨œ¬Ÿœš
«œìãžš:
Œîœïžš œš œŸ «™¡œð¢¡ã™ä å ù¨ œšžðŸž «œ§œžšê™§¬ž¢š
î™ðž›¡™š¡¢£¤¥œš ðœ¨ œ¬Ÿœš é¨¢¬™›¢£Ÿ  œäœ¨Ÿžšž ¯ d-15  œäœ¨Ÿžšž
œðæ™¬¢£¤¥œš¢¨¢ì Ÿ™­œšžðŸš™¨ žŸ¢£šœ ä¢¦¢£äžšš™¨ž ¯ ¬ž¡¢§žšš™¨ž
œî¢£Ÿ¢ã:
Œîœïžš œš œŸ ¢£›¢£Ÿšœ›ž¨ã™ä å  œäœ¨Ÿžšž ¯ æ¨œ œ©œš¬¥œäž
œðæ™¬¢£¤¥œŸ¦ù¨ œšžðŸž¬ Bacillusanthracis¦œ§¡™¨žœ¥ž åäžŸžšœ¬žœš:
Œîœïžš œš œŸ in vitro éœ¥Ÿœšš™¨¢£Ÿ¢£›¢£Ÿšœ›ž¨ã™äå  œäœ¨Ÿžšž ¯ dGx-

NHz-ž œðæ™¬¢£¤¥œŸ¦›ž¦ž¨œ­¡ž ¤žã 55ãœ§¬žšœ¥žšì¡œŸž Ÿ¢¨ê¢ä¢ žœé™›
ú¯œü¢­ãœ© ¦œ¬žäš™¨žœ­¡œ©š¢£¤¥¢£ší:
Œ¨æ¥¢£š•š™¨ž  ž¡œ§œš ¯  ¢¨©šœ§œš šìœšœ§¢£¤¥¢£ší: ƒšê™§¬ž¢š

«žãœšæ¢£¤¥¢£šš™¨ž§œš­œ¨ ™äŸœš ¯ æ¨œš¬æ™Ÿéœ¥•œ¨ž ›¢¬žœä-¡š¡™›œ§œš ¯
•œçœ•œ§œš šìœšœ§¢£¤¥¢£šíæœ¨ú™äå œ¥ñŸ™œ§œš«žŸšœ­šæž¨, •œšž ¢¨ œ¥æ
«žãœšæ¢£¤¥¢£šš™¨žð œäž Ÿœ›í íšæ«œš¢£¨ ™šŸœ¨æ§œš¬̄ §™šæœšžš™¨ž«œŸœ¨,
ž›§ œîœšúžš «žãœšæ¢£¤¥¢£šš™¨ž«œ¨¢£¬žøš™¨ž Ÿ¢£¡œ¬žœš™¨ž «™¡¯œš•¢ã
œîœïœš¢£Ÿ ™š«œ¡¢£§ ã¡œš œã¢¨ š¢¨ ãœ¨œ§š™¨:”œ¦¢¨œ¡¢¨ §™šæœšžš™¨ž
ã¨œ ›ž¦ž¨œ­¡ž ™¨§¢£ì¡œŸš™¨ž ü¢¨úœ¨§¢£Ÿš™¨í ¬¢£¥¬™š¡ã™ä, ¢¨ šìãœ©
é¢äžé™é¡žæí ¯ æ¨œ šŸœšù¨žšœ§í ¬¢£¬œ¦™¨¢£Ÿ™š ¦¢£ñžø ¯ §œš­œ¨ ™äžø
œðæ™¬¢£¤¥¢£š,šéœ›¡¢£Ÿ ™š äœ¨ãœ© ãœ¨œ§œŸ™¨ñŸœš ú¯œã¢¨Ÿœší, ¢¨ž
ã§œ¥¢£¤¥¢£ší ¦œ¬žäš™¨ž ¦œðŸœéœ¡ž§ Ÿœ«œ¬¢£ ¦œñš™øœüž š§œ¡ŸœŸ¦
§™šæœšžš™¨žæžŸœ§œ¥¢£Ÿšå: ’œ§¬žšœ¬ãœ© §™šæœšžš™¨ž¬¡¯œ§œš ñœŸœšœ§
œ¥ä¯› §™š›¢£šœ§ ¦œ¬žäš™¨ ø™š œ¨¡œðœ¡ã¢£Ÿ, ø™šœîœïœš¢£Ÿ š¢¨
«œŸœªœ¨œ§œ¥žšùïœ­š™¨, ¢¨í §œ¨¯¢¨ šìœšœ§¢£¤¥¢£š¢£šž ›¡™¨žä žŸ¢£šž¡™¡ž
œîœïœ¬Ÿœš ¯ ›œšž¡œ¨œ§œš ¡™›œ§™¡ž¬ œšã¡œš  ì¨ïœ§œ Ÿžïœãœ¥¨ž
éœ«éœšŸœš œî¢£Ÿ¢ã: ‚œäœ¨Ÿžší, ùñ¡ãœ© äžš™ä¢ã «œ§œŸœš¨åœ§œš
œ§¡žã¢£¤¥œŸ¦, ã™¨¢šì¥œäšž¨œ§œšœ¬š¢£Ÿå ù¨ œšžðŸž ¦šœ§œš, ¢ø¥¢£¨œ«œ¡¢£§
æžŸœæ¨¢çœ§œš¢£¤¥œš¦œ¨ú¨œ¬Ÿœš ªœšœéœ¨«¢ã:

…£ìœ ¨œã å šœ¯, ¢¨ é¨¢äžš¢ã «œ¨¢£›¡ é¢äžé™é¡žæí, ¢¨é™› ¢£ç™çž
¦šœ§œš žŸ¢£šœŸ¢æ¢£ä¥œ¡¢¨,œðæ™ä¢ãù¨ œšžðŸž žŸ¢£š«œŸœ§œ¨ ž ã¨œ, åœé™›
¦œ¨ú¨œ¬š¢£Ÿ å œ¥æ¦ïžïš™¨ž êœ ¢¬ž¡œ¥žš œ§¡žã¢£¤¥¢£ší, ¯ ãœ§¬žšœ¬ãœ©
§™šæœšžš™¨ž ù¨ œšžðŸ¢£Ÿ ›žš¤™ðã¢£Ÿ ™š Ÿ™© •œšœ§¢£¤¥œŸ¦
«œ§œ›ž¦ž¨œ­¡œ¥žš «œ§œŸœ¨Ÿžšš™¨: ÿšæ ¢¨¢£Ÿ, ë•ë-š œðæ¢£Ÿå ¢ø Ÿ™©
§¢š¬™š¡¨œ¬žœš™¨¢ã,ù¨ œšžðŸž «œŸœ¨ œšãšœ› å,ŸžœñœŸœšœ§œéœ«¢ã¢£Ÿå
ù¨ œšžðŸž éœì¡éœš¢£¤¥¢£ší ¯ §™š›¢£šœ§¢£¤¥¢£ší Bacillus anthracis
¦œ§¡™¨žœ¥¢ã éœ¥Ÿœšœã¢¨ãœ©žšê™§¬žœ¥ž æ™é•¢£Ÿ:

€¡œ¬ãœ© ¡ã¥œäš™¨í ã§œ¥¢£Ÿ ™š  œäœ¨Ÿžšž ¯ š¨œ œ©œš¬¥œäž
žŸ¢£šœ§œ¨ œã¢¨žø œ§¡žã¢£¤¥œš Ÿœ›žš ¯ §œ¨¢ç ™šù ¡œ ¢¨©ã™ä  ¢¨©šœ§œš
¦ñì§¢£¤¥œš Ÿ™ï›ž¦ž¨œ­¡ž ¦¢£ñŸœš ¯ §œš­œ¨ ™äŸœš, žšøé™› šœ¯ œšã¡œš 
ì¨ïœ§œ Ÿžïœãœ¥¨ž éœ«éœšŸœš šéœ¡œ§¢ã:
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Œì­œ¡œš•ž šœ­œ•šš¢£¤¥¢£š: Œ¡™šœ­¢›¢£¤¥œš «žŸšœ§œš æ¨¢£¥¤š™¨í

ð™§¢£¬ã™ä™šäœ¦¢¨œ¡¢¨ ›™Ÿžšœ¨š™¨žñœŸœšœ§:Œì­œ¡œš•í šœ­œ•šš¢£¤¥¢£š å
œš¬™ä•• ‚ŒŒ •. ‘¢£šžœ¤¥œšž œšãœš §™š›œ•žŸžœ¥žžš›¡ž¡¢£¡ž  ž¡œ§œš

­¢¨«¨æž šž›¡ž ñœŸœšœ§:
‚ž¡œ§œš «¨œ¡œ¨œ§¢£Ÿš™¨í: Œ¡™šœ­¢›¢£¤¥œš ¤™Ÿœ¥¢ã«¨œ¡œ¨œ§ã™ä å

5 «¢æãœ©,̄ ¡¨ã™ä å 2 œ¨¡¢šœ ž¨ •• Ÿ¡œã¢¨ ›™üœ§œš¢£¤¥œš ¢¨©œ§œä¢£¤¥œš

§¢çŸž¬:
Œ¡™šœ­¢›¢£¤¥œš _§œî¢£¬ãœ©•í: Œ¡™šœ­¢›¢£¤¥¢£ší ìœ¨œæ¨ãœ© å

«œŸœ§œ¨ øœ¥žš¡™•›¡ž 115 åï¢£Ÿ,éœ¨¢£šœ§¢£Ÿ å14 š§œ¨ ¢£ 16 œç¥¢£›œ§̄

¦œç§œ¬œ© å ù ¡œ ¢¨©ãœ© «œéœã¢£Ÿš™¨ž ¯ šìœšœ§¢£Ÿš™¨ž ¬œš§™¨ž¬,

š™¨œ©¢£¤¥¢£šž¬, ¨œ§œš œ§šœ¨§ž¬, ü¢¨úœ¨œ¨œ§œš Ÿœ›ž¬, «™¡œð¢¡¢£¤¥œš

œ¨æ¥¢£š•š™¨í̄ æ¨œš¬•ššœ¨§¢£Ÿí š™¨§œ¥œ¬š¢ç¦œñšž¬, ™ð¨œ§œ¬¢£¤¥¢£šš™¨ž¬¯

ù ¡œ ¢¨©ãœ©  ¨œ§œš¢£¤¥œš¬œš§ž¬ (199 œç¦¥¢£¨):
Œì­œ¡œš•ž §œ¡œ¨Ÿœš ãœ¥¨í: Œì­œ¡œš•í §œ¡œ¨ã™ä å •• ‚ŒŒ •.

‘¢£šžœ¤¥œšž œšãœš §™š›œ•žŸžœ¥ž žš›¡ž¡¢£¡ž š¥œ¨æœ«¢¨Ÿ¢šš™¨ž

§™š›œ•žŸžœ¥ž ¦œñš¢£Ÿ, <<•œ¡¢£§ ã¡œš œã¢¨ žšê™§¬ž¢š «žãœšæ¢£¤¥¢£šš™¨ž

š™¥¨¢•žŸžœ¥ž ¯ š™¥¨¢žŸ¢£šœä¢ žœ¥ž>> äœ¦¢¨œ¡¢¨žœ¥ž¢£Ÿ, <<•¢£¨œ¬œš>>

«œŸœä›œ¨œšœ§œš §äžšž§œ§œš «žãœšæœš¢¬ž äœ¦¢¨œ¡¢¨ œ­¡¢¨¢ìžø

§™š¡¨¢š¢£Ÿ:
•Š„Œ•…„…†‡ˆŒ‰ ‰ˆ…†‡Š‹‰ …† •Š‡…•‰Š‹ÿ

� ¢¨úœ¨œ¨œ§œš œì­œ¡œš•š™¨ž §œ¡œ¨Ÿœš «œŸœ¨ ù ¡œ ¢¨©ã™ä ™š18-

20  Ÿœ¨Ÿšž Ÿžïžš ðœš ãœ©¢£š™¬¢ç¢ø ©œ¥žšœ¨¢£ ›éž¡œ§ Ÿ§š™¨ ¯ 400-450 

Ÿœ¨Ÿšž Ÿžïžš ðœš ãœ©¢ã ©¢ãœ­¢ð¢£§š™¨,¢¨¢š• §™¨œ§¨ã™ä™š›¢ã¢¨œ§œš

›ššæœ¥žšîœ¬ž¢š¢ã: � ¢¨úœ¨§ã¢ç §™šæœšžš™¨í éœ«ã™ä™šå¤ž§œ¥ž›§ð¦¢£š•š™¨žš

«œŸœéœ¡œ›­œš:
”œ¦¢¨œ¡¢¨ §™šæœšžš™¨ž ã¨œ, ¢¨é™› §™š›œéœ¡¨œ›¡¢£§š™¨,

ù ¡œ ¢¨©ã™ä ™š•™š§¢ã›§¢£ ¯ «œ§œ›ž¦ž¨œ­¡œ¥žš ¤žã 55 ãœ§¬žšœ¥žšì¡œŸí

(Ä°³³ÄÄÐ»): ‡ãœ¨§ãœ© §™š›œ¦œšœ§œšéœ¡¨œ›¡¢£§š™¨š ù ¡œ ¢¨©ã™ä ™š

›é¢¨œã¢¨ ãžªœ§ž¬ ¬œš•› §œ¡œ¨™ä¢£Ÿžï¢¬¢ã: ’œ§¬žšœ¥žš ¯ «œŸœªœ¨œ§œ¥žš

ì¡œŸš™¨ž œª™¬Ÿœš«œŸœ¨ ¬œš•›™¨í §œ¡œ¨ã™ä™šéžšæ ¯ «™ç¢£§›ššæœ¥žš

Ÿžïœãœ¥¨™¨¢£Ÿ:
Ž™š›œéœ¡¨œ›¡¢£§í ›¡¢£ ã™ä å í›¡ Ÿœ•¨¢£¤¥œš (›¡™¨žä¢£¤¥œš) ¯

œšã¡œš ¢£¤¥œš: Œîœïžš æ™é•¢£Ÿù ¡œ ¢¨©ã™ä ™š¡œ¨¦™¨ ¡™›œ§ž Ÿœš¨åœ§œš

›ššæœ¥žšŸžïœãœ¥¨™¨,œ¥æ¤ã¢£Ÿšœ¯ ›ž¦ž¨œ­¡ž «œ¨¢£¬øžœª™¬Ÿœš«œŸœ¨

œîœïœ¨§ãœ© Ÿ›œé™é¡¢šœ¥žš œ œ¨ ¯ Ÿ›œé™é¡¢šœ¥žš ¦¢£ä¥¢š:

’œ§¬žšœ¥žš š¥¢£¤žœšã¡œš ¢£¤¥¢£šš ¢£›¢£Ÿšœ›ž¨ã™äå «œìãž œîš™ä¢ã

š™¨œ¨§Ÿœš«œ¡ãœ©ž ¦¢¨¦¢•œ¥žš «œ§œðæŸœšî™œ§¬žœš,ù¨ œšžðŸž íšæ«œš¢£¨

ãžªœ§í «™¡éœ¡ãœ›¡œ¥žš 5 ù¨ãœ íš¤œ¬•¢£Ÿ:

”œ¦¢¨œ¡¢¨ œ­¡¢¨¢ì¢£Ÿí §œ¡œ¨ã™ä å ¦œ§¡™¨™¢›§¢éž§ ¯

¦œ§¡™¨™¢ä¢ žœ§œš Ÿ™¤¢æš™¨¢ã:”œ¦¢¨œ¡¢¨ «™¡œð¢¡¢£¤¥œš š¥¢£¤ ™š

«œšæž›œ¬™ä›éž¡œ§ Ÿ§š™¨žœ¨¥¢£ší ¯ ¡œ¨¦™¨ š™¨•žš ù¨ œšš™¨:

•œ§œ›ž¦ž¨œ­¡œ¥žš ¤žã 55 ì¡œŸž ãœ§¬žšœ¥žš ì¡œŸž šãœðœ ¢£¥š

Ÿœ«œ¬¢£¦œñš™øœüíèLDso-í, ¢¨¢ìã™äå � žæž ¯ •™šøž Ÿ™¤¢æ¢ã:•ž¡œ¨§Ÿœš

ñœŸœšœ§œ«œ¡ãœ©í™ç™äå 10-30ù¨: � ¢¨úž ã™¨ï¢£Ÿ§™šæœšžŸšœ¬œ©Ÿ§š™¨í

›éœšæž ™š™š¤œ¨§ã™ä¬™¨ãž§œäæž›ä¢§œ¬žœ¥¢ã̄ ¤œçã™ä‘™§œ¨ž «¢¨¢£Ÿ:
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§™šæœšžš™¨žš™¨•žš ù¨ œšš™¨ž¬ (™¨ž§œŸš™¨,ä¥œ¨æ,üœ¥©œ­, ›ž¨¡,

žšøé™›
€œ¡§œ©

šœ¯ œ¨¥¢£š¯ é™¨ž¡¢šœä «™ç¢£§š™¨)¬œš•› å §œ¡œ¨ã™ä«™ç¢£§̄ éžšæ

›ššæœ¥žš Ÿžïœãœ¥¨™¨ž ã¨œ: Ž™šæœšžš™¨ž ãœ¨œ§¢£Ÿí §œ¡œ¨ã™ä
8-16

å

™š¤œŸœì§œ¥žš™çœšœ§¢ã,ž›§  œäœ¨Ÿžšž š™¨œ¨§¢£Ÿí š™¨Ÿ§œšœ¥žš,
å Ÿž¯š¢£¥š©œãœä¢ã

Ÿ§ /Ÿ¢£§ ¦œñš™øœü¢ã:ƒš¡œ§¡ §™šæœšžš™¨žšš™¨œ¨§ã™ä

êžðž¢ä¢ žœ§œš ä¢£©¢£¥¤: Ÿœš¨åš™¨ž
•™¡œðœ¡œ§œš œì­œ¡œš•š™¨ž íš¤œ¬•¢£Ÿ

›¡œšæœ¨¡š™¨ž
›ž¦ž¨œ­¡ž

Ÿžï¢¬¢ã ¯
•œšœ§¢£¤¥¢£ší ¢¨¢ìã™ä å ùé¡ž§œ§œš

Ÿœš¨åœ¦œšœ§œš™çœšœ§¢ã: 22400"
”œ¦¢¨œ¡¢¨ «™¡œð¢¡¢£¤¥¢£šš™¨šž¨œ§œšœ¬ã™ä™š� StatFax (¾� ±),

¯
*Elecsys2010"Roche(ÉÒÓâÕ×ÐÊ),SysmexXs-1000i(Japan)žŸ¢£šœ§™š›œ¦œšœ§œš

Buhlmann
«™Ÿœ¡¢ä¢ žœ§œš œšœäžðœ¡¢¨š™¨ž ù š¢£¤¥œŸ¦è

DRG
ù ¡œ ¢¨©™ä¢ã
(¾� ±), Roche(ÉÒÓâÕ×ÐÊ),

(� ÌÒÜÖÕÓÐÊ),Anogen (¸Õ×ÕÏÕ),Quantikine (¾� ±),

BIOCHIMMED, BioSystems(Spain)êž¨Ÿœ¥ž î™œ ™š¡š™¨:

Ž™šæœšžš™¨ž›¨¡ž¬ œ¨¥¢£šã™¨¬ã™äå ãœ§¢£¢£Ÿœ¥žšü¢¨úœš¢¤š™¨¢£Ÿ

(VACUTEST,¸ËºDTA; VACUTEST, LiHEPARIN 95 1.U.):

Œ¨¥œš ìžª¢£§¢£Ÿ íšæ«œš¢£¨ ›éž¡œ§¢£¬í ¢¨¢ìã™ä å ¦ž¢£¨™¡œ¥žš

î™œ§¬žœ¥¢ã,ž›§ ›éž¡œ§¢£¬œ¥žš ê¨œ§¬žœš™¨í ¡¢£¨¦žæžŸ™¡¨ž§ ™çœšœ§¢ã:
œšœäžðž

•ž¡¢§žšš™¨ž Ÿœ§œ¨æœ§í  šœ«œ¡ã™ä å žŸ¢£šœê™¨Ÿ™š¡œ¡žã

Ÿ™¤¢æ¢ã(ELISA) ›é™§¡¨¢ê¢¡¢Ÿ™¡¨¢ã 450 šŸ œäž•ž ™¨§œ¨¢£¤¥œŸ¦,

«œŸœéœ¡œ›­œšœ¦œ¨ <<³Î±-Àº¾Á>> ¯ << BioSystems§¢æ31070 >>î™œ ™š¡š™¨ž

ù ¡œ ¢¨©ŸœŸ¦: •ž¡¢§žšš™¨ž •œšœ§¢£¤¥¢£ší(é /Ÿä) «œìãœ¨§ã™äå ¡¨œŸœøœüžø

§¢¨ž §œî¢£¬Ÿœš Ÿžï¢¬¢ã: éžšæ
Ig G-š ¯ »-í ¢¨¢ìã™ä™šžŸ¢£šœœšœäžðž<<€™šæãžøž>> œîœïœ¬Ÿœš

™šSTAT-FAX3204
êœðœ¥žšŸ™¤¢æ¢ãè™¨§¢£å¡œé¢ã: €¡œ¬ãœ© šŸ¢£ìš™¨í øœüã¢£Ÿ

(AWARENESS TECHNOLOGYINE) (Œ•‰) žŸ¢£šœê™¨Ÿ™š¡œ¥žšœšœäžðœ¡¢¨¢ã,

(BioSystems§¢æ31075) 620-650šŸ œäž•ž ™¨§œ¨¢£¤¥œš¡œ§:
¢¨¢ìã™ä å

IgE-ž §¢š¬™š¡¨œ¬žœš œ¨¥œš ìžª¢£§¢£Ÿ
2010"Roche):

Xs-1000i
*Elecsys

œšœäžðœ¡¢¨ž Ÿžï¢¬¢ã,
”™¥§™ê¢¨Ÿ¢£äœš¢¨¢ìã™äå Sysmex (Japan)

CELLPACKî™œ ™š¡š™¨ž ù ¡œ ¢¨©ŸœŸ¦:

’žªœ§œ ¨œ§œš ã™¨ä¢£©¢£¤¥¢£š:

•™¡œð¢¡¢£¤¥œš œ¨æ¥¢£š•š™¨í ™š¤œ¨§ã™ä ™š ãžªœ§œ ¨œ§œšœš

ã™¨ä¢£©¢£¤¥œš:’œ¨žœ¬ž¢š ìœ¨•ž ¦œì­Ÿœš š¢¨Ÿœä¢£¤¥¢£ší ›¡¢£ ã™ä å

Ž¢äŸ¢ ¢¨¢ã-€Ÿž¨š¢ãž ¤™›¡¢ã, ¢¨ž¬ «™¡¢ ð¢£¥  œîð¢£¥ «œŸ™Ÿœ¡¢£¤¥¢£šš™¨ž

ñœŸœšœ§ ù ¡œ ¢¨©ã™ä å €¡¥¢£æ™š¡ž ¤™›¡í œš§œ­ íš¡¨¢£¤¥œš
å

«œŸœ¨:

Œ¨æ¥¢£š•š™¨ž«œŸ™Ÿœ¡œ§œšã™¨ä¢£©¢£¤¥¢£šíž¨œ§œšœ¬ã™ä ù ¡œ ¢¨©™ä¢ã
œã™ä

ANOVA ¡ã¥œäš™¨žéœ¨œŸ™¡¨ž§ Ÿžœ ¢¨©¢š ã™¨ä¢£©¢£¤¥¢£ší:Š¨§¢£›ž¬
™¨¦ ¦œì­¢£Ÿí

­Ÿ¦™¨ž æ™é•¢£Ÿ§ž¨œîã™äå ‘¢šê™¨¢šž ªì ¨¡¢£Ÿí: Œ¥šæ™é•¢£Ÿ,
«œŸœ¨ã¢£Ÿ™š

š¢¨Ÿœäøå¨, §ž¨œîã™ä å Mann-Whitney ¤™›¡í: Œ¨æ¥¢£š•š™¨í
(P<0.05):

«œãœ›¡ž œîœïžš ¡žéž �›­œäž «œãœšœ§œš¢£¤¥œŸ¦

€¡œ¡ž›¡ž§ «œìãœ¨§š™¨í §œ¡œ¨ã™äåSPSS16«œŸœ§œ¨ øœ¥žš©¨œ ¨¢ã:
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Œ‹•ˆ…†‰“‰Š‹ Š’ “‰‰Œ‹Ž…†•

1. ‚œäœ¨Ÿžšž œðæ™¬¢£¤¥œŸ¦ œ¡¢éž§œä™¨ ž§™¨¯¢£¥¤š™¨ž ¦œ¬œ«œ¥¡¢£Ÿí

…£›¢£Ÿšœ›ž¨ã™äå Ÿ§š™¨žœ¨¥œšIg º-ž éœ¨¢£šœ§¢£¤¥¢£ší, œ¨¥œš ú¯œã¢¨
åä™Ÿ™š¡š™¨ž ¡¢§¢›œ¥žš éœ¨¢£šœ§¢£¤¥¢£ší, å¨ž¤¨¢¬ž¡š™¨ž š›¡™¬Ÿœš
œ¨œ ¢£¤¥¢£ší þ‰Œ (œç. 1): 8 ¯ 16Ÿ§  ¦œñš™øœü¢ã  œäœ¨Ÿžš ›¡œ¬œ©
§™šæœšžš™¨žè¦ïïœ¥žš žŸ¢£šž¡™¡ž ã™¨œ¦™¨¥œä¡ã¥œäš™¨í  ¢¨©šœ§œš¢£Ÿ
ŸžŸ¥œš¬ž¬œššìœš ™š¡œ¨¦™¨ã¢£Ÿ:

Œç¥¢£›œ§1

•§š™¨ž Ig -º-ž ¯ œ¨¥œšú¯œã¢¨ ¡œ¨¨™¨ž ¡¢§¢›œ¥žš éœ¨¢£šœ§¢£¤¥¢£ší  œäœ¨Ÿžšž
œðæ™¬¢£¤¥œŸ¦

Ig E å¢ðžš¢êžä ‰™¥¡¨¢êžä äžŸê¢¬ž¡ Ÿ¢š¢¬ž¡ „¢•›¢ ™š þ‰Œ
(IU/ml) (¬¢£éž§œ§¢¨žðœã¢¨) «œ¡ž§œ- (mm/60min)

«œ¡ãœ©œ§¢¨žðœã¢¨) ã¢¨¢£Ÿ
0,1 1/14 75 œ¨¡œ«œ¥. øå
0,1. œ¨¡œ«œ¥. øå

œ¨¡œ«œ¥. øå

¤¢£¥ä œ¨¡œ«.
œ¨¡œ«œ¥. øå
œ¨¡œ«œ¥. øå
œ¨¡œ«œ¥. øå
œ¨¡œ«œ¥. øå
œ¨¡œ«œ¥. øå
œ¨¡œ«œ¥. øå

¤¢£¥ä œ¨¡œ«.
œ¨¡œ«œ¥. øå
œ¨¡œ«œ¥. øå
œ¨¡œ«œ¥. øå
œ¨¡œ«œ¥. øå
œ¨¡œ«œ¥. øå

0,1 ), œ¨¡œ«œ¥. øå
¯ ‰¢¨Ÿœ(œî¢çï §™šæœšžš™¨)

2-9_ ‚œäœ¨Ÿžšž š™¨œ¨§Ÿœš ¦œñš™øœüí 8mkg (šŸ¢£ìí ã™¨¬ã™äå š™¨œ¨§¢£Ÿž¬24 ñœŸ «™¡¢), œŸ™šœ¨¥œš
šŸ¢£ìž «œŸœ¨ éœ¡¨œ›¡ã™ä å5é¨™éœ¨œ¡
10-17_‚œäœ¨Ÿžšž š™¨œ¨§Ÿœš¦œñš™øœüí 16mkg (šŸ¢£ìí ã™¨¬ã™äå š™¨œ¨§¢£Ÿž¬24 ñœŸ «™¡¢), œŸ™šœ¨¥œš
šŸ¢£ìž «œŸœ¨ éœ¡¨œ›¡ã™ä å é¨™éœ¨œ¡:

”žŸê¢¬ž¡š™¨ž •œšœ§ž œššìœš žï™¬¢£Ÿí ¯ Ÿ¢š¢¬ž¡š™¨ž ¦œ¨ú¨œ¬¢£Ÿí
§œ¨¢ç å ­¢›™ä Ÿžœ¥š êœ ¢¬ž¡¢ðž Ÿœ›žš: ÿšæ ¢¨¢£Ÿ, «œ¡ãœ©œ§¢¨žðœã¢¨
š™¥¡¨¢êžäš™¨ž •œšœ§¢£¤¥¢£ší œã™äœ¬™äå äžŸê¢¬ž¡š™¨ž •œšœ§ž ¢¨¢ìœ§ž
žï™¬Ÿœšê¢šž ã¨œ, ›œ§œ¥šœ¥æü¢ü¢­¢£¤¥¢£šš™¨š œ¥æ•œšåäåœ§œšø™š,•œšž ¢¨
éœ¥Ÿœšœã¢¨ãœ©™š§™šæœšžš™¨žù¨ œšžðŸž œš«œ¡œ§œš î™œ§¡žã¢£¤¥œŸ¦:
‚œäœ¨Ÿžšž 8 ¯ 16 Ÿ§ /Ÿ¢£§ ¦œñš™øœü™¨ž ù ¡œ ¢¨©¢£Ÿí œ¨¥œš ¦ïžïš™¨ž
¢¨œ§œ§œš, •œšœ§œ§œš ¯ Ÿ¢¨ê¢ä¢ žœ§œš åœ§œš ü¢ü¢­¢£¤¥¢£šš™¨ øž
œîœïœ¬¨™ä,žšøí ¤¢£¥äå ¡œäž› ™ð¨œ§œš™ä¢£,¢¨  œäœ¨Ÿžšš ù¨ œšžðŸž «œŸœ¨
¡¢•›ž§ øå:

2. €ž¦ž¨œ­¡¢ã «žãœšæ §™šæœšžš™¨ž Ÿ¢¡œ¨¥œš ìžª¢£§ž íšæ«œš¢£¨ ›
›éž¡œ§¢£¬œ¥žš ê¨œ§¬žœš™¨ž ü¢ü¢­¢£¤¥¢£šš œðæ™¬¢£¤¥œŸ¦

ƒšøé™› ¡œ¨¦™¨ «œ§œ©žšš™¨ž,œ¥šé™›åäŸœš¨åœ§œš ©œ Ÿœš «œ§œ©šž
š™¨œ¨§Ÿœšæ™é•¢£ŸŸœ§¨¢ù¨ œšžðŸ¢£Ÿ §œ¡œ¨ã¢£Ÿ ™šžŸ¢£šœ§™š›œ¦œšœ§œš
é¨¢¬™›š™¨, ¢¨¢š• œîœïžš «™¨¤žš œšæ¨œæœîš¢£Ÿ™š›éž¡œ§¢£¬š™¨ž ê¨œ§¬ž¢š

§œðŸžã¨œ: ’™¨¢šì¥œäšéœ¡œ§¢ã šœ­ù¨¢• ›éž¡œ§ Ÿ§š™¨žã¨œ ¢¨¢ìã™äå¤žã 55

ì¡œŸž šãœðœ ¢£¥šŸœ«œ¬¢£¦œñš™øœüí (œç.2):
€ž¦ž¨œ­¡ž ¤žã 55 ãœ§¬žšœ¥ž(›™¨œšè 10-08; 01.10.2008,½ØÑÑÐÊ,601120, r.

¿ØÙÓØÌ)LDso-í, ¢¨¢ì™ä¢£«œŸœ¨ ü¢¨ú™¨í ¡œ¨ã™ä ™š25 ¢ø ©œ¥žš›éž¡œ§ œ¨¢£
Ÿ§š™¨žã¨œ: ’œ¨œ§Ÿœš «œŸœ¨ ù ¡œ ¢¨©ã™ä å ãœ§¬žšœ¥žšŸœš¨åš™¨ž 5 ù¨œ§œš
œ œ¨œ¥žš ›é¢¨œã¢¨ Ÿœ•¢£¨ œª™¬ãœ©•í, ¢¨¡™ç Ÿœš¨åš™¨ž ›é¢¨œã¢¨¢£Ÿí
Ÿœš¨œæž¡œ§œ¥žš«™¡œð¢¡¢£¤¥œš ¡ã¥œäš™¨¢ã Ÿ¢¡œã¢¨œé™› §œðŸ¢£Ÿå 97%:

Œç¥¢£›œ§2

•œ§œ›ž¦ž¨œ­¡œ¥žš ¤žã 55 ì¡œŸž ãœ§¬žšœ¥žšì¡œŸž LDso-ž ¢¨¢ì¢£Ÿí ›éž¡œ§
Ÿ§š™¨žã¨œ

Ž™šæœš •œš¨åœ§œš Ž™šæœšžš™¨žœš§¢£Ÿí Œš§¢£Ÿ Ž™šæœšž •œ«œ-
žš™¨ž ¦ïžïš™¨ž (ù¨) ™šŸšœ¬™ä¬¢£¤¥œš
•œšœ§í •œšœ§í 3 4 5 6 I 8 9 10 %

5 1 Ÿä¨æ 2 100

5 100Ÿäš 2 80

5 10 Ÿäš 60

5 1 Ÿäš

5 100«œðœ¨

5 10«œðœ¨ 5
•™¡œð¢¡¢£¤¥œš «œŸœ¨ ã™¨¬ãœ©Ÿ§š™¨í «œŸœšŸœš¢£¤¥œš›§ð¦¢£š•¢ã

¦œñœšã™ä™š6 ­Ÿ¦ž, ¢¨¢š¬ ãœ¨œ§¢£Ÿí §œ¡œ¨ã™äå ™š¤œŸœì§œ¥žš™çœšœ§¢ã,
Ÿ™ï•ž «œ¡ãœ©¢£Ÿ:•œš¨åœ§œš «œ§œ©žší š™¨œ¨§™ä¢£¬«™¡¢ Ÿ§š™¨žš§œ¡ŸœŸ¦
›œ«Ÿœšã™ä å¡œ›šù¨¥œ «›§¢ç¢£¤¥¢£š:

‰§. 1€ž¦ž¨œ­¡ž «œ¨¢£¬žøš™¨í
œ) §œ¨¦¢£š§¢£ä¢£Ÿ ¦) œ¨¥œšŸ™ï
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€œ¡§œ© §™šæœšžš™¨žš™¨•žš ù¨ œšš™¨ž¬ (ä¥œ¨æ,üœ¥©œç, ›ž¨¡),
š™¨œ¨§Ÿœš¡™çž¬ ¯ œ¨¥¢£šž¬œšïœ¡ã™äå ›ž¦ž¨œ­¡ž «œ¨¢£¬øžéœ¡žªœð¢£¨§
¡œ¨œ¡™›œ§ž Ÿœ•¢£¨ œª™¬ãœ©••ëŒ-ž ã¨œ ¯ •ë‘-¢£Ÿ (š§.1):

Œ¥›éž›¢ãè «œ§œ›ž¦ž¨œ­¡œ¥žš ¤žã 55 ì¡œŸž ãœ§¬žšœš ›éž¡œ§ Ÿ§š™¨ž
š§œ¡ŸœŸ¦ ùñ¡ãœ© å Ÿšœ¬¢¨æœ¥žšãž¨¢£ä™š¡¢£¤¥œŸ¦̄ šãœðœ ¢£¥šŸœ«œ¬¢£
¦œñš™øœüí §œðŸ™äå10ŸäšŸœš¨åœ§œš ¦ïžï (Œç.2):

–žª¢£§¢£Ÿ íšæ«œš¢£¨ ›éž¡œ§¢£¬ž §¢š¬™š¡¨œ¬žœš «žŸšœ§œš¢£Ÿ§œ­ãœ©å ™¨§¢£«žŸšœ§œš ›éž¡œ§¢£¬œ¥žš ê¨œ§¬žœš™¨ž œä¦¢£Ÿžšš™¨ž̄  ä¢¦¢£äžšš™¨ž
›žš¤™ðž¬ ¢£•œ¥•œ¥¢£Ÿž¬(œç.3): •™¡œð¢¡¢£¤¥¢£šš™¨í §œ¡œ¨ã™ä™šãœ§¬žšœ¥žš
Ÿœš¨åš™¨ž šœ­œé™› ¢¨¢ìãœ© LDs.-¢ãš™¨œ¨§¢£Ÿž¬10 ¯ 30ù¨ œš¬:

‰§œ¨2
Anthrax-¢ã ãœ¨œ§ãœ© ¯  œäœ¨Ÿžš ›¡œ¬œ© ›éž¡œ§ Ÿ§š™¨žœ¨¥œšìžª¢£§ž

íšæ«œš¢£¨ ›éž¡œ§¢£¬ž ¯ ›éž¡œ§¢£¬œ¥žš ê¨œ§¬žœš™¨ž ü¢ü¢­¢£¤¥¢£šš™¨í
10 ù¨ œš¬ ( /ä)
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- š¢¨Ÿœ
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›¡¢£ žø
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œü¢¨úšœ§œš
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Ø
Œä¦¢£Ÿžš a1 ä¢¦¢£äžš a2 ä¢¦¢£äžš Ä  ä¢¦¢£äžš Ú  ä¢¦¢£äžš ÿšæ«œš¢£¨

›éž¡œ§¢£¬

*«œãœ›¡ž¢£¤¥¢£ší ü¢¨úšœ§œš ­Ÿ¦ž §™šæœšžš™¨í›¡¢£ žø ­Ÿ¦ž š§œ¡ŸœŸ¦ P<0.05
ƒšøé™› ™¨¯¢£Ÿ å, ù ¡œ ¢¨©ãœ© §™š›œéœ¡¨œ›¡¢£§í ¢¨é™› ù¡œ¨

«œ§œ©žš,ù¨ œšžðŸ š™¨œ¨§™ä¢£œ¨æ¥¢£š•¢£Ÿæž¡ã¢£Ÿ å œ¨¥œšìžª¢£§ž íšæ«œš¢£¨
›éž¡œ§¢£¬ž ¯ æ¨œ ¦œçœæ¨œŸœ›™¨žü¢ü¢­¢£¤¥¢£š: ‰¢¨Ÿœ¥ž«œŸ™Ÿœ¡¢£¤¥œŸ¦,
ãœ§¬žšœ¬¢£Ÿž¬10ù¨ «™¡¢ íšæ«œš¢£¨ ›éž¡œ§¢£¬š™¨ž •œšœ§í ¦œ¨ú¨œ¬™äå 19.3
%-¢ã (P<0.05)(š§. 2):

‚ä¢¦¢£äžšš™¨ž •œšœ§í ð œäž¢¨™š œã™äœ¬™äå ¢ø Ÿžœ¥šœä¦¢£Ÿžšš™¨ž
šãœðŸœš,œ¥ä šœí̄šæ«œš¢£¨ ›éž¡œ§¢£¬ž §¢š¬™š¡¨œ¬žœ¥žœã™äœ¬Ÿœš«œìãžš

€ž¦ž¨œ­¡ž ¤žã 55 ãœ§¬žšœ¥žšì¡œŸ¢ã ãœ¨œ§ãœ©¯ ŸžœñœŸœšœ§
 œäœ¨Ÿžš ›¡œ¬œ© ›éž¡œ§ Ÿ§š™¨žœ¨¥œšìžª¢£§ž íšæ«œš¢£¨ ›éž¡œ§¢£¬ž ¯
›éž¡œ§¢£¬œ¥žš ¦œçœæ¨œŸœ›™¨ž§¢š¬™š¡¨œ¬žœš™¨ž ¢£›¢£Ÿšœ›ž¨¢£Ÿí ¬¢£¥¬å
¡ã™ä,¢¨, ž ¡œ¨¦™¨¢£¤¥¢£š ›¡¢£ žøž, ¢¨¡™ç 30ù¨ œš¬ ã™¨¢šì¥œä¬¢£¬œšžìš™¨ž
œã™äœ¬¢£Ÿå æž¡ã¢£Ÿ š¢¨Ÿœ¥ž «œŸ™Ÿœ¡¢£¤¥œŸ¦,œ¥›¡™ç §œ íšæ«œš¢£¨
›éž¡œ§¢£¬ž ¯ ›éž¡œ§¢£¬œ¥žš ¦œçœæ¨œŸœ›™¨ž §¢š¬™š¡¨œ¬žœš™¨ž
š¢¨Ÿœã¢¨Ÿœš «œ§ãœ©¢£¤¥¢£š(š§..3):
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‰§œ¨ 3
Anthrax-¢ã ãœ¨œ§ãœ© ¯  œäœ¨Ÿžš ›¡œ¬œ© ›éž¡œ§ Ÿ§š™¨žœ¨¥œšìžª¢£§ž

íšæ«œš¢£¨ ›éž¡œ§¢£¬ž ¯ ›éž¡œ§¢£¬œ¥žš ê¨œ§¬žœš™¨ž ü¢ü¢­¢£¤¥¢£šš™¨í 30
ù¨ œš¬ ( /ä)
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Ø
Œä¦¢£Ÿžš a1 ä¢¦¢£äžš a2  ä¢¦¢£äžšÄ  ä¢¦¢£äžš Ú  ä¢¦¢£äžš ÿšæ«œš¢£¨

›éž¡œ§¢£¬

«œãœ›¡ž¢£¤¥¢£ší ü¢¨úšœ§œší ›¡¢£ žøž š§œ¡ŸœŸ¦ (P<0.05)
> «œãœ›¡ž¢£¤¥¢£ší ›¡¢£ žøí š¢¨Ÿœ¥žš§œ¡ŸœŸ¦ (P<0.05)

¯ «œãœ›¡ž¢£¤¥¢£ší š¢¨Ÿœš ü¢¨úšœ§œšž š§œ¡ŸœŸ¦ (P<0.05)

3.

Šäš™ä¢ã œäœ¨Ÿžšž «œ§œŸœš¨åœ§œšœðæ™¬¢£¤¥¢£šž¬èŸ™¨œîï¯ ­šæž¨ å
©œîœ¬™ä ¢¨¢ì™ä §™šæœšž Ÿšœ¬œ© Ÿ§š™¨ž ù¨ œšžðŸž ¥¢£¨œ«œ¡¢£§
ãœ¨œ§œŸ™¨ñŸœšãžªœ§í  œäœ¨Ÿžšž œðæ™¬¢£¤¥œŸ¦:

Š¨§¢£ ü¢£ä™¨¢ã§œ¡œ¨ãœ© «™¡œð¢¡¢£¤¥¢£šš™¨ž¬«™¡¢ §™šæœšžŸšœ¬œ©
30 ¯ 6 ›¡¢£ žø ›éž¡œ§ ›éž¡œ§ Ÿ§š™¨ãœ¨œ§™ä™š•›ž¦ž¨œ­¡ž ¤žã 55 ì¡œŸž
Ÿœš¨åš™¨ž 5 ù¨œ§œš ›é¢¨œ¥žš œª™¬ãœ©•ž«š œéœ¡ž§ ¯ ¡œ›šœéœ¡ž§
Ÿœ«œ¬¢£¦œñš™øœü™¨¢ã:� ¢¨úšœ§œš ¯ ›¡¢£ žø §™šæœšžš™¨í«œŸœšŸœš¢£¤¥œš
›§ð¦¢£š•¢ã ¦œñœšã™ä™š™¨§¢£™š¤œ­Ÿ¦™¨ž, ¢¨¢š• ãœ¨œ§ã™ä™š50 ¯ 100Ÿäš
Ÿœš¨å éœ¨¢£šœ§¢ç §œ­¢£¥¤¢ã: ’œ§¬žšœ¥ž šãœðœ ¢£¥šŸœ«œ¬¢£æ¢ðœš§œðŸ¢£Ÿ
å 10 ŸäšŸœš¨åœ§œš ¦ïžï (œç.4):

…£ìœæ¨¢£¤¥œšå œ¨ñœšž œ¥š«œš œŸœš•í, ¢¨  œäœ¨Ÿžš¢ã ¦¢£ñ¢£Ÿž¬60 ù¨
«™¡¢ ¦¢ä¢¨ ü¢¨úšœ§œš Ÿ§š™¨í, ¢¨¢š• ãœ¨œ§ã™ä™š«œ§œ›ž¦ž¨œ­¡œ¥žš ¤žã 55
ì¡œŸž ãœ§¬žšœ¥ž«š œéœ¡ž§ šãœðœ ¢£¥šŸœ«œ¬¢£¦œñš™øœü¢ã(50ŸäšŸ.¦.),
œŸ¦¢çï¢£¤¥œŸ¦ æžŸœ§œ¥™ä™š̄ Ÿšœ¬™ä§™šæœšž:”œ¨ãœ© žŸ¢£šœ ¢¥œ¬¢£Ÿíã§œ¥¢ç
¦œ¨ú¨ ¬¢£¬œšžì å œ¨úœšœ ¨ã™äšœ¯ ¡œ›šœéœ¡ž§ Ÿœ«œ¬¢£¦œñš™øœü¢ã
ãœ¨œ§Ÿœšæ™é•¢£Ÿ(100ŸäšŸ.¦.): � ¢¨úšœ§œš 15 ›éž¡œ§ Ÿ§š™¨ž¬ãœ¨œ§Ÿœš
š§œ¡ŸœŸ¦ ›é™¬žêž§ æžŸœæ¨¢çœ§œš¢£¤¥¢£š™šæ¨›¯¢¨™ä13-í (86.6%)(œç.4):

12

Œç¥¢£›œ§4

‚œäœ¨Ÿžš ›¡œ¬œ© Ÿ§š™¨ž›¡¢£ žø ãœ¨œ§¢£Ÿí ¦¢£ñ¢£Ÿž¬60 ù¨ «™¡¢

Ž™šæœšžš™¨ž ‚ä­œ•œšœ§ ’œ¨œ§Ÿœš €œ¡§™ä Œš§Ÿœš
­Ÿ¦™¨í ¦œñš™øœüí ™š %

(ŸäšŸœš¨åœ§œš
¦ïžï)

� ¢¨úšœ§œš 15 50

� ¢¨úšœ§œš 15 100 2 13,3

•œ§œ©šž 6 50 4 66.7
ãœ¨œ§¢£šœ§¢£¤¥œš

›¡¢£ žø

•œ§œ©šž 6 100 6 100
ãœ¨œ§¢£šœ§¢£¤¥œš

›¡¢£ žø
� ¨ œšžðŸž œîœšúšœ«œ¡¢£§ ãœ¨œ§œŸ™¨ñŸœšœ¥›éž›ž ¡ã¥œäš™¨í «œŸœ¨¢£Ÿ

™š•Ÿžœš œŸœ¥šœ¨æœ¨œ¬ãœ©,•œšž ¢¨ Ÿœš¨åš™¨ž œ­¡œ©š¢£¤¥œš ›¡¢£ žø
­Ÿ¦™¨ž Ÿ§š™¨í ›œ¡§™ä ™š100%-¢ã: €œ¡§œ© Ÿ§š™¨ž š™¨•žš ù¨ œšš™¨ž¬
œšïœ¡ã™äåãœ§¬žšœ¥žšì¡œŸž Ÿœ•¢£¨ œª™¬ãœ©•:

Œîœšúšœ«œ¡¢£§ «™¡œ•¨•¨¢£¤¥¢£š å š™¨§œ¥œ¬š¢£Ÿ§™šæœšžš™¨žŸ¢¡

¦œ¬žäœ§¨¢£¤¥œš ¡¯¢ç¢£¤¥¢£ší  œäœ¨Ÿžšž ù ¡œ ¢¨©Ÿœš æ™é•¢£Ÿ: Š¤™
ãœ¨œ§ãœ© Ÿ§š™¨žù¨ œšžðŸ¢£Ÿ ›ž¦ž¨œ­¡ž ãœ§¬žšœ¥žš Ÿœš¨åš™¨í ¦œðŸœš¢£Ÿ¯

œ¨¡œðœ¡ã¢£Ÿ ™šœ¨¡œ•žš Ÿžïœãœ¥¨ œã™äž•œš ™¨§¢£œŸž›, œéœ  œäœ¨Ÿžšž
œðæ™¬¢£¤¥œŸ¦Ÿœš¨åœ§¨¢£¤¥¢£ší ¡¯¢£Ÿ å 6-7 ù¨:

‚œäœ¨Ÿžšž ¦¢£ñžø ¯ §œš­œ¨ ™äžø œ§¡žã¢£¤¥¢£ší ¢¨¢ìã™ä å šœ¯
©¢ãœ­¢ð¢£§š™¨žã¨œ:

‘¢£ñãœ© ©¢ãœ­¢ð¢£§š™¨ž Ÿ¢¡ «œ§œ›ž¦ž¨œ­¡œ¥žš žŸ¢£šž¡™¡ž
œî§œ¥¢£¤¥¢£ší ¢¨¢ì™ä¢£ šéœ¡œ§¢ã «žãœšæ¢£¤¥œšã™¨ïžš æ™é•ž¬, ¢¨í
«œŸíš§š¢£Ÿ å ã™¨ïžš §™šæœš¢£œî¢çïœ¬Ÿœš ñœŸ§™¡ž «™¡, 30 ù¨ «™¡¢ ™š¤œ¨§™ä
™š•›¡¢£ žø ãœ¨œ§Ÿœš: � ¢¨ú™¨í ¡œ¨ã™ä ™š400-450 ¨œŸ §™šæœšžðœš ãœ©¢ã 8
©¢ãœ­¢ð¢£§š™¨žã¨œ, ¢¨¢š¬ž¬ 4-í «œŸœ¨ã™ä™šü¢¨úšœ§œš, ž›§ Ÿšœ¬œ©4-í
›ž¦ž¨œ­¡ž «œ¨¢£¬øž•™š§¢ã›§¢£ ãœ§¬žšœ¥žãž¨¢£ä™š¡¢£¤¥œš›¡¢£ žø:

’œ¨œ§Ÿœš «œŸœ¨ ù ¡œ ¢¨©ã™ä å ©¢ãœ­¢ð¢£§š™¨ž ã¨œ šœ­ù¨¢•
¡ž¡¨Ÿœš ™š¤œ¨§ãœ©šãœðœ ¢£¥šŸœ«œ¬¢£¦œñš™øœüž¡œ›šœéœ¡ž§í: ‰ì™š•,
¢¨ šãœðœ ¢£¥š Ÿœ«œ¬¢£¦œñš™øœüí §œðŸ™äå ãœ¨œ§ž Ÿœš¨åš™¨ž Ÿ™§
Ÿžäžœ¨æœš¢¬›é¢¨œã¢¨ §œ­¢£§ž 10-9š¢›¨œ¬¢£Ÿí, ž›§ ãœ¨œ§¢£Ÿí §œ¡œ¨ã™äå
œ¥æ§œ­¢£§ž «œ¨¥¢£¨ Ÿžäž¢šš¢›¨œ¬¢£Ÿ¢ãè10- 8 (œç.5):

ëœ¨ðã™ä å, ¢¨ ãœ¨œ§ãœ© ¯  œäœ¨Ÿžš¢ã ¦¢£ñãœ© ©¢ãœ­¢ð¢£§š™¨ž
ù¨ œšžðŸ¢£Ÿ ú¯œã¢¨ã¢£Ÿ å §œ¥¢£š ãœ¨œ§œŸ™¨ñ¢£Ÿ, ¢¨ž œ¨æ¥¢£š•¢£Ÿ
§™šæœšžš™¨í ›ž¦ž¨œ­¡ž š§œ¡ŸœŸ¦ §œ¥¢£š¢£¤¥¢£š ™š ú™î• ¦™¨¢£Ÿ
¡œ›šœéœ¡ž§ Ÿœ«œ¬¢£ æ¢ðœ¥¢ããœ¨œ§Ÿœš š§œ¡ŸœŸ¦: � ¢¨úšœ§œš 4
©¢ãœ­¢ð¢£§š™¨í œŸ¦¢çï¢£¤¥œŸ¦ æžŸœ§œ¥™ä™š›ž¦ž¨œ­¡ž •™š§¢ã›§¢£ ì¡œŸž
ãž¨¢£ä™š¡ œª™¬ãœ©•žš,ž›§ ›¡¢£ žøš™¨í ›œ¡§™ä ™š1-2 ù¨ãœ íš¤œ¬•¢£Ÿ:
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Ž™š›œéœ¡¨œ›¡¢£§ž ¬¢£¬œ¦™¨œ©Ÿ¥¢£›§œ¨¯¢¨ «œ¡§¢£¤¥¢£šš œ¥šå,¢¨ ¦¢£ñŸœší
ð¢£ íš¤œ¬ §™šæœšžš™¨žù¨ œšžðŸ¢£Ÿ ú¯œã¢¨ã¢£Ÿ å«œ§œ›ž¦ž¨œ­¡œ¥žš œ§¡žã
žŸ¢£šž¡™¡: …£ìœæ¨¢£¤¥œšå œ¨ñœšž œ¥š,¢¨ «œ§œŸœš¨åœ§œš«œ¡§¢£¤¥œŸ¦
ùñ¡ãœ© é™é¡žæí ŸžñœŸœšœ§­¤œš¢£Ÿ å šœ¯ žŸ¢£šœ©š¢£¤¥¢£ší¡ã¥œäãœ¨œ§ž
«œšæ™é:

Œç¥¢£›œ§5
‘¢£ñãœ© ©¢ãœ­¢ð¢£§š™¨ž›¡¢£ žø ãœ¨œ§¢£Ÿí

Ž™šæœšžš™¨ž‚ä­œ•œšœ§í ’œ¨œ§Ÿœš ¦œñš™øœüí €œ¡§™ä Œš§Ÿœš
­Ÿ¦™¨í ™š %

� ¢¨úšœ§œš 4 10-8

€¡¢£ žø A 10-8 4 100

ÿ›¡ Ÿ™¨›¡œ¬œ© ¡ã¥œäš™¨ž, œäœ¨Ÿžší œðæ¢£Ÿå ¢øŸžœ¥š¦œ¬žäš™¨ž¯
œ¥¡¢£¬œ¥žš¢£ Ÿœ«œ¬¢£ ¢¨©¢šš™¨ž ã¨œ, œ¥ä¯ šéœ›¡¢£Ÿ å Ÿœ§¨¢êœ ™¨ž
êœ ¢¬ž¡œ¥žš ê¢£š§¬žœ¥ž¦œ¨ú¨œ¬Ÿœší ¯ œ­¡œ©žš  ¢¨©¢šž œ§¡žãœð¨§Ÿœší:
Žœ¨¯¢¨ ¦œçœæ¨œŸœ› éœì¡éœšžø «œ§œ©žší œšãšœ› Ÿšœä¢ã éœ¥Ÿœšœã¢¨¢£Ÿå
œ§¡žã žŸ¢£šœ©š¢£¤¥¢£ší ¦¢£ñãœ© §™šæœšžš™¨žù¨ œšžðŸ¢£Ÿ: €¡œ¬ãœ©
œ¨æ¥¢£š•š™¨žšìœšœ§¢£¤¥¢£šíœšœ›šœ¦¢£ñœ›œšž¡œ¨œ§œš ¡™›œ§™¡ž¬ œîœã™ä
¦œ¨ú¨ å œ¥š œî¢£Ÿ¢ã, ¢¨ ¡šœ§œš ãœ§¬žšœ¥žš Ÿœš¨åœ§¨¢£¤¥œš æ™é•¢£Ÿ
ã™¨ïžšš™¨› ™¨§œ¨ ñœŸœšœ§ù¨ œšžðŸž¬ œ¨¡œðœ¡ã¢£Ÿ ™šœ¨¡œ•žš Ÿžïœãœ¥¨,
¯ žšøé™› «œŸœªœ¨œ§œ¥žš ì¡œŸí, ›é¢¨œã¢¨ã¢£Ÿ ¯ §™š›¢£šœ§ ãžªœ§¢£Ÿ
éœ«éœšã¢£Ÿ ¡œ›š¥œ§ ¡œ¨žš™¨: Œ¥› æ™é•¢£Ÿ«¢çž Ÿœš¨åœ¦œšœ§œš
«™¡œð¢¡¢£¤¥œš ñœŸœšœ§ ¢¨¢ìœ§ž æñãœ¨¢£¤¥¢£šš™¨ ™š œîœïœš¢£Ÿ
«žãœšæ¢£¤¥œš«œ¨¢£¬øž «œŸœªœ¨œ§œ¥žš ¯ ãœ§¬žšœ¥žš ¡œ¨œ¡™›œ§š™¨ž
¡œ¨¦™¨œ§Ÿœš  ¢¨©¢£Ÿ: ‘œ¬ž œ¥æ,øž ¦œ¬œîã¢£Ÿ šœ¯ œ¥š«œš œŸœš•í, ¢¨
ãœ¨œ§ãœ©«¢çž Ÿ™ïãœ§¬žšœ¥žšŸœš¨åš™¨í §œ¨¢ç ™š™š¤œ¨§ã™äî™ã™¨›žœ¥ž,̄
 ¢¥œšœäãœ¨œ§¢£šœ§ ì¡œŸš™¨: ‚œäœ¨Ÿžšž ù ¡œ ¢¨©Ÿœš æ™é•¢£Ÿåœé™›
šãœð¢£Ÿå Ÿœš¨åœ§¨¢£¤¥¢£ší ¯ §¨ªœ¡ã¢£Ÿ ™šù¨ œšžðŸž¬ œ¨¡œ•žš Ÿžïœãœ¥¨
æ¨œœ¨¡œðœ¡Ÿœš ñœŸ§™¡š™¨í:

4. ‚œäœ¨Ÿžšž ¯ š¨œ œ©œš¬¥œäž œðæ™¬¢£¤¥¢£šíœ¨¥œš ¬ž¡¢§žšš™¨ž ›é™§¡¨ž

œ) •žé¢¤œ¥œŸ¢£›ž é¨¢äžš¢ã «œ¨¢£›¡ é¢äžé™é¡žæž ¯ š¨œ œ©œš¬¥œäž

€éž¡œ§ Ÿ§š™¨žš  œäœ¨Ÿžš š™¨œ¨§™ä¢£¬«™¡¢ ¢¨¢ìã™ä å ã™¨ïžšž›
œðæ™¬¢£¤¥¢£šížŸ¢£šœ ä¢¦¢£äžšš™¨ž ¯ ¬ž¡¢§žšš™¨ž §¢š¬™š¡¨œ¬žœ¥žã¨œ 24,48,
96ñœŸ,10 ù¨ ¯ 30 ù¨ ñœŸœšœ§œ«œ¡ãœ©š™¨¢£Ÿ(š™¨œ¨§¢£Ÿí §œ¡œ¨ã™äå™îœ§ž
ü¢¨úž 1-žš, 2-¨æ ¯ 4-¨æ ù¨í, ¥¢£¨œ•œšø¥¢£œ̈š œŸ 16Ÿ§ /Ÿ¢£§¦œñš™øœü¢ã):

ƒšøé™› ™¨¯¢£Ÿ å, š™¨œ¨§¢£Ÿž¬ 24 ñœŸ «™¡¢  œäœ¨Ÿžšž œðæ™¬¢£¤¥œŸ¦
«œ§œŸœ¨Ÿžšš™¨žŸœ§œ¨æœ§ž¦œ¨ú¨œ¬¢£Ÿ å æž¡ã¢£Ÿ: €œ§œ¥š,ž ¡œ¨¦™¨¢£¤¥¢£š
 œäœ¨Ÿžšž, š¨œ œ©œš¬¥œäžœðæ™¬¢£¤¥œŸ¦Ig-G-ž Ÿœ§œ¨æœ§í š¢¨Ÿœ¥ž
›œ«Ÿœšš™¨¢£Ÿ å:

‰§œ¨ 4
ƒŸ¢£šœ ä¢¦¢£äžšG-ž Ÿœ§œ¨æœ§žã¨œ  œäœ¨Ÿžšž ¯ d15- œäœ¨Ÿžšž

œðæ™¬¢£¤¥¢£ší

2500

2000

1500

. š¢¨Ÿœ

1000 œ  œäœ¨Ÿžš

I d15- œäœ¨Ÿžš
I

500

Ø
24 ñœŸ 48ñœŸ 96 ñœŸ 10 ù¨ 30 ù¨

«œãœ›¡ž¢£¤¥¢£ší  œäœ¨Ÿžší š¢¨Ÿœ¥žš§œ¡ŸœŸ¦ (P<0.05)
«œãœ›¡ž¢£¤¥¢£ší d-15  œäœ¨Ÿžší š¢¨Ÿœ¥žš§œ¡ŸœŸ¦ (P<0.05)

Œ¥šœã™äž¬œ¥¡¢£š å œ¨¡œ«œ¥¡ãœ© žŸ¢£šœ ä¢¦¢£äžšM-ž æ™é•¢£ŸèŸ¢¡ 7
œš œŸ (1.7-ž¬æœ¨ú™äå 11.72),¯ œ¥æ¦œ¨ú¨ Ÿœ§œ¨æœ§íéœ«éœšã¢£Ÿ å æ™îš›
¡œ›š ù¨ œš¬ (œç. 6):

€¡œ¬ãœ© ¡ã¥œäš™¨¢ã¬ž¡¢§žšš™¨ž Ÿœ§œ¨æœ§š«œãœ›¡ž «œ§ãœ©¢£¤¥¢£š
¢£šž æ™éžš¢¨Ÿœ¥ž¬¦œ¨ú¨œ¬Ÿœš:
•œ¨¦¢¨¦¢•œ¥žš ¬ž¡¢§žšš™¨ž¬ ¢£›¢£Ÿšœ›ž¨ã™ä å TNF-a-š, IL-1-a-š ¯ IL-8
•™Ÿ¢§žší: TNF-a-š ž¨œ§œšœ¬š¢£Ÿå §œ¨ œã¢¨žø ¯ åê™§¡¢¨ ê¢£š§¬žœ ¦¢¨¦¢•Ÿœš
¯ žŸ¢£š éœ¡œ›­œšž Ÿ™ï:TNF-a-ž ¡™çœ¥žš œ¨¡œðœ¡¢£Ÿš œéœ«¢ã¢£Ÿ å
 ¨œš¢£ä¢¬ž¡š™¨ž «™Ÿ¢¡œ•›ž›í, êœ ¢¬ž¡¢ðž ¢£ñ™çœ¬¢£Ÿí:

Œç. 6-ž¬ ™¨¯¢£Ÿ å, ¢¨  œäœ¨Ÿžšž œðæ™¬¢£¤¥œŸ¦TNF-a-ž Ÿœ§œ¨æœ§í
œã™äœ¬ŸœšŸž¡¢£Ÿ ¢£šž: TNF-a-¯ ­¤œš¢£Ÿ å IL-1-a-ž œ¨¡œæ¨¢£¤¥¢£ší TNF-a-ž
«™¡ ¬¢£¬œ¦™¨™ä¢ã›žš™¨ ž§ œðæ™¬¢£¤¥¢£š:

TNF-a-š «œŸœ¨ã¢£Ÿå šœ¯ IL-8-ž žšæ¢£§¡¢¨, ¢¨í š™¥¡¨¢êžäš™¨ž§œ¨¯¢¨
œ§¡žãœ¡¢¨ å, œîœïœ¬š¢£Ÿ å ã™¨ïžšš™¨ž ðœš ãœ©œ¥žšŸž ¨œ¬žœš æ™éž
¦¢¨¦¢•œ¥žš ùïœ­ ¯ æ¨œš¬æ™ ¨œš¢£ä¥œ¬žœš:IL-8-í ¦œ¨ú¨œ¬š¢£Ÿ åš™¥¡¨¢êžäš™¨ž
¢£šœ§¢£¤¥¢£šíœæ ™ðžœ¥žš§œ¡ŸœŸ¦, ¢¨žš «™¡¯¢£Ÿ å æ¨œš¬ êœ ¢¬ž¡œ¥žš
œ§¡žã¢£¤¥œš ¦œ¨ú¨œ¬¢£Ÿí [°ÕËÕÓÒ×ÙØÉ.Ð ÏÓ., 2006]:•œ›¡œ¡ãœ© å, ¢¨ IL-8-ž
éœ¨¢£šœ§¢£¤¥¢£ší œ¨¥œšìžª¢£§¢£Ÿ Ÿž •œšž œš œŸ ¦œ¨ú¨ å  œäœ¨Ÿžš ›¡œ¬œ©
§™šæœšžš™¨žŸ¢¡ (P<0.05):‚œäœ¨Ÿžš š™¨œ¨§™ä¢£¬48 ¯ 96 ñœŸ«™¡¢ Ÿ§š™¨ž
œ¨¥œšìžª¢£§¢£Ÿ IL-4-ž •œšœ§¢£¤¥¢£ší§œðŸ¢£Ÿå «œŸœéœ¡œ›­œšœ¦œ¨ 46 ¯
12.9é /Ÿä: Œ¥æ¬¢£¬œšžìí ›¡¢£ žø¢£Ÿ §œðŸ¢£Ÿå 8.4é /Ÿä:
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Œç¥¢£›œ§6

‚œäœ¨Ÿžšž œðæ™¬¢£¤¥¢£ší›éž¡œ§ Ÿ§š™¨žœ¨¥œšìžª¢£§ž
žŸ¢£šœ ä¢¦¢£äžšš™¨ž̄ ¬ž¡¢§žšš™¨ž æžšœŸž§œ¥žã¨œ

ƒŸ¢£šœä¢ . ‰¢¨Ÿœ ‚œäœ¨Ÿžš š™¨œ§™ä¢£¬«™¡¢
¬¢£¬œšžìš™¨ 24 ñœŸ 48 ñœŸ 96 ñœŸ 10 � ¨ 30

(n=5)
� ¨

Ig. 502+20.591886+57.691* 1113+66.17* 1006+56.80* 1151+60.22*600+34.93*
(Ÿ /æä)
IgM 1.7+0.298 11.72+0.980*13.5+1.07* 14.5+0.738* 13.6+0.597* 2.0+0.17

( /ä)
TNF-a 7.52+4.680 14.4+0.787 13.7+0.661 13.1+0.681 16.1+1.32 7.05+0.109

(é /Ÿä)
IL 1-a 8.0+0.808 89.0+4.547* 90.0+5.06* 20.2+0.406 10.2+0.75* 9.3+0.394

(é /Ÿä)
IL-8 14.4+0.453 76.5+4.576* 100.6+3.359*194.5+13.263*55.5+2.75* 14.0+0.352

(é /Ÿä)
IL - 4 8.4+0.834 11.2:0.685* 46.0+2.13* 12.9+0.963* 13.7+0.711* 9.1+0.597*

(é /Ÿä)
Ig G' žŸ¢£šœ ä¢¦¢£äžš- G, IL-8è žš¡™¨ä™¥§žš-8, Ig Mi žŸ¢£šœ ä¢¦¢£äžš-
IL-1aèžš¡™¨ä™¥§žš-1a, IL-4èžš¡™¨ä™¥§žš -4,TNF-a (Tumor necrosisfator)è¢£î¢£¬•ž š™§¨¢ðž  ¢¨©¢š

„œ¨¦™¨ ñœŸœšœ§œ«œ¡ãœ©š™¨¢£Ÿã™¨¢šì¥œä¬¢£¬œšžìš™¨ž žï™¬¢£Ÿš ¢£
¦œ¨ú¨œ¬¢£Ÿí Ÿ™¨§¢çŸž¬ ¦œ¬œ¡¨ã¢£Ÿ å š¢¨Ÿœäœ›žŸžäœ¬žœ¥ž̄ æ™›žŸžäœ¬žœ¥ž
é¨¢¬™›š™¨¢ã:

‰¢£¥š¬¢£¬œšžìš™¨š¢£›¢£Ÿšœ›ž¨ã™ä™ššœ¯ ¢ø ©œ¥žš ›éž¡œ§ Ÿ§š™¨ž
œ¨¥œšìžª¢£§¢£Ÿ d15- œäœ¨Ÿžš š™¨œ¨§™ä¢£¬«™¡¢: Œ¥›æ™é•¢£ŸILL -4-ž, IL-8-ž �,
IgM-ž, IgG-ž §¢š¬™š¡¨œ¬žœš 24 ñœŸãœ íš¤œ¬•¢£Ÿ ¡œ¡œšã¢£Ÿ å š¢¨Ÿœ¥ž
›œ«Ÿœšš™¨¢£Ÿ:

96 ñœŸ«™¡¢ ›¡œ¬ãœ© ¡ã¥œäš™¨¢ã æ¨œš¬Ÿœ§œ¨æœ§šŸž¡¢£Ÿ ¢£šž
š¢¨Ÿœ¥ž¬«œãœ›¡ž ¦œ¨ú¨œ¬Ÿœš (P<0.05):Œ¥šœã™äžœ§š«œ¥¡ å IL-8-ž æ™é•¢£Ÿ
(18.39œš œŸè14.4-ž¬æœ¨ú™äå 264.95)(œç.7):ûšœ¥œ©š¨œš, ¢¨ «œ¨¦¢¨¦¢•œ¥žš
Ÿœ¨§™¨š™¨ž¦œ¨ú¨ Ÿœ§œ¨æœ§í›¢ã¢¨œ¦œ¨ ¦¢¨¦¢•œ¥žš é¨¢¬™›š™¨ž Ÿœ›žš å
ã§œ¥¢£Ÿ, œäœ¨Ÿžšž §œŸ d15- œäœ¨Ÿžšž œðæ™¬¢£¤¥œŸ¦ ¢¥¢£¤¥¢£š ¢£š™¬¢ç
éœì¡éœšžø œðæ™¬¢£¤¥œšê¢šž ã¨œ æ¨œš¬¢¨¢ìœ§ž ¦œ¨ú¨œ¬¢£Ÿí ­¢›¢£Ÿ å œ¥æ
é™é¡žæš™¨ž Ÿžšø¯ ã™¨ï ø¦œ¬œ«œ¥¡ãœ©§œ¨ œã¢¨žø Ÿ™­œšžðŸš™¨ž Ÿœ›žš:

€¡œ¬ãœ© ¡ã¥œäš™¨žã™¨ä¢£©¢£¤¥¢£ší¬¢£¥¬å ¡œäž›, ¢¨  œäœ¨Ÿžšš ¢£ š¨œ
œ©œš¬¥œäí¦œ¬œ›œ§œš œðæ™¬¢£¤¥¢£šø¢£š™šžŸ¢£šž¡™¡ž ã™¨¢šì¥œäùçœ§ž ã¨œ,
•œšž ¢¨ ¬ž¡¢§žšš™¨ž ¯ žŸ¢£šœ ä¢¦¢£äžšš™¨žœã™äœ¬¢£Ÿí§œ¨ œã¢¨ã¢£Ÿ åü¢¨úž
30-¨æù¨í:

‚œäœ¨Ÿžší ­¤œš¢£Ÿ å Bacillus anthracis-ž §¢çŸž¬ «œ¨¢£¬ãœ©ãœ¨œ§ž
š§œ¡ŸœŸ¦ ù¨ œšžðŸž ¦šœ§œš î™ðž›¡™š¡¢£¤¥¢£ší, «œ§œžšê™§¬ž¢šžŸ¢£šž¡™¡í:
Œðæ™ä¢ãžŸ¢£š «œŸœ§œ¨ ž ¦ïžïš™¨ž ã¨œ œîœï å ¦™¨¢£Ÿ êœ ¢¬ž¡œ¥žš
œ¨æ¥¢£šœã™¡ê¢£š§¬žœ¥ž ¯ «œ§œ¦¢¨¦¢•œ¥žš, «œ¨¦¢¨¦¢•œ¥žš ¬ž¡¢§žšš™¨ž
œ¨¡œðœ¡Ÿœš ­¤œš¢£Ÿ, žšøé™› šœ¯ Bacillus anthracis-ž «œ§œ©šžš§œ¡ŸœŸ¦
«œ§œŸœ¨Ÿžšš™¨žèžŸ¢£šœ ä¢¦¢£äžšš™¨ž›žš¤™ðž œã™äœ¬¢£Ÿ:

Œç¥¢£›œ§ 7
d15- œäœ¨Ÿžšž œðæ™¬¢£¤¥¢£›éž¡œ§ Ÿ§š™¨žœ¨¥œšìžª¢£§ž ¢¨¢ì žš¡™¨ä™¥§žšš™¨ž ¯

žŸ¢£šœ ä¢¦¢£äžšš™¨žŸœ§œ¨æœ§žã¨œ ¡œ¨¦™¨ ñœŸœšœ§œ«œ¡ãœ©š™¨¢£Ÿ(*P<0.05)

‰¢¨Ÿœ d15- œäœ¨Ÿžš š™¨œ§™ä¢£¬«™¡¢ (n=5)
ƒŸ¢£šœä¢ . (n=5) 24 ñœŸ 48 ñœŸ 96 ñœŸ 10 ù¨ 30 ù¨
¬¢£¬œšžì.

(n=5)
IgG 502+10.098 492+11.58 679462.42* 1895.5+98.46*1264+84.70*480+34.12
(Ÿ /æä)
IgM ( /ä) 1.7+0.298 2.35+0.218 4.71+0.680* 5.40+0.284* 1.53+0.968 1.65+0.032

TNF-a 7.52+4.68 10.25+0.70*13.8+1.04 35.35+1.334 15.2+1.34* 6.0940.470
(é /Ÿä)
IL --a 8.0+0.808 19+0.767* 20+3.594* 18.7+0.394* 14.240.958* 7.8+1.324

(é /Ÿä)
IL-8 14.4:0.453 13.8+0.601 208.1+25.51*264.95+21.1* 42.2+4.08* 15.3+0.554

(é /Ÿä)
IL - 4 8.410.834 9.5+0.659 18.8+1.18* 24.2x1.64* 17.5+0.758* 8.9+0.940*

(é /Ÿä)
*½<0.05

¦) •žé¢¤œäœŸ¢£›ž é¨¢äžš¢ã «œ¨¢£›¡ é¢äžé™é¡žæž ¯ š¨œ œ©œš¬¥œäž
œðæ™¬¢£¤¥¢£ší ›ž¦ž¨œ­¡ž Ÿ ¦œñš™øœü¢ã ãœ¨œ§ãœ© ¢ø  ©›éž¡œ§

Ÿœ§œ¨æœ§ž ã¨œ,

� ¢¨úšœ§œš §™šæœšžš™¨žš,ž ¡œ¨¦™¨¢£¤¥¢£š ›¡¢£ žøž, ™š¤œŸœì§œ¥žš
™çœšœ§¢ã›ž¦ž¨œ­¡ž §™š›¢£šœ§¦œ¬žäš™¨ž Ÿœ«œ¬¢£¦œñš™øœü¢ã ›éž¡œ§
Ÿ§š™¨žšãœ¨œ§™ä¢£¬ðœ¡ ŸžœñœŸœšœ§ŸžïŸ§œšœ¥žš™çœšœ§¢ãš™¨œ¨§ã™äå
šœ¯  œäœ¨Ÿžš §œŸd15- œäœ¨Ÿžš:

Œ¥š¢£«™¡¯ ¢¨¢ìã™ä å žŸ¢£šœéœ¤¢ä¢ žœ§œš î™œ§¬žœš™¨ž
œ¨¡œ«œ¥¡ãœ©¢£¤¥¢£ší ¡œ¨¦™¨ ñœŸœšœ§œ«œ¡ãœ©š™¨¢£Ÿ (š™¨œ¨§¢£Ÿí
§œ¡œ¨ã™äå ™îœ§žèŸžœñœŸœšœ§,24 ñœŸ, ¯ 72 ñœŸ«™¡¢, ¥¢£¨œ•œšø¥¢£œ̈š œŸ
16 Ÿ§ /Ÿ¢£§ ¦œñš™øœü¢ã):‚œäœ¨Ÿžší, œðæ™ä¢ãù¨ œšžðŸž žŸ¢£šœž¨œãœ›¢£
«œŸœ§œ¨ ž ã¨œ, åœé™› ¦œ¨ú¨œ¬š¢£Ÿ å œ¥æ¦ïžïš™¨ž êœ ¢¬ž¡œ¥žš
œ§¡žã¢£¤¥¢£ší, ¯ ãœ¨œ§ãœ©§™šæœšžš™¨žù¨ œšžðŸ¢£Ÿ ›žš¤™ðã¢£Ÿ™šŸ™©
•œšœ§¢£¤¥œŸ¦ «œ§œ›ž¦ž¨œ­¡œ¥žš «œ§œŸœ¨Ÿžšš™¨è žŸ¢£šœ ä¢¦¢£äžšš™¨:
’œ¨œ§¢£Ÿž¬ 24 ñœŸ «™¡¢  œäœ¨Ÿžš ›¡œ¬œ© §™šæœšžš™¨ž Ÿ¢¡
«œ§œŸœ¨Ÿžšš™¨žŸœ§œ¨æœ§ž§¡¨¢£§ œã™äœ¬¢£Ÿå æž¡œ¨§ã¢£Ÿ, œ¥šæ™é•¢£Ÿ,
™¨¦  œäœ¨Ÿžš ø›¡œ¬œ© §™šæœšžš™¨žžŸ¢£šœ ä¢¦¢£äžšG-ž Ÿœ§œ¨æœ§íš¢¨Ÿœ¥ž
›œ«Ÿœš¢£Ÿå:

•œŸœúœ¥š24ñ ¯ 96ñ «™¡¢ ›¡œ¬ãœ© œ¨æ¥¢£š•š™¨žèIL-8 •™Ÿ¢§žšž
Ÿœ§œ¨æœ§í œäœ¨Ÿžš ›¡œ¬œ© Ÿ§š™¨ž Ÿ¢¡ ãžªœ§œ ¨¢¨™š «œãœ›¡ž (P<0.05)
 ™¨œðœš¬¢£Ÿå ›ž¦ž¨œ­¡¢ã «žãœšæ§™šæœšžš™¨žæ™é•¢£Ÿ ¨œš¬ãœ© š¢£¥š
¬¢£¬œšžìš™¨í: •œ¥¡šž å, ¢¨ IL-8-ž œ¨¡œðœ¡¢£Ÿí «œŸ™Ÿœ¡œ§œšå êœ ¢¬ž¡¢ðž
œ›¡žªœšžš ¯ ù¨ œšžðŸž¬ ¦œ§¡™¨žœš™¨ž åäžŸžšœ¬žœ¥žš(Kang×. et al.,2011):
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€ž¦ž¨œ­¡ž
ãœ¨œ§ãœ©

ìžª¢£§¢£Ÿ ¢¨¢ì

Ž™šæœšžš™¨ž
—Ÿ¦™¨í (n=5)

24 anthrax
ñœŸ

anthrax+Ga

¤žã 55ãœ§¬žšœ¥žšì¡œŸ¢ã ãœ¨œ§ãœ©,
¯ ŸžœñœŸœšœ§ œäœ¨Ÿžš¢ã Ÿìœ§ãœ©
žŸ¢£šœ ä¢¦¢£äžšš¨ž ¯ žš¡™¨ä™¥§žšš™¨ž

ñœŸœšœ§œ«œ¡ãœ©š™¨¢£Ÿ

Ig G Ig
(Ÿ /æä) ( /ä)
551.0+80.82 12.5+4,35

16794100,33* 28.1+1,34*

TNF-a
(é /Ÿä)
125.0+35,5

20.8-3,94*

žšøé™›
›éž¡œ§

IL-1a
(é /Ÿä)
12.0+2,43

22:1,71*

Œç¥¢£›œ§8

šœ¯ š¢£¥šì¡œŸ¢ã
Ÿ§š™¨žœ¨¥œš

Ÿœ§œ¨æœ§š™¨í¡œ¨¦™¨

IL-8 IL-4
(é /Ÿä) (é /Ÿä)
99.0+14,24 12.6+4,81

1273+11,5 42.2+5,6*

§™šæœšžš™¨žœ¨¥œšìžª¢£§¢£Ÿ TNFa-ž éœ¨¢£šœ§¢£¤¥¢£ší š¢¨Ÿœ¥ž¬•žø å ¦œ¨ú¨
(œç.9):Œ¥›¡™ç  œäœ¨Ÿžší ¬¢£¬œ¦™¨¢£Ÿå šœ¯ žŸ¢£šœ§œ¨ œã¢¨žø œðæ™¬¢£¤¥¢£š
(š§.6):

‰§œ¨ 6

TNF-a-ž •œšœ§œ§œš¬¢£¬œšžìš™¨í œ) ›ž¦ž¨œ­¡¢ã «žãœšæ,¦) ›ž¦ž¨œ­¡¢ã
ãœ¨œ§ãœ©¯  œäœ¨Ÿžš ›¡œ¬œ©,  ) ›ž¦ž¨œ­¡¢ã ãœ¨œ§ãœ©¯ d-15  œäœ¨Ÿžš

›¡œ¬œ© §™šæœšžš™¨žŸ¢¡

600

500

48
ñœŸ

96
ñœŸ

10
ù¨

anthrax

anthrax+Ga

anthrax

anthrax+Ga

anthrax
anthrax+Ga

Anthrax-›ž¦ž¨œ­¡,

1225.4+73.16

2019.0+165.4"

981.0+17.77

1895.0+57.7*

2038.0+73.4

Ga- œäœ¨Ÿžš

19.1+1.67

40.1+15.0*

10.0+2.65

30.7+3.85

20.3+3.79

107.6+5.25

17.1+1.3*

423.0+117

26.6+2.83*

16.6+3.77

30.0+4.36

19.5+1.2*

9.2+2.53

22.0+4.91

17.1+2.98

577.8+60.2

73.8+15.36

34.7+3.62

282.0+82.6*

77.8+20.49

20.7+6.69

30.8+3.7*

19.2+4.69

29.8+1.36

36.1+8.75

400

300

200

100

-100
24ñœŸ 48 ñœŸ 96 ñœŸ 10 ù¨

manthrax

Banthrax+Ga

Wanthrax+d-15Ga

*anthrax+ Ga-í

€ž¦ž¨œ­¡ž ¤žã
ãœ¨œ§ãœ©¯

ìžª¢£§¢£Ÿ ¢¨¢ì

Ž™šæœšžš™¨ž
—Ÿ¦™¨í (n=5)

24 anthrax
ñœŸ anthrax+d15Ga

48 anthrax
ñœŸ anthrax+d15Ga

996 anthrax
ñœŸ anthrax+d15 Ga

10 anthrax

ù¨ anthrax+d15 Ga

anthrax

€ž¦ž¨œ­¡¢ã
å,

¦œ¨ú¨œ¬Ÿœš Ÿž¡¢£Ÿ
™¨¦ š¢£¥š¦œñš™øœü¢ã

anthrax-ž š§œ¡ŸœŸ¦

55ãœ§¬žšœ¥žšì¡œŸ¢ã ãœ¨œ§ãœ©,
ŸžœñœŸœšœ§d15  œäœ¨Ÿžš¢ã Ÿìœ§ãœ©

žŸ¢£šœ ä¢¦¢£äžšš¨ž ¯ žš¡™¨ä™¥§žšš™¨ž
ñœŸœšœ§œ«œ¡ãœ©š™¨¢£Ÿ

Ig G

(Ÿ /æä)
551.0+80.82

420+89.27

1226.0+73.2

1358+100.2*

981.0+177.7

450+131.3*

2887+118.5

ãœ¨œ§ãœ©
å š§œ¡ã¢£Ÿ,

«œãœ›¡ž¢£¤¥¢£ší

Ig M
( /ä)
12.5+4.4

3.6+1.8

19.1+1,67

21.5+4.08

10.0+2.65

6.0+1.52

2.0+0.72

¢¨í
ãœ¨œ§ãœ© ¯

(P<0.05)

TNF-a

(é /Ÿä)

125.0435.5

61.4=8.5

107.6+5.23

19.2+3.38*

423.0+117

34.4+9.07*

17.2+3.92

§™šæœšžš™¨ž
¡œš¢£Ÿ
 œäœ¨Ÿžš
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žšøé™› šœ¯ š¢£¥š
›éž¡œ§ Ÿ§š™¨ž
Ÿœ§œ¨æœ§š™¨í

IL-1a
(é /Ÿä)
12.0+2.4

42-1.9*

30.0+4.36

29+5.5

9.2+2.53

34+5.87*

19.9+3.32

Ÿ¢¡ TNF-a-ž
å ù¨ œšžðŸž Ÿœ«ãœš, œ¥š

§œŸd-15  œäœ¨Ÿžš

IL-8
(é /Ÿä)
99.0+14.2

282+29.46*

577.8+60.2

60.6+13.6*

34.7+3.62
76.5+12.83

63.9+5.90

Œç¥¢£›œ§9

ì¡œŸ¢ã
œ¨¥œš

¡œ¨¦™¨

IL-4
(é /Ÿä)
12.6+4.8

107+10.4*

20.7+6.69

129+16.3*

19.2+4.69

26.6+3.14

41.0+5.03

Ÿœ§œ¨æœ§ž
æ™é•¢£Ÿ,
›¡œ¬œ©

*«œãœ›¡ž¢£¤¥¢£ší anthrax-í anthrax+Ga-žš§œ¡ŸœŸ¦ (P<0.05)
«œãœ›¡ž¢£¤¥¢£ší anthrax+Ga-í anthrax+d-15Ga-žš§œ¡ŸœŸ¦ (P<0.05)

¯ «œãœ›¡ž¢£¤¥¢£ší anthrax+d-15Ga-í anthrax-ž š§œ¡ŸœŸ¦ (P<0.05)

‚œäœ¨Ÿžšž ¯ š¨œ œ©œš¬¥äž œðæ™¬¢£¤¥œŸ¦ ›ž¨ãœ§¬žšœ¥žš
ì¡œŸž Ÿ¢¨ê¢ä¢ žœé™› ú¯œü¢­ãœ© ¦œ¬žäš™¨ž éœ¤¢ ™š¢£¤¥¢£šíin vitro

éœ¥Ÿœšš™¨¢£Ÿ:

In vitro éœ¥Ÿœšš™¨¢£Ÿ¢£›¢£Ÿšœ›ž¨ã™ä å ›ž¦ž¨œ­¡ž ãœ§¬žšœ¥žš
Ÿœš¨åš™¨ž §œ¥¢£š¢£¤¥¢£ší  œäœ¨Ÿžš, d15- œäœ¨Ÿžš ¯ Gx-NH
§™š›œéœ¡¨œ›¡¢£§š™¨ž š§œ¡ŸœŸ¦:

Œç¥¢£›œ§10
‚œäœ¨Ÿžšž, d-15 œäœ¨Ÿžšž ¯ dGx-NH -ž œðæ™¬¢£¤¥¢£ší›ž¦ž¨œ­¡ž ¤žã 55

ãœ§¬žšœ¥žšì¡œŸž ¦œ¬žäš™¨žã¨œ in vitro éœ¥Ÿœšš™¨¢£Ÿ

ñœŸ dGx-NH  œäœ¨Ÿžš d-15 œäœ¨Ÿžš ›¡¢£ žø
8 16 32 8 16 32 8 16 32 ë¢ðž- ‰™ œ-

(Ÿ§ ) (Ÿ§ ) (Ÿ§ ) (Ÿ§ ) (Ÿ§ ) (Ÿ§ ) (Ÿ§ ) (Ÿ§ ) (Ÿ§ ) ¡žã ¡žã
24 ++ ™›

48 ++ ¢£
72 ++++
÷œš¢£¬¢£Ÿ ë¢ðž¡žã ›¡¢£ žø ›ž¦ž¨œ­¡, š™ œ¡žã ›¡¢£ žø œ¨ œšœ§
++++ ›ž¦ž¨œ­¡ž ¦œ¬žäš™¨žüœ¨¤œŸ œª, +++ ›ž¦ž¨œ­¡ž ¦œ¬žäš™¨ž¤¢£¥äœª,
++ ›ž¦ž¨œ­¡ž ¦œ¬žäš™¨žíš§ªãœ© œª, +›ž¦ž¨œ­¡ž ¦œ¬žäš™¨žú¯œü¢­ãœ© œª,

›ž¦ž¨œ­¡ž ¦œ¬žäš™¨ø§œš
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Œ¥æšéœ¡œ§¢ã 2-œ§œšŸäŸ›œé™é¡¢šœ¥žš ¦¢£ä¥¢šžŸ™ïä¬ã™ä™š8,16 ¯ 32-
œ§œš Ÿ§  ¦œñš™øœü™¨¢ã  œäœ¨Ÿžš, d15- œäœ¨Ÿžš ¯ Gx-NH2
§™š›œéœ¡¨œ›¡¢£§š™¨í ¯ Ÿ™§ñœŸ ™š¤œ¨§™äžš§¢£¦œ¬žœ¥žè ¦¢£ä¥¢šžŸ™ï
æžê¢£ðã™ä¢£šéœ¡œ§¢ã: Œ¥š¢£«™¡¯4-5 ù¨ãœ §ž›œ›é¢¨œã¢¨ãœ©
ãœ§¬žšœ¥žšì¡œŸž¬ éœ¡¨œ›¡ã™ä å 100Ÿäšš¢›¨œ¬ŸœŸ¦ §œ­¢£¥¤ ¯ 0.25Ÿä(25Ÿäš
›é¢¨) ¡™çœü¢­ã™ä ü¢¨úœš¢¤š™¨ž Ÿ™ï:Œ¨æ¥¢£š•š™¨íæž¡œ¨§ã™ä™š24, 48 ¯ 72
ñœŸãœ§¡¨ãœ©•¢ã (œç. 10):

‰§.7 œ) ¦)  )

72 ñœŸãœ íš¤œ¬•¢£Ÿ ¦¢ä¢¨ ¡œ¨¦™¨œ§š™¨¢£Ÿ æž¡ã¢£Ÿ å üœ¨¤œŸ œª,
›œ§œ¥š 8Ÿ§   œäœ¨Ÿžšž œðæ™¬¢£¤¥œŸ¦›ž¦ž¨œ­¡ž ¦œ¬žäš™¨í æ™î¯›
Ÿ¢¨ê¢ä¢ žœé™› ú¯œü¢­ãœ© ™š(š§.8):

� ¢¨úž «œï¢¨æ ü¢£ä¢£ŸŸœš¨åš™¨ž§™š›¢£šœ§¢£¤¥¢£ší›¡¢£ ™ä¢£ šéœ¡œ§¢ã
32 Ÿ§  ¦œñš™øœü¢ãdGx-NH ¯ 8 Ÿ§  ¦œñš™øœü¢ãŸžïœãœ¥¨™¨ž¬0.5Ÿä ™/Ÿ
š™¨œ¨§ã™äå 18-20  Ÿœ¨Ÿžšž Ÿžïžš ðœš ãœ©¢ã10 ¢ø ©œ¥žš›éž¡œ§ œ¨¢£ Ÿ§œš:
‰¢£¥š©œãœä¢ãš™¨œ¨§ã™äå šœ¯ ›¡¢£ žøž¬ ¯ œ¨ œšœ§ (š§. 2,3):Œ¨æ¥¢£š•¢£Ÿ,
ãœ¨œ§ãœ©§™šæœšžš™¨í›œ¡§™ä ™š3-¨æ ù¨í, ¦œ¬œî¢£¤¥œŸ¦œ¥š§™šæœšžš™¨ž,
¢¨¢š¬ š™¨œ¨§ã™äå32Ÿ§  ¦œñš™øœü¢ãdGx-NH ¯ 8 Ÿ§  ¦œñš™øœü¢ã œäœ¨Ÿžšž
Ÿžïœãœ¥¨ž¬:•¨œš• æžŸœ§œ¥™ä™š1-2 ù¨ œã™ä:Œ¨ œšœ§ š™¨œ¨§ãœ©§™šæœšžš™¨í
ø™š›œ¡§™ä: � ¢¨úœ¨§ã¢ç §™šæœšžš™¨íéœ«ã™ä™šå¤ž§œ¥ž ›§ð¦¢£š•š™¨žš
«œŸœéœ¡œ›­œš:

Œ¥›éž›¢ã, éœ¨ðã™äå,¢¨ ü¢¨úœš¢¤œ¥žš éœ¥Ÿœšš™¨¢£Ÿ œäœ¨Ÿžší ¯ dGx-
NH2-í œðæ¢£Ÿ™š›ž¦ž¨œ­¡ž ¦œ¬žäš™¨žŸ¢¨ê¢ä¢ žœ¥ž ã¨œ, ž›§ ãž¨¢£ä™š¡¢£¤¥œš
ã¨œ œðæ™¬¢£¤¥¢£šø¢£š™š:

œ) €ž¦ž¨œ­¡ž ¦œ¬žäš™¨í 24ñœŸãœíš¤œ¬•¢£Ÿ
¦) €ž¦ž¨œ­¡ž ¦œ¬žäš™¨í 32Ÿ§  dGx-NH2-ž œðæ™¬¢£¤¥œŸ¦24ñœŸãœíš¤œ¬•¢£Ÿ
 ) €ž¦ž¨œ­¡ž ¦œ¬žäš™¨í  œäœ¨Ÿžšž œðæ™¬¢£¤¥œŸ¦24ñœŸãœíš¤œ¬•¢£Ÿ

‰§.14 œ) ¦)

œ) €ž¦ž¨œ­¡ž ¦œ¬žäš™¨ž 72 ñœª™¬ãœ©•
¦) €ž¦ž¨œ­¡ž ¦œ¬žäš™¨72 œª™¬ãœ©•  œäœ¨Ÿžšžœðæ™¬¢£¤¥œŸ¦

…£›¢£Ÿšœ›ž¨¢£¤¥¢£šš™¨í¬¢£¥¬™š¡ã™ä,¢¨ 24ñœŸ«™¡¢ 32Ÿ§  ¦œñš™øœü¢ã
dGx-NH2-ž œðæ™¬¢£¤¥œŸ¦›ž¦ž¨œ­¡ž ¦œ¬žäš™¨žœªí íš§ªã™äå, ìç¤œš œã™äž
¦œ¨œ§™äå ž ¡œ¨¦™¨¢£¤¥¢£š ›¡¢£ žøž, ¢¨¡™ç š§œ¡ã™äå ìç¤œ¥ž üœ¨¤œŸ œª, ž›§
8Ÿ§   œäœ¨Ÿžšž œðæ™¬¢£¤¥œŸ¦›ž¦ž¨œ­¡ž ¦œ¬žäš™¨í ú¯œü¢­ã¢£Ÿ ™š:(‰§.7):

Š•‹ŒŽŒ•…†‡ˆ…†‰‰Š‹

1. ‚œäœ¨Ÿžšš ù¨ œšžðŸ¢£Ÿ œ¡¢éž§, œä™¨ ž§ ™¨¯¢£¥¤š™¨,œ¨¥œš ¦ïžïš™¨ž
¢¨œ§œ§œš, •œšœ§œ§œš ¯ Ÿ¢¨ê¢ä¢ žœ§œš åœ§œšü¢ü¢­¢£¤¥¢£šš™¨, ¡¢•›¢ ™š
«œ¡ž§œã¢¨¢£Ÿš™¨ øžœîœïœ¬š¢£Ÿ, ¢£›¡ž œ¥šù¨ œšžðŸž «œŸœ¨ ¡¢•›ž§ øå:
2. •œ§œŸœš¨åœ§œš «œ¡§¢£¤¥œŸ¦ ùñ¡ãœ© é™é¡žæí Bacillus anthracis
¦œ§¡™¨žœ¥¢ã éœ¥Ÿœšœã¢¨ãœ© žšê™§¬žœ¥ž æ™é•¢£Ÿ ­¤œš¢£Ÿ å
žŸ¢£šœ©š¢£¤¥¢£ší:
3. €ž¦ž¨œ­¡¢ã «žãœšæ §™šæœšžš™¨ž Ÿ¢¡  œäœ¨Ÿžšž œðæ™¬¢£¤¥œŸ¦
žŸ¢£šœ ä¢¦¢£äžšš™¨ž§¢š¬™š¡¨œ¬žœ¥ž ¦œ¨ú¨œ¬¢£Ÿí ¡™çž å ¢£š™š¢£Ÿžšøé™›
œä¦¢£Ÿžšš™¨ž žï™¬Ÿœš, œ¥šé™› åä  ä¢¦¢£äžšš™¨ž ¦œ¨ú¨œ¬Ÿœš «œìãžš:
� ¨ œšžðŸ¢£Ÿ œã™äœš¢£Ÿå «œ¡§œé™› Ú- ä¢¦¢£äžšš™¨ž•œšœ§í:

4. TNF-a-ž ™¨œ¨¡œæ¨ŸœŸ¦ ¢£ç™§¬ã¢çœ¥šéž›ž «žãœšæ¢£¤¥¢£š,žšøéž›žš
›ž¦ž¨œ­¡š å, ž›§ «™¡¯œš•í ›™é¡ž§ ì¢§í ¯ Ÿœ«í, §œ¨¢ç å ™š¤œ¨§ã™ä
 œäœ¨Ÿžš¢ã §œŸš¨œ œ©œš¬¥œä¢ã¦¢£ñŸœší, ¢¨š œ¥æ«žãœšæ¢£¤¥œšñœŸœšœ§
¦™¨¢£Ÿ å TNF-a-ž œ¨¡œðœ¡Ÿœš íš§ªŸœší: ‚œäœ¨Ÿžšž ¯ š¨œ œ©œš¬¥œäž
œðæ™¬¢£¤¥œŸ¦š§œ¡ã¢£Ÿ å ¬ž¡¢§žšš™¨ž (IL-1a, IL-4, IL-8, TNF-a) ¯
žŸ¢£šœ ä¢¦¢£äžšš™¨ž(IgM, IgG) ¢¨¢ìœ§ž œª, ¢¨¢š¬ Ÿœ§œ¨æœ§í 30 ù¨ «™¡¢
 ¡šã¢£Ÿ åš¢¨Ÿœ¥ž›œ«Ÿœšš™¨¢£Ÿ:

5. €¢£¦žšê™§¬ž¢š ¦œñš™øœü¢ããœ¨œ§ãœ©Ÿ§š™¨žù¨ œšžðŸ¢£Ÿ ›ž¦ž¨œ­¡ž
ãœ§¬žšœ¥žšŸœš¨åš™¨í ¦œðŸœš¢£Ÿ¯ œ¨¡œðœ¡ã¢£Ÿ ™šœ¨¡œ•žš Ÿžïœãœ¥¨
œã™äž•œš ™¨§¢£œŸž›, ž›§  œäœ¨Ÿžšž ¯ š¨œ œ©œš¬¥œäžœðæ™¬¢£¤¥œŸ¦
¡œ›šœéœ¡ž§ Ÿœ«œ¬¢£æ¢ðœ¥¢ããœ¨œ§Ÿœš æ™é•¢£ŸŸœš¨åœ§¨¢£¤¥¢£ší ¡¯¢£Ÿ å
6-7 ù¨:

6. In vitro éœ¥Ÿœšš™¨¢£ŸdGx-NH=-ž,  œäœ¨Ÿžšž ¢£ d-15  œäœ¨Ÿžšž
œðæ™¬¢£¤¥œŸ¦›ž¦ž¨œ­¡ž ¤žã 55 ãœ§¬žšœ¥žš ì¡œŸž Ÿ¢¨ê¢ä¢ žœé™›
ú¯œü¢­ãœ© ¦œ¬žäš™¨í ø™š§¢¨¬š¢£Ÿ ž¨™š¬œ­¡œ©š¢£¤¥¢£ší:
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•¢æãœ©š™¨

1. ‘œæœä¥œšŒ.•., ‘œæœä¥œš—.’., —œîœ¡¥œš €. Œ.,ûœžä¥œš€. ‚. ‚œäœ¨Ÿžšž
œðæ™¬¢£¤¥œŸ¦œ¡¢éž§, œä™¨ ž§™¨¯¢£¥¤š™¨žœîœïœ¬Ÿœš ¢£›¢£Ÿšœ›ž¨¢£Ÿ II

Œ¨¥¢£š,2013,N91(15),åï 63-68:

2. ‘œæœä¥œš Œ. •. ‚œäœ¨Ÿžšž ¯ š¨œ šŸœšù¨žšœ§š™¨ž ¢£çžç
«œ§œ¦œ§¡™¨œ§œš œðæ™¬¢£¤¥œš¢£›¢£Ÿšœ›ž¨¢£Ÿí ›ž¦ž¨œ­¡ž ¦œ¬žäš™¨ž
ã¨œ in vitro éœ¥Ÿœšš™¨¢£Ÿ //•œ¥œ›¡œšž §™š›œ¦œšœ§œš«œšæ™›,2013,h.65,
Noz,åï 126-128:

3. ‘œæœä¥œšŒ.•. €ž¦ž¨œ­¡ž ¤žã 55 ì¡œŸ¢ã ãœ¨œ§ãœ©›éž¡œ§ Ÿ§š™¨ž
œ¨¥œšìžª¢£§ž ›éž¡œ§¢£¬š™¨ž •œšœ§œ§œšü¢ü¢­¢£¤¥¢£šš™¨í  œäœ¨Ÿžšž
œðæ™¬¢£¤¥œŸ¦ //•• ‚ŒŒ •™§¢£¥¬š™¨,2012,«.112,Nol, åï 102-109:

4. ‘œæœä¥œšŒ.•., ‘œæœä¥œš—.’., €œ¨ ›¥œš •. Œ.,‚œä¢¥œšŒ.Œ. ë¨¢äžš¢ã
«œ¨¢£›¡ é¢äžé™é¡žæž ¯ š¨œ œ©œš¬¥œäžœðæ™¬¢£¤¥¢£ší¢¨¢ì ¬ž¡¢§žšš™¨ž ¯

žŸ¢£šœ ä¢¦¢£äžšš™¨žŸœ§œ¨æœ§žã¨œ/| •œ¥œ›¡œšž §™š›œ¦œšœ§œš«œšæ™›,
2011,«. LXIII, 4,åï 65-68:

5. ‚œä¢¥œšŒ.Œ.,‚¨ž ¢¨¥œš €. ”., ‘œæœä¥œšŒ. •., ‘œæœä¥œš—.’. ‚œäœ¨Ÿžš d-

15-í ¢¨é™› žŸ¢£šœ©š¢£¤¥œš­¤œšžø/| ø• ‚ŒŒ •™§¢£¥¬š™¨,2011,h.112,Nol, åï
76-80:

Œ‹„…‰Œ‚‹Š‹
1. ‚œä¢¥œš Œ., ‚¨ž ¢¨¥œš €., ‘œæœä¥œšŒ., ‘œæœä¥œš—. €ž¦ž¨œ­¡ž

¦¢£ñŸœš ¯ (§œŸ)§œš­œ¨ ™äŸœš ™çœšœ§ // ø•Œ¨¡¢šœ ž¨ No 2646A, 2010:
2. ‚œä¢¥œšŒ., ‚¨ž ¢¨¥œš €., ‘œæœä¥œšŒ., ‘œæœä¥œš—., •œã¤¥œš Œ.

•žé¢¤œäœŸ¢£›ž é¨¢äžš¢ã «œ¨¢£›¡ é¢äžé™é¡žæ <<‚œäœ¨Ÿžš>>-ž

§ž¨œî¢£Ÿí ¢¨é™› žŸ¢£šœ­¤œšžø Ÿžï¢¬ Bacillus anthracis¦œ§¡™¨žœ¥¢ã
éœ¥Ÿœšœã¢¨ãœ©žšê™§¬žœ¥žæ™é•¢£ŸII ••Œ¨¡¢šœ ž¨ No 2647A, 2010:
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ÀÕÏÕßÊ×±ÑÊ»ÕâÐÙØ×ØÌ×Õ

°º¸´Á´½Åº À³´Â³»³Æº¾¸³º »ºÂ±°³Ç»Å Ä´Ç¹ºÈ¾ÁÄ³· É±µ±½»³°±,
D-15 É±µ±½»³°± ¿½³ µºÆº°³³ ¾³À³½¾¸´È ÊËÌÍ

ÒËõ â Ò

Ä ÓÕÞØÔÒÐËÚÛÒ×ØÌßÐÊ×ÐÒÃÕßÕÓâÐ×ÕÐ ÒÃØÝÓØÐËÌØÏ×ØÃØd-15 ÃÕßÕÓâÐ×Õ×Õ
×ÒÙØÔØÓÍÒÞÐØàÐâÐÛÒÑÙÐÒâÒàÕ×ÐËâÍ ×ÒßÐ×ÒÜ×Íà âÍ � ÒÜ, Ð×óÐÖÐÓØÌÕ××Íà
ÞÕÙÔÒÓÐÊâÐBacillus anthracis ÚÑßØÌÐÊàin vivo.. ÉÕßÕÓâÐ×ÞÍß ÌÍÏÒßÒ× ÐË
ÃÐÝØÔÕßÕâÚÑÕÐ ×ÒÜÓØÃÐÝØóÐËÕ×ÒÜÓØÑÒÙÓÒÔØÓ×ÍàÃÓÕ×Úß(N. ParaventricularisÐ N.
Supraopticus)ÙÓÚÝ×ØÃØÓØÃÕÔØÃØÑÙØÔÕÕÙÕÏÒâÐÙØâA. A. ÉÕßØÊ×ØâÐÒÃØÑØÔÓÚÏ×ÐÙÕâÐ.

¿ØÙÕËÕ×Ø,ÛÔØÃÕßÕÓâÐ×,ÑØÑÔØÊôÐÜÐË 15 ÕâÐ×ØÙÐÑßØÔ×ÍàØÑÔÕÔÙØÌ
(AGAPEPAEPAQPGVY), ØÞßÕÏÕÒÔ� ÐÓØÙÐâÑÝÒÙÔÓØâÞÐØàÐâÐÛÒÑÙØÜÕÙÔÐÌ×ØÑÔÐ
(ÐââÚ×ØÓÒÃÚßÊÔØÓ×ÕÊ,Õ×ÔÐØÙÑÐÏÕ×Ô×ÕÊ,ÝÓØÔÐÌØØÝÚàØßÒÌÕÊ,×ÒÜÓØÝÓØÔÒÙÔØÓ×ÕÊ)Ð
ÊÌßÊÒÔÑÊÓÒÃÚßÊÔØÓØâÙßÒÔØÛ×ØÃØÐ ÃÚâØÓÕßá×ØÃØÐââÚ×ÐÔÒÔÕ,âÐÒßØÝØ� ËÕ,
ÏÐóóÒÓÒ×ÖÐÕÖÐÐÁ³»´²³Á´Ä. ÉÕßÕÓâÐ×Ð ÒÃØÕ×ÕßØÃÐÝÓØÊÌßÊõÔÕ×ÔÐÞÕÙÔÒÓÐÕßá×Úõ
ÕÙÔÐÌ×ØÑÔá ÝØØÔ×Ø� Ò×Ðõ Ù Ð×óÒÙÖÐÊâ,ÌØËÞÚÏÐÔÒßÊâÐÙØÔØÓÍàÊÌßÊõÔÑÊÃÓÕâ-
ÝØßØòÐÔÒßá×ÍÒÐ ÃÓÕâ-ØÔÓÐÖÕÔÒßá×ÍÒâÐÙÓØØÓÃÕ×ÐËâÍ:Salmonella typhimurium,
Salmonellacholerasuis,Salmonellatyphi, Escherichiacoli, Pseudomonasaeroginosa,
Bacillusanthracis,Shigellaflexneri, Shigellasonnei,Staphylococcusaureus,Streptococcus
pneumoniae.

ÂÕÓÕÙÔÒÓ×Ø,ÛÔØ ÃÕßÕÓâÐ××Ò ÌÍËÍÌÕÒÔ ×Ð ÕßßÒÓÃÐÛÒÑÙÐà,×Ð ÕÔØÝÐÛÒÑÙÐà
ÊÌßÒ×ÐÜ ÌØÓÃÕ×ÐËâÒ.¿ÓÐÝÓÐâÒ×Ò×ÐÐÃÕßÕÓâÐ×Õ ÌÙØ×ÖÒ×ÔÓÕÖÐÐ8 Ð 16âÙÃ/âÍ � á ×Ò
×ÕÞßõÏÕÒÔÑÊÐËâÒ×Ò×ÐÜ ÙØ×ÖÒ×ÔÓÕÖÐÐIgE Ð ÑÚôÒÑÔÌÒ××ØÙÕÛÒÑÔÌÒ××Íà,
ÙØßÐÛÒÑÔÌÒ××ÍàÐ âØÓóØßØÃÐÛÒÑÙÐàÐËâÒ×Ò×ÐÜÙßÒÔØÙÙÓØÌÐ,a ÔÕÙòÒ×ÒØÞÓÕËÚÒÔÑÊ
ÔØÙÑØÃÒ××ØÒÃÓÕ×ÚßÐÓØÌÕ×ÐÒ.´ÝÓÒÏÒßÒ×ÐÒÚÓØØÌ×ÊIgE ÝØËÌØßÊÒÔØÖÒ×ÐÔáÕÔØÝÐÛÒÑÙØÒ
Ð ÕßßÒÓÃÐÛÒÑÙØÒÑØÑÔØÊ×ÐÒÌØË×ÐÙ×ØÌÒ×ÐÊÓÕËÌÐÔÐÊÞØßÒË×Ð.¼ÑÔÕ×ØÌßÒ×Ø,ÛÔØ
ÃÕßÕÓâÐ× ×Ò ÊÌßÊÒÔÑÊÔØÙÑÐÛÒÑÙÐâÑØÒÏÐ×Ò×ÐÒâÏßÊ ØÓÃÕ×ÐËâÕ.

ÄÌÒÏÒ×ÐÒ Õ×ÔÐÞÕÙÔÒÓÐÕßá×ØÃØÕ×ÔÐÃÒ×Õ ÝÓÐÌØÏÐÔ Ù ÓÕËßÐÛ×Íâ
ÐââÚ×ØÞÐØßØÃÐÛÒÑÙÐâÝÓØÖÒÑÑÕâ,ÙØÔØÓÍÒ, ÌÝÒÓÌÚõØÛÒÓÒÏá,ØÔÓÕòÕõÔÑÊ×ÕØÞâÒ×
ÞÒßÙØÌ.³ËÚÛÒ×ÐÒóÓÕÙÖÐØ××ØÃØÑØÑÔÕÌÕÞÒßÙØÌÝØÙÕËÕßØ,ÛÔØ,ÝÓÐ ÌÌÒÏÒ×ÐÐ
âÐ×ÐâÕßá×ØÜßÒÔÕßá×ØÜÏØËÍ ÌÕÙÖÐ××ÍàâÐÙÓØÞØÌ(LDso), ÛÒÓÒË10 Ï×ÒÜ Ì ØÓÃÕ×ÐËâÒ
×ÕÞßõÏÕÒÔÑÊÝØÌÍ � Ò×ÐÒÙØßÐÛÒÑÔÌÕØÞôÒÃØÞÒßÙÕ×Õ 19.3% Ð Ë×ÕÛÐÔÒßá×ØÒ
ÝØ×ÐòÒ×ÐÒÙØ×ÖÒ×ÔÓÕÖÐÐÕßáÞÚâÐ×Õ×Õ14.7%.¿ØÙÕËÕ×Ø,ÛÔØ ÚâÍ � ÒÜ,ÝØßÚÛÐÌ� Ðà
ÃÕßÕÓâÐ×,ÙØßÐÛÒÑÔÌØÃÕââÕ-ÃßØÞÚßÐ×ØÌÝØÑÓÕÌ×Ò×Ðõ ÑÙØ×ÔÓØßÒâ(17.1)Ë×ÕÛÐÔÒßá×Ø
ÝØÌÍ � ÕÒÔÑÊ(30.4). °Õ 30-Ü ÏÒ×á Ú ÃÓÚÝÝÍ ÐÑÝÍÔÚÒâÍàòÐÌØÔ×Íà ×ÕÞßõÏÕÒÔÑÊ
ÔÒ×ÏÒ×ÖÐÊ×ØÓâÐÓØÌÕ×ÐÊÙØ×ÖÒ×ÔÓÕÖÐÐÓÕËßÐÛ×ÍàóÓÕÙÖÐÜÞÒßÙØÌÐ ØÞôÒÃØ ÞÒßÙÕ.

°ÕÏØ ØÔâÒÔÐÔá,ÛÔØÑÝÚÑÔÊ60 Ï×ÒÜ ÝØÑßÒßÒÛÒ×ÐÊÃÕßÕÓâÐ×ØâÌÑÒ � ÙÑÝÒÓÐâÒ×ÔÕßá×ÍÒ
òÐÌØÔ×ÍÒ,ÙØÔØÓÍÒÞÍßÐ ÝØÌÔØÓ×ØËÕÓÕòÒ×ÍÝÊÔÐÙÓÕÔ×ØÜ(50âß×. ÑÝØÓ)Ð ÏÒÑÊÔÐÙÓÕÔ×ØÜ
(100âß×. ÑÝØÓ)ÑâÒÓÔÒßá×ØÜÏØËÕâÐÌÕÙÖÐ××ØÃØ� ÔÕââÕÑÐÞÐÓÑÙØÜ ÊËÌÍN55, ÑØÝÓØÔÐÌßÊßÐÑá
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Ð×óÒÙÖÐÐÐ ÌÍòÐßÐ. ¿ØßÚÛÒ××ÍÒÏÕ××ÍÒ ÑÌÐÏÒÔÒßáÑÔÌÚõÔ,ÛÔØÃÕßÕÓâÐ×ÑÔÐâÚßÐÓÚÒÔ

ÐââÚ×ØÃÒ××ØÑÔá.³Ë 15-ÔÐ � ÙÑÝÒÓÐâÒ×ÔÕßá×ÍàÞÒßÍà âÍ � ÒÜ 13 ØÙÕËÕßÐÑá

ÚÑÔØÜÛÐÌÍâÐÙÐ×óÒÙÖÐÐ×Õ86,6%. ¿ØßÚÒ××ÍÒØÑÝÒÖÐóÐÒÛÑÙØÜÓÒËÐÑÔÒ×Ô×ØÑÔÐ

ØÓÃÕ×ÐËâÕÏÕ××ÍÒ ØÛÒ×áÌÕò×Í, ÚÛÐÔÍÌÕÊTOT óÕÙÔ,ÛÔØ100%òÐÌØÔ×Íà ÙØ×ÔÓØßá×ØÜ

ÃÓÚÝÝÍÝØÃÐÞßÐ.³Ë ÝÕÓÒ×àÐâÕÔØË×ÍàØÓÃÕ×ØÌÝØÃÐÞ� ÐàâÍ � ÒÜÞÍßÕ ÌÍÏÒßÒ×ÕÛÐÑÔÕÊ

ÙÚßáÔÚÓÕÌØËÞÚÏÐÔÒßÒÜÑÐÞÐÓÑÙØÜÊËÌÍ.
¿ØßÚÛÒ××ÍÒÏÕ××ÍÒ ÑÌÐÏÒÔÒßáÑÔÌÚõÔ,ÛÔØÃÕßÕÓâÐ×ÑÔÐâÚßÐÓÚÒÔÐââÚ×ØÃÒ××ØÑÔá.
±×ÕßØÃÐÛ×ÍÒÏÕ××ÍÒ ÝØßÚÛÒ×ÍÚâØÓÑÙÐàÑÌÐ×ØÙ,×ØÌ � ÔØâÑßÚÛÕÒÐ×óÒÙÖÐÐ

ÌÍËÍÌÕßÐ ÌÕÙÖÐ×ØÜ²Ò×ÙØÌÑÙØÃØ.ºÑßÐ Ú âÍ � ÒÜ,ËÕÓÕò	 ××Íà ÑÚÞ
 Ð×óÒÙÖÐØ××ØÜ
ÏØËØÜ,ÌÕÙÖÐ×ÍâÐÙÓØÞØÌÑÐÞÐÓÑÙØÜÊËÌÍ ÓÕËâ×ØòÕõÔÑÊÐ ÌÍÏÒßÊõÔÑÊÌØ Ì×Ò� ×õõ

ÑÓÒÏÚÌ ÔÒÛÒ×ÐÒ ÞØßÒÒÛÒâÏÌÚà âÒÑÊÖÒÌ,TO ÝØÏ ÌßÐÊ×ÐÒâÃÕßÕÓâÐ×ÕÐ ÒÃØÝÓØÐËÌØÏ×Íà

� ÔØÔÝÓØÖÒÑÑÏßÐÔÑÊÌÑÒÃØßÐ� á 6-7Ï×ÒÜ.

³ËÚÛÒ×ÐÒÃÕßÕÓâÐ×ÕÐÒÃØÝÓØÐËÌØÏ×Íà×ÕÝÓØ-Ð Õ×ÔÐÌØÑÝÕßÐÔÒßá×ÍÒÖÐÔØÙÐ×Í

Ð àÒâØÙÐ×ÕÝØÙÕËÕßØ,ÛÔØÚÓØÌ×ÐàÒâØÙÐ×ÕÐ×ÔÒÓßÒÜÙÐ×Õ8 Ð ÑÍÌØÓØÔØÛ×ÍàÖÐÔØÙÐ×ØÌ
IL-4, IL-1-a, TNF-aÝÓÒÔÒÓÝÒÌÕõÔË×ÕÛÐÔÒßá×ÍÒÐËâÒ×Ò×ÐÊ.ÉÕßÕÓâÐ×Ðd-15 ÃÕßÕÓâÐ×

ØÙÕËÍÌÕÒÔÑÚôÒÑÔÌÒ××ØÒÌßÐÊ×ÐÒ×ÕÝÓØÏÚÖÐÓØÌÕ×ÐÒÑÍÌØÓØÔØÛ×ÍàIL-4, IL-1-a, TNF-a

ÖÐÔØÙÐ×Ð×ØÌÐ ØÑØÞÒ××ØIL-8 àÒâØÙÐ×Õ.»ÕÙÑÐâÕßá×ØÒÌØËÏÒÜÑÔÌÐÒd-15 ÃÕßÕÓâÐ×Õ

×Õâ×ØÃØÝØËòÒÝÓØÊÌßÊÒÔÑÊ×ÕIgG, ÔÕÙÙÕÙÛÒÓÒË24 ÝØÑßÒËÕÓÕòÒ×ÐÊÚÓØÌÒ×á

ÝØÑßÒÏ×ÒÃØÏØÑÔÐÃÕÒÔÝÓÒÏÒßØÌ×ØÓâÍ. � ÔÐâØÞ
 ÊÑ×ÊÒÔÑÊÔØ,ÛÔØ ËÕ24 ÏØ ËÕÓÕòÒ×ÐÊ

ÝÓÐÌÌÒÏÒ×ÐÐd-15 ÃÕßÕÓâÐ×Õ,òÐÌØÔ×ÍÒÞØßÒÒÚÑÔØÜÛÐÌÍÙ ËÕÓÕòÒ×Ðõ.°Ø � ÔÐ
ÐËâÒ×Ò×ÐÊ×Õ30-ÜÏÒ×á ÐÑÑßÒÏØÌÕ×ÐÊÝÓÐ� ßÐÌ ×ØÓâÚ.ÀÍßØ ÔÕÙòÒÝØÙÕËÕ×Ø,ÛÔØÝØ

ÑÓÕÌ×Ò×ÐõÑ ×ØÓâØÜ,ÑÐÞÐÓÑÙÕÊÊËÌÕ àÕÓÕÙÔÒÓÐËÚÒÔÑÊÌÍÑØÙØÜ ÙØ×ÖÒ×ÔÓÕÖÐÒÜ

ÝÓØÌØÑÝÕßÐÔÒßá×ÍàÐ àÒâØÔØÙÑÐÛÒÑÙÐàÖÐÔØÙÐ×ØÌIL-1, IL-4, óÕÙÔØÓÕ×ÒÙÓØËÕØÝÚàØßÐ-

a (TNF-a) Ð IL-8. ³ÑÑßÒÏØÌÕ×ÐÊÌØËÏÒÜÑÔÌÐÊÝØÑÓÒÏ×ÐÙØÌÐââÚ××ØÃØØÔÌÒÔÕÝÓÐ
ÑÐÞÐÓÑÙØÜÊËÌÒÝØËÌØßÐßÐÌÍÊÑ×ÐÔáÌËÕÐâØÑÌÊËá� ÔÐàÑØÒÏÐ×Ò×ÐÜ.ÀÍßÐ ÌÍÊÌßÒ×Í
ÌËÕÐâØÏÒÜÑÔÌÐÊÝØÑÓÒÏ×ÐÙØÌÝÓÐÐââÚ××ØâØÔÌÒÔÒ×ÕÑÐÞÐÓÑÙÚõÊËÌÚ,ÛÔØÝØËÌØßÐßØ

ÌÍÊÑ×ÐÔá×ÕÓÚ� Ò×ÐÒÐàÑØÑÔØÊ×ÐÊÌ ÔÒÛÒ×ÐÒ ÞØßÒË×Ð.

ÀÕÖÐßßÍ ÑÐÞÐÓÑÙØÜÊËÌÍ Ú ÌØÑÝÓÐÐâÛÐÌÍàòÐÌØÔ×Íà ÌÍËÍÌÕõÔ � ØÙØÌØÒ

ÑØÑÔØÊ×ÐÒÞßÕÃØÏÕÓÊÌØËÏÒÜÑÔÌÐõßÒÔÕßá×ØÃØÔØÙÑÐ×Õ.¿ØÑßÒÏ×ÐÜÑÔÐâÚßÐÓÚÒÔ
ÌÍÏÒßÒ×ÐÒÖÐÔØÙÐ×ØÌ(×ÕÝÓÐâÒÓ,TNF-a,IL-1), ÛÔØÝÓÐÌØÏÐÔÙßÐËÐÑÚâÕÙÓØóÕÃØÌ.Ú
âÍ � ÒÜ,ËÕÓÕòÒ××Íà� ÔÕââØâÑÐÞÐÓÑÙØÜÊËÌÍ No55, ÝØÏ ÏÒÜÑÔÌÐÒâÃÕßÕÓâÐ×Õ,
×ÕÞßõÏÕÒÔÑÊÝØÏÕÌßÒ×ÐÒÝØÌÍ � Ò×ÐÊÚÓØÌ×Ê TNF-a.

¿ØÙÕËÕ×Ø,ÛÔØÌ ÚÑßØÌÐÊàin vitro ÃÕßÕÓâÐ×Ð dGx-NH ÏÒÜÑÔÌÚõÔ×Õ

âØÓóØßØÃÐõÞÕÖÐßßÑÐÞÐÓÑÙØÜÊËÌÍ, a ×ÕÌÐÓÚßÒ×Ô×ØÑÔá×ÒØÙÕËÍÌÕõÔÌßÐÊ×ÐÊ,Ì TO

ÌÓÒâÊÙÕÙd-15ÃÕßÕÓâÐ××ÒÌßÐÊÒÔ×ÕØÞÕÝÓØÖÒÑÑÕ.
ÁÕÙÐâØÞÓÕËØâ,×Õ� Ð ÐÑÑßÒÏØÌÕ×ÐÊÝØÙÕËÕßÐ,ÛÔØÃÕßÕÓâÐ×Ð ÒÃØÝÓØÐËÌØÏ×ÍÒ

ÐâÒõÔÐââÚ×ØÑÔÐâÚßÐÓÚõôÒÒÐ ÐââÚ×ØâØÏÚßÊÔØÓ×ØÒÌØËÏÒÜÑÔÌÐÊ×ÕÐÐ×óÒÙÖÐõ
ÌÍËÌÕ××ØÜ Bacillus anthracis, Ì ØÑ×ØÌÒÙØÔØÓÍàËÕßØòÒ×Í ÝØßØòÐÔÒßá×ÍÒ
ÞÐØàÐâÐÛÒÑÙÐÒÐ ÐââÚ×ØßØÃÐÛÒÑÙÐÒÐËâÒ×Ò×ÐÊ.

AsyaMamikon Badalyan

SOMEBIOCHEMICAL MECHANISMSOF GALARMIN, D-15 GALARMIN
IMPACT AT ANTHRAX TREATMENT

SUMMARY

Thisstudypresentsthe influence of galarmin and its derivatived-15galarmin on
somebiochemicalmechanismsof inbred mice infectedwith the bacteriaof Bacillusanthracis
in vivo. Galarmin was isolatedby AcademicianA. A. Galoyanand coworkers from the
cattle hypothalamus and neurosecretory granules of bovine neurohypophysis (N.
Paraventricularisand N. Supraopticus),It isproved that galarmin,which consistsof 15

amino acidresidues(AGAPEPAEPAQPGVY),hasa wide spectrumof biochemicalactivity
(immunoregulatory, antioxidant, anticancer,neuroprotective).It alsoregulatescellularand
humoral immunity, myelopoiesis,thymocytes differentiatio

Galarmin and its analogues manifestantibacterial activity towards infections
stimulated by gram-positive and gram-negative microorganismsincluding Salmonella

typhimurium, Salmonellacholerasuis,Salmonellatyphi, Escherichiacoli, Pseudomonas
aeroginosa,Bacillusanthracis,Shigella flexneri, Shigella sonnei, Staphylococcusaureus,
Streptococcus pneumoniae.

Basedon the abovementioned we preferredstudyingsomebiochemicalmechanisms
of galarminand its derivative d-15galarmin influence.

Typically galarmin causesneither allergic, nor atopic manifestationsin the organism.
Injecting galarmin in concentration8 and16 mcg/mousewe havenot observedchangesin
IgE concentrationand in quantative,qualitativeandmorphologicchangesof blood cells,ÝØ
toxic grain formation. Estimation of IgE level let find out the origin, developmentand

processof atopic,allergic reactionsin organism.It wasexperimentallyproved that galarmin
doesnot causetoxic influenceon organism.

Introduction of the antibacterial antigeneinducesvarious immunobiologic processes
which first influence metabolismof proteins.The investigation of the protein fractional
contents indicated that in caseof injecting minimal lethal doseof vaccine(LDso) it is
observedin the organismin 10days afteran increaseof the total amountof proteins(19.3%)
and essentialdecreaseof albumin (14.7%).It's provedthat at mice receivedgalarmin, the

quantity of gammaglobulin considerablyincreases(30.4%)in comparewith control (17.1%).
After a month the groupof laboratory animalshasa tendencyto definite normalization of
protain concentrationand its components.

It is necessaryto mention that even after 60 daysperiod from Galarmin d-15
treatment, all experimentalanimalswhich were infectedby five-fold lethal doseof anthrax
N55 vaccinestrainof the Bacillusanthracis(50mln vaccinespores)resistedand survived.
Strongimmunogenicity wasobservedalsoduring ten-fold lethal dose(100mln vaccine
spores)infection.
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From 15experimentalwhite micespecificresistanceagainstinfection wasobservedin

13 animals(86.6%).Suchdataon the organism'sspecific resistancearevery important taking

into accountthat animalsfrom the microbial virulence control groupdiedby 100%. From

the internal organsof deadmice a clear vaccinalmicroorganism'sgrowth wasobservedWe

havethe sameresultsof experiencedguinny-pigs where Tsenkovsky'svaccinewasusedasan

infecting reagent. In mice infectedwith subinfectionaldoseof the vaccine,the anthrax

microorganismsarereproducedand released to outer environment during more than two

months,while under galarminand its derivativeseffect the same periodis 6-7days.

Considering defensiveactivity of galarmin and its derivatives we studied some

mechanismsfor proinflammatory andanti-inflammatory cytokines and chemokine, it was

proved,that d-15galarmin hasan essentialinfluenceon producingserumIL-4, IL-1-a, TNF-

andcytokinins especiallychemokineIL-8. Maximum influenceof d-15galarmin appears
much more lateron IgG,asin 24hoursafterbeing infected the level of the latter reachesits

norm. It explainsthe fact that 24 hours before infection the micebeing injected d-15

galarminaremore resistantto infection. But thosechangesbecamenormal on the 30th day

of experiment.It wasfound out that in comparewith the norm the anthrax ischaracterised

by high, concentrationof antiphlogisticandchemotoxiccytokines IL-1,IL-4, tumor necrosis

factor-a(TNF-al and IL-8. Dramatical increaseof chemokineIL-8 wasobservedfor

galarminand itsderivatives ascomparedto control miceand production of IL-8 correlates

with phagocytosisand elimination of bacteria from the organism. We discovered the

interaction of mediator substancesduring immune responseto anthrax, that made us

understandinterconnecteddestroyof state duringdisease.

Bacillusof anthrax at receptiveanimalsinduceshockdue to the influence of lethal

toxin. The latter stimulatesthe releaseof cytokines (e.g. TNF-a,IL-1), which causes

macrophageslysis.In mice infected with anthrax strainN55 there is observedan inhibition

of TNF-a levelincreaseunder the influenceof galarmin..

Under in vitro condition it wasprovedthat galarminanddGx-NHz haveaneffecton

morphologyof bacillusof anthrax, but it hasno virulence, while d-15 galarmin doesnot

produceaneffecton both processes.
Thus, our investigations showed that galarmin and its derivatives produce

immunostimulating and immunomodulating effects on organismsinfected by Bacillus

anthracis,basedon positivebiochemicaland immunologicalchanges.
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