


 : þسĀÿ وفاژÿرĀباک
þāÿ 8ا 7ا اÿ ريĀĀاÿ þĀ þÿا ÿÿJرĀJ اژÿوĀرĀĀاÿ
ÿÿاĀÿاي اÿ FوĀÿ رÿ ÿĀĀÿ اثر þĀرĀĀĀ J ردÿ ÿÿ
þÿ Hا8 آ Hواÿ ÿÿ J7 þĀدا7د، ا8 ا ÿÿواāÿ اĀ
Hاÿ7راي دÿ اÿ ÿāÿوāÿ ÿĀÿآ IراĀÿ اĀ ÿĀاĀĀÿ

Āÿوÿ þÿاي ÿاĀĀرĀاÿĀ اĀĀÿادĀ Iرد.

ÿارÿخĀه باکĀرÿوفاژ :
ÿاÿ þĀ7اژدÿ7اÿ ÿÿا پāچāدÿ ÿÿا J اĀĀÿاÿات

 .þÿا IراĀÿ اديĀ8
دÿ 7اÿ ، 1915 FردāĀĀJ ÿĀ7اÿ Gو7Jت
GاĀĀÿ (Frederick William Twort)
ĀÿاĀJ þĀÿر9J آÿ þĀÿاJي، ÿاÿ þÿاĀÿاþĀÿ اي 7ا
ĀÿاÿدĀ Iرد ÿ þĀĀ þĀاي ÿاĀĀرĀاÿĀ 7ا Āÿاف
Fاÿ 7رد. دāÿ þĀĀ 7ا Hآ þāÿاÿ اÿرد، اĀ ÿÿ
(Félix d'Herelle ) Fرÿد þāāĀÿ ، 1917
J7 þāĀĀÿ ÿÿي اĀÿاÿ Fرÿا8اH، اþĀ پدĀدI 7ا
þĀا Hودÿ ÿÿJرĀJ þāرضÿ J ردĀ ÿÿ7رÿ رÿ þāÿد
ÿاþÿ 7ا Āÿرح Āÿود Āÿ JچJ þāĀاژÿ IاĀĀرĀوÿاژ

(ÿاĀĀري ÿوا7) 7ا ĀÿرĀ ÿÿرد. 

دÿرĀĀĀÿ Fد ÿود ÿاژÿا ÿ þÿوÿĀāĀÿ 7 د7
ÿدH اĀÿاĀÿ þÿ HاĀÿ 7وÿ þÿا ĀĀĀ ÿÿ ÿĀĀد
IاĀĀĀاÿ8د7 آ Iدÿدāÿوÿ ايÿاژÿ 8ا Hواÿ ÿÿ J
IادĀĀÿا اÿ þÿوĀÿ Hاÿ7د J ريāĀĀāراي پÿ

Āرد.
اĀĀÿاÿات اÿĀÿ دÿرÿ Fا داĀĀĀÿداÿ ÿÿاĀÿد
þāÿاÿ رÿ رÿ ، (Jules Bordet) Iو7دÿ

  þĀ þÿاد داĀĀÿا Iو7دÿ J ودÿ اÿاژÿ ÿÿJرĀJ
اþĀ پدĀدÿ Iاÿÿ ا8 آÿزÿ þĀا Āا ĀĀÿوÿات
.9JرĀJ ÿĀ þÿ þÿا اÿ ريĀĀاÿ Iدÿ þĀزĀÿ
Fرÿا7 دĀ ،اتÿاĀĀÿا þĀود اÿJ اÿ اÿا
I8Jرÿا þĀ دÿ ÿÿاĀÿاژÿ þĀÿ 7ذاÿ HاāĀÿ
ÿāāÿوāÿ ÿĀÿآ þÿJاĀÿ اÿ þĀÿاĀÿ رايÿ IژĀJ þÿ

.þÿا þĀÿاĀ اي IژĀJ þāĀÿا
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þعĀقش صÿ ا وÿ یکÿی بیوĀÿأثیر آÿ
دا7وسا8ي:

پþ اĀÿ ûĀÿ 8اÿÿ دGJ، ظĀو7 آāÿ ÿĀÿوÿ ÿāÿا
ÿĀاĀرĀĀاÿ ايÿ þÿوĀÿ Hاÿ7ز7گ د7 دÿ ÿÿوĀÿ
اĀĀاد Āرد ÿ Jوÿ J 7وÿ Hراي ÿاژ دÿ7اÿÿ 7ا
ÿ þÿوāýĀĀÿ 7ري Āاþÿ داد. داÿJ7اي
ÿĀĀÿاثر ،GرĀÿ þÿوĀÿ þāÿد þÿ دāÿاÿاĀÿوÿ
þĀزýĀاÿ þÿرÿ þÿ ،Hودÿ 9رĀÿد7 د J اÿاÿ
،I7Jد þāĀÿ 7د. دÿدÿ ÿÿاÿ7اژ دÿ رايÿ ÿĀÿاĀÿ
IوĀÿد اāÿوÿ اÿ زāÿ ا8يÿJ7دا þĀĀÿ
þÿ ÿÿاĀĀ ايÿودÿ ،دĀدÿ ايÿ ÿāÿوāÿ ÿĀÿآ
þÿ I7ا HواĀÿ þÿ ا 7اÿJ7دا þĀا J 7دJآ þÿد
þÿوĀÿ .ردĀ ÿÿرĀÿ اÿ þÿوĀÿ Hاÿ7د ÿĀÿا
ÿĀĀÿا7 اثرĀĀ 7ا، دÿJ7دا þĀا GرĀÿ J دāÿوÿ
ÿرÿ ،þĀوÿ þÿد ÿ þĀاژ دÿ7اāÿ þĀ ÿÿاĀÿ8د
ÿÿاĀāĀĀپ J IدāĀāاي پÿ ا8يÿ Iادÿآ
HاĀرÿ 8ا þĀ7دÿ þÿ ،ودÿ ÿĀĀĀÿ ÿÿاýĀĀاÿ8آ
þĀرÿآ þĀ و7يÿ þÿ .ودÿ ا7جÿ Hاÿ7د ÿĀÿا
ÿرآ7Jدÿ Iاي Āÿا7ي ÿاژ د7 اJاþĀ دþÿ 1970 ا8

ÿا8اÿ7اي داÿĀJ7 اÿ ÿĀÿذÿ Gدÿد.

ظĀو7 مقاومþ آĀÿی بیوÿیکی :

GJاĀÿ ÿĀاĀرĀĀاÿ ايÿ þĀوÿ :رĀĀü اÿ J I8Jرÿا
،þĀاي پاÿ þāĀāÿ ÿĀپ IژĀJ þÿ ،اÿ ÿāÿوāÿ ÿĀÿآ þÿ
ضر7Jت ÿاýÿ8ري دāĀJ7 7ردÿاي دÿ7اþāÿ ÿÿ ا8
þĀ ÿĀاÿ þĀĀزü 8ا ÿāĀ .ودÿ ÿÿ 9اĀÿا þāپ
þĀÿرü 7راÿ ددĀÿ þÿوÿ و7دÿ þĀراÿ þĀد7 ا
HواĀÿ þÿ þĀ ÿÿJ7 ؛þÿا ÿÿاÿ7اژ دÿ ،þÿا
GJاĀÿ ايÿ þÿوĀÿ اÿ þĀÿاĀÿ رايÿ IوĀÿاÿ ا7يāÿ7ا
I7اÿJا;، دÿ þĀراÿ ÿÿرÿ 7د ÿāÿوāÿ ÿĀÿآ þÿ
Iدÿ ÿĀĀÿ اتĀÿاĀÿ J اÿ þÿJپژ Hداāÿ ا7دJ

.þÿا
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H'رĀÿ ÿĀ þÿ اÿ ÿāÿوāÿ ÿĀÿر آÿ'رÿ 1/ þÿJاĀÿ
þĀ þÿ' Iدÿ þĀدĀÿ 4رĀĀÿ Fاÿ 1/ ÿÿاĀÿ
þāĀÿ' N/اĀĀÿ' J ÿÿاĀĀÿ' ،þÿاĀÿ رĀÿ 2'

./1'/ N/اĀ2
þÿ/ 1/ اÿ ÿāÿوāÿ ÿĀÿآ I/رĀĀÿ ÿÿرĀÿ 2' þĀÿ
ÿĀÿ'1 þÿ I2Jرÿ' þĀ ÿĀĀاÿ Nاÿ þÿوĀÿ ،1940
IدĀĀĀ þĀد، 'غÿوÿ ÿÿ Hاÿ1/ اÿ ÿāÿوāÿ ÿĀÿا آÿ
ÿو/ÿد. Āÿو1 آāÿ ÿĀÿوÿ ÿāÿا 'ÿز'ÿ N1دĀĀÿ1د
2' ÿÿاÿ NرĀÿ Nاÿ N1اĀāÿ اÿ þĀÿاĀÿ N'رÿ
Nاÿ N1اĀāÿ Hآ ÿĀĀ þÿ J /وÿ اÿ (Jرāāÿ
Āÿوÿ ÿĀÿ' þĀÿ 2' ÿāĀ þÿ ÿÿرگ 'Āÿاÿ Hا
ÿÿJرāāÿ ضد þÿJاĀÿ ،I2Jرÿ' .دÿدÿ þĀدĀÿ
þāĀÿ ÿĀ Hوژÿپا Nاÿ NرĀĀاÿ 1/ (AMR)
ÿĀāÿاÿ رĀÿ 2' þĀ þÿ' 4رĀĀÿ Fاÿ 1/ ÿÿاĀÿ
Āÿ Jد'Ā2 þāĀÿ' ÿĀÿا/Āÿ þÿ Nر'Ā2 ،/1'/ Iر'
þÿ GJاĀÿ ÿĀاĀرĀĀاÿ Nاÿ Hوژÿد'/ پاĀÿ
Fاÿ 1/ þÿرÿ þÿ /وÿوÿ Nاÿ ÿāÿوāÿ ÿĀÿآ
ÿÿاĀÿ þÿ'دĀÿ Hاÿ2اÿ .þÿ' þĀ'زÿ'
پĀ ÿĀāÿ þāر/ÿ þĀ þÿ' Iا ÿاÿ' ،2050 Fر
þÿاĀ ÿÿوĀĀ Nاÿ ÿāÿوāÿ ÿĀÿآ N'رÿ ÿĀĀزĀĀاÿ
F/اĀÿ ÿÿاĀÿ N' þĀĀزÿ دÿ'وÿ ÿÿ AMR ،/وĀÿ
ÿ 100رāĀĀوÿ/ Hاÿ J 1ا āĀāÿ 10وÿ Hرگ /1
J Hاÿرÿ 2' þĀ دÿاÿ þĀÿ'/ I'رĀÿ þÿ Fاÿ

Āāÿاÿ N1اĀĀāÿ ÿĀĀÿ Nر ÿو'ÿد ÿو/.
N'رÿ Iدÿ ÿÿ1رÿ رĀĀĀ Nاÿ þĀĀزÿ 2' ÿāĀ 
H1 آ/ þĀ þÿ' ÿÿاÿ1/ 2اÿ ،ÿāāÿوāÿ ÿĀÿآ Hاÿ1/
H/رÿ þāÿ 2' J H/رĀ I/وÿآ N'رÿ اÿاژÿوĀرĀĀاÿ 2'
(MDR) J1'/ دĀÿ þÿ GJاĀÿ Nاÿ NرĀĀاÿ

'ĀĀÿا/ÿ ÿÿ Iو/.

: Gشد ÿدسĀĀاي مÿبا فاژ ÿکāÿوāب ÿĀÿآ þمHمقا FاĀپا

ÿĀاÿاژÿ H'وÿ ÿÿ ،þĀوÿ Nاÿ 4J1 2' I/اĀĀÿ' اÿ
1/ NرĀĀÿ /رāĀĀÿ þĀ /رĀ احĀÿ' J ÿÿ'رÿ '1
ÿāÿوāÿ ÿĀÿآ þÿ GJاĀÿ Nاÿ NرĀĀاÿ اÿ þĀÿاĀÿ
Nاÿ I'1 دÿ'وÿ ÿÿ /رāĀJ1 þĀ' .دĀÿاÿ þĀÿ'/
ÿÿوĀÿ Nاÿ N1اĀāÿ Hاÿ1/ J þĀÿاĀÿ N'رÿ N' I2اÿ
'ĀĀا/ ĀĀد ĀĀÿ þÿ Jو/ /ÿ1اÿ Hاÿ ÿĀĀĀÿ Nر ÿاژ

ĀĀ ÿĀĀد.
ÿاژ /ÿ1اĀ ÿÿJ1 ÿÿاĀÿاĀĀÿ OاJت 'ÿ1/ 2اÿ Hا
1/ ÿĀāĀÿ 1وÿ þÿ اÿاژÿ .þÿ' اÿ ÿāÿوāÿ ÿĀÿآ
ÿوĀÿ FوāĀāÿ þÿر ÿ ÿÿوÿد ÿ Jاژÿاÿ NدĀد
(NرĀĀاÿ) دفÿ Nاÿ FوĀÿ þÿ þĀ دĀĀĀ ÿÿ دāÿوÿ

ÿ þĀĀÿدJ I آÿ Hا āÿ '1ز ĀĀĀ ÿÿد. 
þāĀÿ' þāÿJ Nاÿ ÿāÿوāÿ ÿĀÿاف آĀÿرÿ þāĀĀĀÿ
ÿ ÿÿ þĀو'Āÿد āāÿرāÿJوÿ þĀÿ '1 I/J1 Gأāÿر ÿر'1
/Āÿد، ÿاژÿا ĀĀĀر 'ĀĀÿاÿ /1'/ FاĀĀ' þÿا/
ÿĀÿ اÿاژÿ 2' N1اāĀÿ .دÿوÿ ÿĀÿاÿ 61'وÿ
آÿزÿ þĀاÿ1'/ ÿĀد āÿ þĀĀāÿ þÿ þĀوÿ þĀāÿا
þÿ þĀ دĀÿ/ ÿÿ '1 Hاāÿ' þĀ' J دĀĀĀ ÿÿ ÿĀĀ
ÿ þÿ ÿĀÿ'1اĀĀرÿ Nاāÿ þÿ'/ Nوÿ þĀāÿا Āÿو0

ĀĀĀد.
GJاĀÿ 5اÿ Nاÿاژÿ þÿ þĀĀÿ اÿ NرĀĀاÿ ÿÿرÿ 
Hاāÿ ÿĀÿاāÿ F/اĀÿ ÿĀ þāÿ/ þÿ ،دÿوÿ ÿÿ
þÿ' þāĀÿ J اÿ ÿāÿوāÿ ÿĀÿآ J اÿاژÿ þÿ þÿJاĀÿ
þĀ' þĀ .دÿوÿ 3اĀÿ اÿ ÿāÿوāÿ ÿĀÿآ þÿ I1اÿJ/
þÿ '1 ÿĀāĀرÿ Nاÿ Hاÿ1/ 2' I/اĀĀÿ' Hاāÿ' رÿ'
J ÿāÿ1 پز/ þÿ'1Jوآÿ J þĀÿدĀوÿ /رāĀJ1 ÿĀ
ÿāÿوāÿ ÿĀÿآ þÿ GJاĀÿ Nاÿ N1اĀāÿ Hاÿ1/

ĀÿدĀĀ ÿÿ þĀد.

3



ÿÿفاژ درما þع توسعÿموا
ÿÿاÿ7اژ دÿ þĀÿوÿ 7د ÿĀص' Nاÿ þÿاÿ 8' ÿāĀ
8' N7اāĀÿ þĀ þÿ' þĀ' رÿؤÿ ÿĀJ7'د H'وĀÿ þÿ
ÿاژÿا دÿ 7دف ÿذ'ÿ N7ود āĀÿاÿ 7اص ĀĀĀÿد
Āÿ þāÿ þĀÿ JدJدÿ 8' NاĀĀرÿ Nا ÿ '7دف
ÿر'āÿ 7دĀÿد. 'ĀJ þĀژÿ ÿÿ ÿÿو'ÿد ÿ þāĀÿا8
ÿاÿد Ā8ر' ÿاĀد ÿوĀ þÿا ÿوÿ þĀاĀĀرN دĀÿ' 7د'
þÿاĀÿ ÿÿاÿ7اژ دÿ اÿ ودÿ ÿĀاÿاĀÿ J þĀĀ
ÿر'N آĀĀÿ' Hا) ÿود ÿ þĀ' Jوضوع ÿ8اÿ Hر
þĀÿ þÿرÿ ÿÿاÿ7ا8 دÿ 7د þĀ ÿÿاÿ 7د .þÿ'
þÿ'رÿ 7د Hاÿ7ز دĀوĀÿ 'رĀ8 د'7د ÿĀĀÿ þĀÿ

'Āÿ þāÿJوĀÿ þÿاĀĀÿ þĀرþÿ N دĀÿاF د'7د.
N'رÿ ÿĀĀĀĀÿ Nاÿ I'7 اÿ NرĀĀاÿ ،þĀ' رÿ IJاĀÿ 
ĀÿاþÿJ دÿ 7ر'ÿر ÿاژ د'ÿ7د، 'þĀÿ þĀĀÿ 8 د7
Nاÿ þĀĀāÿ N8اÿ FاĀÿ ،اژÿ Iدÿرāÿ
DNA þĀرĀÿ J ÿĀاÿاĀÿ ،CRISPR-Cas
.ÿÿوĀÿ .7اÿ NاÿدĀ7اĀاÿ ÿĀد پāÿوÿ J þÿاĀāÿ
þÿ 8اāÿ OاÿاĀĀÿ' رÿؤÿ ÿÿاÿ7اژ دÿ ،þāÿد þāĀÿ þÿ

.þÿ'د دÿ'وÿ اژÿ ÿĀ 8' þāÿ þāĀرÿ ÿĀ

اĀجاد فاژÿاي مĀĀدسÿ ÿده: راÿ ÿÿراي
ÿÿاي درماÿ þÿر چاÿ þĀĀغ

N'رÿ '7 NدĀدÿ Nاÿ I'7 ÿĀĀĀ8 ÿÿدĀĀÿ
ÿوÿ þĀÿاژÿاN دÿ7اÿ ÿÿاĀ 8ردÿ ÿÿ J þÿ' Iو'ÿد
āĀÿاÿ 8' N7اÿ þÿاN پÿ '7 þāĀāرÿرف ĀĀد.
þÿ '7 ÿāÿژJزāÿ Nاÿاژÿ H'وÿ ÿÿ ،FاĀÿ N'رÿ
ÿوN' þÿ 'صĀا/ Āرد þĀ صرÿاāÿ Oز ĀĀĀدÿ IاĀÿد،
ĀāĀĀĀÿ ÿĀĀĀاÿ OاĀĀرÿ Nا Āÿ þāÿ 8' '7رÿد.
Gد Nاÿ þĀÿ7 7اĀÿاÿ رāāغÿ Hاāÿ' ،þāĀĀĀÿ
8' Nرÿ þāÿJ þāÿ دĀÿ'وĀÿ اÿ ود د'7دÿJ اÿاژÿ
،þĀ' رÿ IJاĀÿ .دĀÿر'7 دÿ دفÿ '7 اÿ NرĀĀاÿ
þāĀرÿ ÿاصÿ Nاÿ þĀزÿا آÿ '7 اÿاژÿ H'وÿ ÿÿ
ÿĀاĀرĀĀاÿ GJاĀÿ Nاÿ þĀāÿوāÿ þĀزĀÿ þÿ þĀ ردĀ
ĀĀĀ ÿĀĀد ÿ' JرÿĀĀÿ دÿ7اÿ' '7 Hز'þĀ دĀÿد.

NدĀدĀÿ J7'د دĀÿ þÿ GJاĀÿ Hوژÿپا Nاÿ NرĀĀاÿ
ÿÿاĀÿ þĀÿ 7د HاĀÿ' þÿاĀÿ N'رÿ دÿ7 þÿ J7
Iدÿ ÿÿدĀĀÿ Nاÿ اژÿ þÿوÿ Hاÿ7د. دĀĀĀÿ
Nاÿ Hوژÿپا Hاÿ7د7 د ÿĀĀÿ þĀÿ دÿ'وÿ ÿÿ
ĀÿاĀĀ' GJا ĀĀد، Ā8ر' ÿ þĀĀÿاژÿا ĀاĀÿاĀĀÿ OاJت '8
8' IادĀĀÿ' اÿ .þÿ' ÿÿوāÿوÿ ÿÿوĀ Nاÿ Hاÿ7د
،þĀÿرĀāپ Nاÿ N7JاĀÿ J ÿĀĀĀ8 ÿÿدĀĀÿ
J د'د þĀÿوÿ رÿ þĀرÿ '7 اÿ Hاÿ7د þĀ' H'وÿ ÿÿ
'ÿرÿĀĀÿ آÿ Hا ÿ' '7ز'þĀ د'د. ÿا 'د'ĀāĀĀÿ þÿات
8' ÿāĀ þÿ دÿ'وÿ ÿÿ ÿÿاÿ7اژ دÿ ،þĀāÿ8 þĀ' 7د
þÿJاĀÿ H'رĀÿ اÿ þĀÿاĀÿ N'رÿ ÿĀص' Nاÿدāÿ'

آāÿ ÿĀÿوĀÿ ÿāāÿدÿ þĀود. 

Weynberg, K.D. and P.R. Jaschke,
Building Better Bacteriophage with
Biofoundries to Combat Antibiotic-
Resistant Bacteria. Phage (New
Rochelle), 2020. 1(1): p. 23-26.
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ĀHرüĀ2 3Hا '2 پوÿت 'ĀÿاF به عĀو'F جا0) پشه بر'ي 'ÿتشا1 بāشتر ĀHرÿ' 3Hتفا/G مĀû ÿد.

3HرĀH þÿاÿ Aedes aegypti þĀû وعāÿ
H zika ، Dengue fever
þāÿ/ þÿ رāÿ' Nاÿ Hاÿ 1/ chikungunya
þĀ'زÿ' ÿĀāĀÿرĀÿ H ÿĀ'وÿ H (ر'ت آāāغÿ
þÿ رĀĀÿ zika Nاÿ þÿوĀÿ رĀĀ' .þÿ' þĀÿاĀ
N1اĀāÿ þÿ رĀĀÿ þĀ ÿĀاĀÿآ H دÿوÿ ÿĀÿ N1اĀāÿ
ÿ ÿÿوÿد ĀĀÿوÿاĀÿ OاĀĀ' ÿĀāĀÿ þÿا/ ĀĀĀ ÿÿد
ÿ 2 þĀا 2H1 7 طوĀĀ ÿÿ Hد. ÿا 'ÿ þĀاāĀ2 Hا
1/ Nرÿ Nدÿ و'1ضÿ دÿ'وÿ ÿÿ اتÿH' ÿÿاÿ
ÿ F2اĀĀ' 1'/1ا/ ĀĀد ÿ 1/ þāĀÿ þÿ Hاÿ1 Hد

آÿ þāÿرÿاÿد.
HاĀĀÿ' 1/ رÿوÿ þÿ'وÿ /1وÿ 1/ ÿĀĀ اتÿاĀط' 
FاĀÿ دĀدÿ اتĀāĀĀÿ ./1'/ /وÿH اāĀ2 3HرĀH
Fاÿزāÿ þÿوû2' اāĀ2 3HرĀH þĀ þÿ' G/'/
Nاÿ HاĀĀāÿ اÿ دĀāāÿ G/اĀĀÿ' /وÿ FاĀÿ'
'1 NرĀĀāÿ Nاÿ þĀû H دĀĀ Hاÿ1' ÿĀاāĀāÿ
N1اĀāÿ رĀĀāÿ 4رĀĀÿ H F/رĀ G/وÿآ N'رÿ
þÿاÿ 3HرĀH þĀ صو1ت þĀ' þÿ.دĀĀ (ذÿ
H /وÿ ÿÿ FاĀÿ' þÿوû 1/ ÿāāÿوÿاĀÿ ر'تāāغÿ
þÿ Fدÿ ÿĀāĀظ طÿاĀÿ دÿ ÿĀ 2' '1 Fآ Oاÿاÿ'

ÿاÿ ÿÿ0ر'ÿ þĀû Nا ĀÿدĀĀ ÿÿ þĀد.
NاĀÿوĀÿ1/ '1 þāĀÿHرû H Fژ Fاāÿ اāĀ2 3HرĀH
HوĀĀÿ þĀ ÿĀاÿ HوĀÿ ،ÿĀÿوû þÿاĀÿHرĀāÿ
Āÿظ üāĀا1چÿ ÿĀاĀÿاû N1وÿ ،þÿ' þÿغāāر
þĀ'زÿ' þÿاÿ ÿāāÿوÿاĀÿ ر'تāāغÿ þĀ' .دÿ/ ÿÿ
2' Gدÿ þاطÿ ÿĀاāĀāÿ /'وÿ 2' ÿÿرÿ دāÿوÿ
ûوÿ ÿÿ þÿو/ Āÿ þÿ þĀو'ÿ FرĀāĀات آÿ ÿÿر'1
Āÿ (VOCs)اÿ ÿÿ þĀÿوÿد ÿ Hر'ÿ þĀû Nا
F/2 þāÿ þÿ þĀوĀÿ '1 اĀÿآ H دĀĀĀÿ ('ذÿ

ĀĀĀ ÿÿد.

/āÿ G1اÿ þĀāÿاĀĀÿ' NاĀH HرĀāÿ 3Hو'ÿد ÿ þÿا
Āÿ'1ر/ÿاÿ NدĀدÿ '1 Nر'Āÿ Nاÿ G21ا
þĀÿوÿ þÿاÿ þĀ دĀĀ /اĀĀ' اÿ 3HرĀHوÿ1آ
Nاÿ HاĀĀāÿ þĀ دÿاÿ ÿāāĀÿات ژĀÿ'دÿ
þĀĀÿ '1 þÿوû þĀ2 طر' Gدÿ Hاÿ1' ÿĀاāĀāÿ
ĀĀ ÿÿد þĀ' þÿ H صو1ت Āāÿو'ĀĀÿ 2' Fر4

ĀāÿاĀÿ N1وāÿرĀ Nر/.

Raimondas Mozūraitis, Karsten
Cirksena, Mohammad Raftari, Melika
Hajkazemian, Musa Mustapha
Abiodun, Juela Brahimi, Sandra
Radžiutė, Violeta Apšegaitė, Rasa
Bernotienė, Lech Ignatowicz, Tessy
Hick, Andreas Kirschning, Annasara
Lenman, Gisa Gerold, S. Noushin
Emami. Zika virus modulates human
fibroblasts to enhance transmission
success in a controlled lab-setting.
Communications Biology, 2025; 8 (1)
DOI: 10.1038/s42003-025-07543-9
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وĀروس T-VEC بĀ þوچĀ ÿردن ÿوÿورÿاي پوسĀ ÿÿ ÿĀĀ ÿĀند:

þĀاÿ (BCC) Fا8اÿ FوĀÿ GوĀāÿ7اĀ :رĀĀÿ
Fاÿ 20 7د ،HاĀÿ رÿراÿ 7د Hاÿرÿ þĀرÿ
ÿÿ ÿĀāÿ þāپ J þÿا Iدÿ رÿراÿ Jد þĀÿذÿ
þĀا Hاÿ7د. دĀĀ داāپ þĀزاÿا þÿ رĀĀāÿ þĀ ودÿ
ÿوع ÿرÿاĀĀÿ Hوÿا اÿ 8رÿ þĀراÿÿ اÿ þĀ þÿا
15 دÿ7د Āÿر ÿاĀāÿ þĀÿ8اN7 دا7د. دÿ 7وا7د
ÿÿراÿ ،BCC þĀÿ J I8داÿا9 اÿر اÿ رÿادÿ
ÿرÿĀāÿ پĀاāÿ ÿāĀÿا8 اþāĀÿ J þÿ اþÿ د7
ÿĀĀÿ رāÿأÿ Hا7اĀāÿ Iاÿ7 J ÿÿدÿ8 þāĀāĀ

Āÿذا7د.
دÿBCC7اN پĀāرÿ þĀÿذف ÿوÿوāĀÿ 7ا7
therapy neoadjuvant J þÿوا7 اÿد
þĀزاÿا ،ÿÿراÿ 8ا þوا7ض پÿ þÿاĀ دفÿ اÿ
ÿÿرĀÿ ودÿ رĀÿ þÿاĀ J 7وÿوÿ ذفÿ þÿاÿ
neoadjuvant therapy .þÿا Iدÿ
Nراÿ Gدÿ þāÿJا HواĀÿ þÿ þĀ þÿا ÿÿاÿ7د
þĀ ÿĀÿا Hاÿ7ا8 د þĀÿ 7وÿوÿ HردĀ ÿوچĀ
ĀĀÿوÿاÿ Oراÿÿ اþÿ اĀÿاÿ ÿÿ Gود.
Hاÿ7د þĀÿا8 د Oncolytic viruses
IJرÿ 7د J دĀĀĀÿ N7وÿوÿ þÿدا Nاÿ
ÿ neoadjuvant therapyراāĀāÿ 7رÿد.

Talimogene laherparepvec
þرپÿ ÿĀ، FوĀĀÿ þĀا (T-VEC 9JرĀJ)
ÿāāĀÿو7ت ژÿ þÿ þĀ þÿا (HSV1) 9JرĀJ
دāĀÿاÿ N7دI اÿ J þÿراN دÿ7اH ضاĀĀات
Āÿاÿوÿ Gاāÿ Nر ÿاÿ þÿرداþÿ د7 اJ7پا J اÿرāĀا
þāĀÿاÿ T-VEC 9JرĀJ .þÿا Iدÿ دāĀاÿ
ÿذف ÿوÿو7 7ا د7 50 دÿ7د Āāÿا7اĀĀÿ Hود
J Nوÿ ÿĀĀĀا þÿپا Hدÿ FاĀÿ þÿاÿ J IدāĀĀÿ

ÿوا7ض ÿاāĀÿ ÿĀÿاÿ ÿÿ ÿĀĀ 7ود.
T-VEC اÿ Hاÿ7د þĀ دÿدāÿ HاĀÿ اÿ þĀÿاĀ
ÿ ÿÿواÿد اÿداÿ I8وÿوBCC 7 7ا Āاþÿ دÿد،
NودĀĀÿ þÿ رĀĀÿ J ÿÿراÿ دÿJ7 þāĀĀÿ þÿاÿ
ĀاĀāÿ þÿاÿ N7ود. دÿ7اÿ þÿ T-VEC Hو7
Nاÿ FوĀÿ N7وÿوÿ þÿدا þāĀرÿ ÿĀÿوÿ þÿاÿ
اÿĀĀĀ 7ا āāĀÿر داد ÿĀ J پاþÿ اÿ ÿĀĀĀوN 7ا
Oncolytic،ÿĀĀ 7وÿ þÿ .ردĀ اĀÿا
ÿÿاÿ7د NژÿراĀÿا ÿĀ HواĀÿ þÿ 7ا viruses

ÿراÿ BCC NاN پوÿ ÿĀÿرĀĀ ÿÿ þĀJد.

Ressler JM, Plaschka M, Silmbrod R, et
al. (2025) Efficacy and tolerability of
neoadjuvant therapy with Talimogene
laherparepvec in cutaneous basal cell
carcinoma: a phase II trial (NeoBCC
trial). Nature Cancer. doi:
10.1038/s43018-024-00879-x.
https://www.nature.com/articles/s430
18-024-00879-x
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وĀروس آÿفولاÿزاي پرÿدگان در حال جþĀ است، اÿا
داروÿاي ضد وĀروسĀÿ ÿچĀان ÿوثر āÿباĀÿد:

ÿĀÿH Fاÿدÿ7 پر/ ÿĀāĀÿ 7وÿ þÿ þĀ H5N1
þÿ ،þÿ' GدĀĀĀ اÿ þÿوÿ 7/ H /وÿ ÿÿ þÿاĀ
G/رĀ þĀ'رÿ F'7'دÿاĀĀ8 پ' N' G/رĀĀÿ þāÿ
þÿ عHرÿ 2024 7اĀÿ 7/ 7اÿ þāÿH' N'رÿ H þÿ'
آÿو/Ā Gر/ÿ FاÿHاāÿ NرĀ Nر/. 'ÿ þĀ'H' 8ال
āÿ ،2025وع Āāÿاÿ 8' N7رÿ þĀÿ þĀا /7
ĀÿدĀ' þĀاĀ' 7/ þÿاÿات ĀĀÿدĀĀĀÿ Gر ÿدÿ Gو/
F'رÿ7اĀ OاÿدĀÿ þĀ /وÿ G/رĀ G/وÿر 7' آĀÿ اÿ G/ H
N7اĀāÿ ،G/وÿر'/ آÿ' رĀĀ' ،FوĀĀاÿ .دÿ/وÿ þÿ7زÿ
H دÿ' G/رĀ þÿرĀÿ '7 þĀÿ (اĀĀÿ' H þāĀÿ
ĀHرÿ' þāÿ 9Hر'/ پÿ ÿĀÿ þĀو/. 'ÿ þāÿHرگ
þĀوÿ'7 ژ/ GدĀĀÿ اتÿاĀ' 7/ H5N1 8' ÿÿاÿ
þÿوÿ رضĀÿ 7/ þĀÿرÿ 7'رÿ الĀÿ/ þÿ 2025

ÿاN آÿو/ÿ Gز'ÿ :7د.
8' þĀ Fاÿدÿپر N'زÿاÿوĀÿآ Nاÿ þÿوÿ 8' ÿāāÿاÿ
9 N'7'/ þÿ' Gدÿ 'دÿ 9'زĀÿ 7/ N/رÿ
7/ NرĀĀāÿ ÿĀاÿ'وÿ þĀوÿ þĀ' þĀ þÿ' þĀÿ
'ĀĀا/ ĀāÿاĀÿ 7/ H /7'/ N7وĀÿاÿ NغزĀĀÿ Nر
'7 ÿĀĀÿ ÿÿ'رĀÿ ÿĀ þĀÿاĀ þĀ' . /وÿ ÿÿ رāĀāÿ
Fاÿدÿپر N'زÿاÿوĀÿآ H5N1 Nاÿ þĀوÿ /7وÿ 7/
ÿ 7/ þĀال ÿاضر /Ā' 7اÿات ĀĀÿدÿ 7/ Gر/:
7/ 9HرĀH þĀÿ þÿرÿ :دÿ/ ÿÿ FاĀÿ ،þÿ'

āÿزÿاÿ FدĀد.

/Āÿ 7اāÿ' þĀÿر، آĀÿا ÿوÿ þĀاÿ H5N1 Nد'
7/ Nرāÿ Hاÿ H ÿÿاĀÿ' 7اĀāÿ ÿĀ 8' Gدÿ
þĀوÿ 7/ þĀÿ 9 .دÿ/رĀ þĀĀاĀÿ '7 9'زĀÿ
'ĀÿاÿH ÿÿو/ /'ÿ 7/ þĀ /7وÿ þĀاÿH NHو/
þÿوĀÿ 8' þا پĀÿد آÿ/ ÿÿ FاĀÿ þĀ ،þÿ'دÿ
þĀĀاĀÿ 7/ þĀ دĀĀÿاĀ7/ اĀÿد. آÿ' G/'/ .7 FاĀÿ'
Nرÿرÿوÿ 7وÿ þÿ ÿÿاĀÿ' þĀوÿ ،NHاÿ þĀوÿ اÿ
āĀāÿر ÿ ÿÿو/، ÿاĀāÿ þÿاÿ N7دĀدÿر ÿ ÿÿو/
þÿاĀ غزÿ þÿاÿ 7/ NرĀĀāÿ 7اāĀÿ رĀ/اĀÿ 7/ H
ÿ ÿÿو/. آĀÿا Āÿ þāĀĀĀÿدNH7'/ þĀ ضد
ĀHرÿ ÿÿHوÿ /7اāĀد FDA 7' آÿ8اĀ þĀر/ÿد ÿا
9HرĀH þĀوÿ H/ رÿ رÿ'رÿ 7/ اĀÿا آĀآ þĀ دĀĀāĀÿ
þÿاĀĀĀÿوÿ .رāÿ اĀ دĀĀĀÿ رÿوÿ اÿ ولĀÿ 7/
Nاÿ 9HرĀH ضد þÿ þāÿاĀÿ رÿ اÿ þĀÿ

.þÿ'دÿ Nرāÿأÿ FDA دāĀاÿ /7وÿ H5N1

H5N1

H5N1

H5N1
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þĀ þĀا8 ا þĀÿ رāÿ þĀÿ ا7يĀāÿ ÿĀ رÿا
Lاÿ þĀĀا ÿ þÿوĀĀÿ 7ردK د7 دĀÿرÿ 9را7
ÿÿLرĀLاي ضدÿL7د، داĀĀ داāوع پāÿ ،دÿرāĀÿ
ÿ ÿÿواĀÿد þÿ دÿاÿ ÿĀĀÿ ÿÿاĀÿد. اÿ þĀوضوع
H5N1 þثÿ ÿĀاÿ 9LرĀL رايÿ ;وĀÿ þÿ
اþāĀÿ دا7د، üوJ اĀÿاÿ Jا ûāÿ اÿĀĀÿ ÿĀĀĀ د7
ÿراÿر اĀL þĀرÿ 9Lداÿ7د L Lاÿ þĀĀاي آĀÿوÿاÿزاي
Jر آÿراÿ 7د ÿĀĀ ÿĀāÿ þظÿاĀÿ þÿ ÿÿوĀĀÿ
ÿÿLرĀLاي ضدÿL7دا ،þĀراÿاĀÿ .دĀĀĀ ÿÿ þÿراÿ
ÿ ÿÿواĀÿد āĀĀ þĀÿدي دĀĀĀ 7رL H پāĀĀāري

اĀĀÿ 8ر: Āāÿا7ي اĀĀا ĀĀĀد.
ĀĀĀÿاJ اĀĀوJ دÿ 7اÿ Hرÿ þĀÿ ÿÿ7اي
H5N1 اĀÿاÿ þÿ Jو7ت ÿداÿاĀĀĀÿ þÿد ÿا
þĀزاÿا HئوĀÿ ÿāÿداĀ دĀĀĀ þĀĀÿ
Āāÿا7ي 8اĀĀĀÿ ÿĀد. اÿ ÿÿ þāÿ þĀواĀÿد
ĀĀĀĀÿد āü þüزي H5N1 þÿ اÿاÿÿ K8 دÿد ÿا
ÿĀāÿL þāÿ þāĀü اÿ 8وÿ þÿاي پĀĀاÿدا7اJ 7ا

آÿودĀĀ Kد. 
اÿLوþĀ اÿĀĀ þĀĀ7 ÿĀÿ آĀÿوÿاÿزاي پرÿدÿاJ ا8
ÿاÿLاي āÿري ÿراي ÿ þÿداÿ7 þÿاÿدĀÿ Jر
L þĀÿ اĀĀÿاÿ þÿ Hردÿ L IاĀر ÿوÿ þÿا ÿواÿد
þÿاÿ داد IاĀÿا Jواÿ ÿÿ JوĀĀا þĀ ÿÿاÿداÿود. اÿ
L ÿÿLردāÿ زاتāĀĀÿ þÿاĀ ا8يÿ Gپا
ÿرÿ þĀāĀÿاÿ Lاي آÿودK اÿ þÿ þĀ þÿذف

ÿرÿ þĀر ĀLر9L دÿ 7اÿLا ĀĀ ÿÿ ÿĀĀد.

1.Ahmed Mostafa, Ramya S. Barre,
Anna Allué-Guardia, Ruby A. Escobedo,
Vinay Shivanna, Hussin Rothan,
Esteban M. Castro, Yao Ma, Anastasija
Cupic, Nathaniel Jackson, Mahmoud
Bayoumi, Jordi B. Torrelles, Chengjin
Ye, Adolfo García-Sastre, Luis Martinez-
Sobrido. Replication kinetics,
pathogenicity and virus-induced
cellular responses of cattle-origin
influenza A(H5N1) isolates from Texas,
United States. Emerging Microbes &
Infections, 2025; 14 (1) DOI:
10.1080/22221751.2024.2447614
2.Ahmed Mostafa, Mahmoud M.
Naguib, Aitor Nogales, Ramya S. Barre,
James P. Stewart, Adolfo García-Sastre,
Luis Martinez-Sobrido. Avian influenza
A (H5N1) virus in dairy cattle: origin,
evolution, and cross-species
transmission. mBio, 2024; 15 (12) DOI:
10.1128/mbio.02542-24
3.Iván Sanz-Muñoz, Javier Sánchez-
Martínez, Carla Rodríguez-Crespo,
Corina S. Concha-Santos, Marta
Hernández, Silvia Rojo-Rello, Marta
Domínguez-Gil, Ahmed Mostafa, Luis
Martinez-Sobrido, Jose M. Eiros, Aitor
Nogales. Are we serologically prepared
against an avian influenza pandemic
and could seasonal flu vaccines help
us? mBio, 2024; DOI:
10.1128/mbio.03721-24
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N'رÿ 1وÿ 2' LاĀāĀāÿ MاĀĀÿ'/ 1/ دĀدÿ اتĀāĀĀÿ
آāÿاĀ 1ر/Āÿ1' Lاÿات ĀĀĀÿر ÿ þÿر/ ĀNرÿ 3Nا
N'رÿ '1 NدĀدÿ Nاÿ1/ N دĀĀ ÿÿ M/اĀĀÿ'
ÿÿNرĀN ات ضدĀāĀĀÿ N ÿāĀوژÿوāÿ N1'/رÿرĀوĀÿ
N1'زÿ' (EM) ÿÿNرĀāÿ' وپāÿNرāāÿ .دĀĀ ÿÿ 2اÿ
āĀÿاÿ 1دĀĀÿ1د 'ÿ' ،þÿا /Āÿ ،þÿ'N 1ا '2
ÿوÿو/'ت ÿ þāÿاĀÿ Nظāÿ ÿÿ N' þرĀد Ā þĀ' Nا1
Ā ÿĀāĀÿ 1/ '1اĀÿاĀĀÿ OاNت '2 آÿ 1/ þĀÿوÿو/'ت
ÿ2دÿN Mو/ /'Āÿ' ،/1اāÿ ÿÿ Kر/. āāÿرāÿNوپ
cryo- 4N1 1/ N دĀĀ ÿÿ 1اĀ أĀÿ 1/ ÿÿNرĀāÿ'
KاĀÿ' þāĀاû 1اāĀÿ Nاÿاÿ/ 1/ 1اĀ þĀ' ، EM
Gدÿ .þĀāÿ ظĀÿ þÿاÿ اتāÿ þĀ ÿĀاÿ ،/وÿ ÿÿ
'Āÿ þĀ' 2اÿ þĀÿوÿ 4N1 þĀÿاāāÿ NرāÿNوÿ ÿûو/
þāĀÿ 1/ '1 ÿĀوژÿوāÿ و/'تÿوÿ دĀÿ'وĀÿ þĀ
،þĀÿاĀÿ /1وÿ /وÿوÿ þÿاĀĀÿ N Mدÿ2 ،ÿĀÿ'N

ĀÿاÿدĀ/1 N MاĀĀĀ ÿÿد.
ÿĀāĀÿ ÿÿاĀÿ1' þÿاĀرÿ N'1'/ ÿĀĀĀāÿ وعÿ رÿ
ÿāĀوژÿوāÿ /وÿوÿ ÿĀ اĀ دÿاÿ M1اĀÿ M'وÿ ،þÿ'
ÿاĀÿد ĀNرÿ .3Nرض āĀĀد ÿ þÿ' þĀÿا ÿاĀÿد
þÿ þÿ اÿرĀÿ 2' N' MدāĀāû þāĀÿ þÿوÿ ÿĀاÿ وپÿ
ÿ þĀĀÿدÿ' Mد ÿ Nا Āÿ1' þÿاĀĀĀ ÿÿ 4د. ÿد'
ÿ ÿÿو'ÿد āĀÿاāĀāû 1دÿ Mر ÿاÿد ÿ NاĀÿ' NNاÿات
Hاÿ' 1/ '1 اĀÿآ ÿĀ'دÿ رÿ' اĀĀÿ دÿاÿ ÿĀĀÿ
þÿ 2' þĀ دāÿ/ þāĀĀÿ O'1وÿ دāÿ'وÿ ÿÿ ،دĀوĀĀÿ
N'رÿ NدĀĀÿ1دÿ 1'زÿ' 'دÿ ،þĀ'رÿاĀÿ .دĀآ ÿÿ ÿĀĀ

.þÿ' ÿĀاÿاĀÿ
Hوÿ þĀÿ þāÿ þĀرÿدĀدÿ NN1 رÿ 1اĀ اÿ LاĀĀĀÿ
N'رÿ MاÿوĀ N1زāÿ Nاÿ þÿاû 2' M/اĀĀÿ' N þĀرÿ
þĀĀ JاĀÿ/ þÿ ÿÿوāÿوÿ ÿāÿاĀĀ/ þāĀĀÿ N þĀزĀÿ
Āÿوÿ ÿĀÿأāÿر ûدĀدÿ Mاāāÿ NرāÿNوÿ ÿûر
ÿ þĀĀāÿاāĀāû Nدÿ Mز1گ ĀĀĀÿد. ÿر'ÿ NرNع
þĀ þāĀĀ ÿÿ M/اĀĀÿ' 1وÿ MاÿوĀ Nاÿ þÿاû 2' ،'دÿ

ÿرĀĀ' þĀĀāÿ 1/ '1 ÿĀĀĀĀÿ þĀا/ ĀĀ ÿÿد. 

آĀا مÿ تواāÿد صداي Āک وĀروس را بشĀوĀد؟

Lآ ÿÿ1رÿ N'رÿ 1وÿ KN/ þÿاû ÿĀ 2' þüÿ
ÿÿ M/اĀĀÿ' Lاÿ2 þĀĀĀÿ ظاتĀÿ 1/ þĀرÿ
Nاÿ þāÿ KاĀÿ L/'/ 1'رÿ þÿ 1اĀĀ اÿ .þāĀĀ
ÿÿوāÿوÿ þĀāÿ ÿĀ þāÿ'وÿ ÿÿ ،Lاÿ2 1/ N1وÿ
þÿ '1 þĀÿ ÿÿاĀÿ1' þĀرÿ þĀ þāĀĀ دāÿوÿ

ĀÿوĀر ĀĀ ÿÿد.
1/ þĀرÿ ÿÿرĀÿ MدÿاĀÿ ، LاĀĀĀÿ þĀĀÿ þÿ
،þÿ' ('ذÿ 1اāĀÿ 3NرĀN و 10'تÿاÿ 3اāĀÿ
آĀÿا /Ā2 1/ þÿ'N 1ر ÿوāÿ 1زĀĀĀ ÿÿ þĀÿ» 1د».
Kاÿ BioSonic ÿĀĀÿ þāÿ þĀ ÿāĀāÿ þĀ'
/'ÿ ÿÿ ،/1و'ÿد ÿ þÿوĀĀÿ 1ر/ÿ Mر'āĀāÿ Nوÿ Lا
ĀNرÿ N 3NاĀر Āÿوÿ þÿاāÿ Nوÿوژÿ ÿāĀو1/
2' NرÿدĀĀÿ21' اتÿاĀÿ' N /رāÿ 1'رÿ M/اĀĀÿ'
þĀ' ÿāĀāÿ þĀ' 2' Gدÿ ./1Nاāÿ þÿ/ þÿ اĀÿآ
'þĀ þÿ آĀا Āÿ'Nاÿ ÿÿ Oو'ÿ þÿ þāÿو1ت ûوĀا
ÿÿاĀ/1 '1 3NرĀN ÿĀ ÿĀوژÿوāÿ Nاÿ1اĀÿ1
3NرĀN ÿĀ ÿÿدÿ2 þÿرÿ ÿÿ1اĀÿ þÿ اĀ ،þāĀĀ
Āÿ' 2' '1د' ÿا 'ĀĀÿا Āÿاÿا Ā Nا ÿأāÿر ضد ĀNرÿ 3Nا
.þāĀĀ I1/ رĀĀÿ دĀĀرآÿ Lآ L/رĀ þĀĀÿ 1/ '1

Zhang Y, Wu R, Shahjahan M, Yang C,
Pyeon D, Harel E. Nanoscopic acoustic
vibrational dynamics of a single virus
captured by ultrafast spectroscopy.
Proceedings of the National Academy
of Sciences. 2025 Jan
28;122(4):e2420428122
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ÿĀ'1وÿ Nاÿ صدف Jدÿ K/وÿآ þāÿ/ þÿ 'رāÿ'
ÿ þÿوĀLL1رĀÿ 1/ ،3LدĀĀ þĀوĀ þĀĀÿ 2' 1اÿا/'
L اÿ J'1وĀÿ1 þÿ FDA ،اāĀرÿا آÿاĀزāوئÿ þÿاĀ' L
þĀ دĀĀ ÿÿ þāوصÿ ÿĀ'و'/ غذÿ JاÿLرÿ K/رÿ
Nاÿ þĀĀÿ'1وĀÿ/ þÿ þÿوÿ اÿ '1 اÿ صدف þĀ'
'1'ئÿ þدĀÿ Kوÿ1د، ĀÿرĀÿLد L حÿ 1L/ ÿĀرĀزÿد؛

Ā2ر' ÿ þÿ þÿ' þāĀÿوĀLL1ر3L آÿو/ÿ KاĀÿد. 
'گر 'Āÿ 2اĀÿ þÿد'þÿ J غذ'ÿاĀ1/ NاāĀĀÿ ÿĀد،
3LرĀLL1وÿ K1اÿ1/ رĀĀāÿ ÿĀĀ þÿ' رĀĀÿ
1/ O'رāÿ' þĀ NرĀÿ 1اāĀÿ 3LرĀL ÿĀ د؛āÿ'دÿ
L Kدÿ ÿĀاÿاĀÿ ÿĀ'1وÿ Nاÿ صدف ÿÿرÿ
ÿÿ1'د گوĀدÿ Nاÿ þāÿوĀĀÿ ثÿاÿ دÿ'وÿ ÿÿ

ÿو/.

!ÿĀاĀاي درÿ صدف Gناخواند FاĀĀÿ س؛HرĀHHنور

نورĀHHرHس چāست؟
ÿوĀLL1رÿ þĀÿ 2' ÿāĀ 3Lرÿ þĀو'ĀĀ' þÿا/
(K/L1 L KدĀÿ (اĀĀÿ') ÿÿLرĀL þĀرĀÿ'LرĀÿگا
 þÿ ،K/وÿآ Nاÿ'غذ þĀرÿ 2' 3LرĀL þĀ' .þÿ'
L /وÿ ÿÿ þĀĀĀÿ ،پز þāÿ اĀ Iاÿ Nاÿ صدف KژĀL
L /1/ H/ ،HاĀÿ' ،@'رĀĀÿ' ،?وĀÿ دĀÿاÿ ÿĀائĀÿ
ÿ ،þāĀÿ þÿر/ÿ L /1دĀĀ' /1/ Jا/ ĀĀ ÿÿد.
þÿ دĀÿ'وÿ ÿÿ ÿĀÿ رÿ 1/ /'رÿ' þāĀĀĀÿ
ÿوĀLL1ر3L آÿو/Āāÿ L Kاÿ 1وÿد. ÿاĀاĀ0 Jر
þÿ' þāĀÿ 3LرĀLL1وÿ NLحا N'غذ þĀ þÿ'

ظاÿر، ÿو ÿ þĀÿ'/ ÿĀāĀÿ þĀÿ Lاÿد. 
ÿوĀLL1رĀĀÿ 3Lوÿاÿ 1 ÿÿ Oا ÿ 2L1 3رÿرف
L J'دĀĀÿاÿ KژĀL þÿ ،/'رÿ' ÿÿرÿ 1/ اÿ' ،/وÿ ÿÿ
þÿ رĀĀÿ L دÿاÿ رÿ GاÿرĀÿ دÿ'وÿ ÿÿ ،JاĀ/وĀ
Jآ N'رÿ ÿاصÿ Jاÿ1/ ./وÿ Jدÿ دĀدÿ ÿÿآ þĀ
ÿLو/ ÿد'ĀĀāÿ L /1ر ÿر Āÿر'ÿ JاĀĀات '2

/Āÿ' L þĀÿ1 þÿر'حĀÿ þرĀز /'1/.

10



چرا صدف ها آلودG می شوÿد؟
þÿاÿ þĀ /وÿ þĀغذÿ Iوāÿ þāÿ/ þÿ اÿ دفÿ
Nغذÿ /'وÿ (ذÿ N'رÿ اĀ1/ (آ H/رĀ رĀĀāÿ
'ÿ ÿÿ ،þÿو'Āÿد ĀJرÿ 3Jا ÿ JاĀĀرÿ Nاÿ Nوÿو/
/1 آ) ÿ 1/ '1و/ 'ĀÿاĀĀĀ þĀÿد. 'ÿر 'þĀ آ)
ÿÿ'وāÿ اتÿوĀÿ اĀ ÿÿاĀÿ' (اĀÿاÿ þÿ I/وÿآ
Hدÿ /1'J 3JرĀJJ1وÿ دĀÿاÿ ÿĀاÿ 3JرĀJ ،دÿاÿ
،þĀĀüÿ اĀ Gاÿ رفĀÿ و1تÿ 1/ J Iدÿ دفÿ

Āÿ' þÿاÿ ÿÿ þĀĀĀÿ Hوÿد.

: þاکسH H Fدرما
OاÿدĀÿ 3JرĀJJ1وÿ 2' ÿÿاÿ þÿوĀÿ Hاÿ1/
،G'دÿ' þĀرÿ þĀÿ J þāÿJ' ؛þÿ' ÿĀĀاĀÿ
2' Nاÿ þāÿJرĀāÿ' J اتĀĀاÿ ÿĀĀزĀĀاÿ
I/اĀĀÿ' اÿ @'رĀĀÿ' J FاĀÿ' þĀ2 طر' þĀÿ1 þÿ/
'ĀĀÿ 2وÿ Fاÿ NوĀORS ÿĀ'1ا /ÿ 1و'ÿ /1دĀد
HاÿاĀÿ1زÿ 1/ .þÿ' NدĀ1J زĀوĀÿ þĀ2 طر'
J ?وĀÿ دÿ 2' اتÿ'دÿ' þĀ' 1اĀĀ 1/ H'وÿ ÿÿ
ÿĀÿوÿ و1تÿ þÿ I/J1 اتĀرÿ IدĀÿاĀ NاÿJ1'/
OاÿوĀĀÿ اÿJ1'/ þĀ' HاĀ/وĀ 1/ اÿ' ،/رÿ IرĀÿ
N1اĀāÿ þĀ' 1/ اÿ ÿāÿوāÿ ÿĀÿو/. آÿ ÿĀÿ þāÿوÿ

ĀJرāÿ ÿÿJچ ÿ ÿĀĀÿد'ÿ1د.
،IدĀÿ دāĀأÿ 3JرĀJJ1وÿ N'رÿ ÿĀĀĀ'J HوĀĀ اÿ
'ÿا ÿ þĀĀ'Jاÿ J mRNA Nر ûاþĀ 10'ت
J ÿĀĀĀ' ÿĀāÿاÿ Nاÿ2اÿ 1/ (VLP) دĀÿاÿ 3JرĀJ

ûاĀÿ ÿĀĀĀ' þÿاĀÿ '1 ÿĀÿاÿ' I/'/ Hد . 
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