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Penetration of:antibiotics into the CSF

Good Intermediate Poor or none
Chloramphenicol Pencillin G Clindamycin
Sulphamide Ampicillin Vancomycin
Trimethoprim Ceftriaxone Tetracycline
Metronidazole Cefuroxime Erythromycin
Isoniazid Cefotaxime Flucytosine
Rifampicin Methicillin Cephalothin
Pyrazinamide Ethambutol

Ethionamide

Amphotericin B
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Antibiotics Dry Disk Dilution & added | Concentration
substance | content | antibiotic solvent in final dilution
per vial

Ampicillin 250 mg 10 ng 250 mg/10 ml,

25 mg/ml + 9 ml

2.5 mg /ml +4 ml 500 pg/ml

Penicillin G 100.000 10 pug 60 mg/10 ml
U
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60 mg

6 mg/ml + 1 ml

3 mg/ml + 5 ml

500 pg/ml

Ceftriaxone,

250 mg

30 ng

250 mg/10 ml

Cephalothin

6x25 mg/ml + 9 ml

15 mg/ml + 9 ml

1500 pg/ml

Cefuroxime

750 mg

30 pg

750mg/10 ml

75 mg/ml +4-ml

15 mg/ml+ 9 ml

1500 pg/ml

Chloramphenicol

30 pg

1g/10'ml

3x100mg/ml+7ml

30 mg/ml+ 9 ml

3mg/ml+1 ml

1500 pg/ml

Ciprofloxacin

40 mg

5pug

400mg/10 ml

400mg/ml+9ml

4 mg/ml+ 3 ml

Img/ml+3 ml

250 pg/ml

Clindamycin

300 mg

2 pg

300mg/3 ml

100mg/10ml

10 mg/10 ml

1 mg/10 ml

100 pg/ml

Erythromycin

100 mg

15 ng

100 mg/4 ml
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3x25 mg/ml+ 7 ml
7.5 mg/ml+ 9 ml 750 pg/ml
Gentamyein 20 mg 10 png 20 mg/10 ml
2 mg/ml+ 3 ml 500 pg/ml
Oxacillin 250 mg 7 g 250 mg/10 ml
25 mg/ml+ 9 ml
2.5 mg/ml+9-ml
100.000 10 ng 0.25 mg/ml+4ml 50 pg/ml
U
piperacillin lg 100 pg | kg/10 ml,
100 mg/ml+ 1 ml 5 mg/ml
50 mg /ml+ 9 ml
Streptomycin 500 mg 10ng 500 mg/10 ml
50 mg/ml+ 9 ml
5 mg/ml+ 9 ml 500 pg/ml
Sulfisoxazole 1 mg 300 ug | 1 g/10 ml
3x100 mg/ml+ 7 ml
30 mg/ml+ 1 ml 15 pg/ml
Tetracycline 500 mg 30 ng 500mg/10 ml
3x50 mg/ml+ 7 ml
15 mg/ml+ 9 ml 1500 pg/ml
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0.048 M Ba CI, solution
BaCl,, 2H,0 1.175 ¢
Distilled water 100 ml
0.36 N H,SO, solution
H>S0, conc 1 ml
Distilled water 100ml

bl x5 o 0 )y S < Ygloco a
0.048 M BaCl, 0.5 ml
0.36 N H,SO;, 99.5 ml
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Staphylococci & Enterococci: 24 hours
Haemophilus influenzae, Streptococcus, Pneumoniae <& Neisseria
gonorrhoeae: 20-24 hours in 5-7% carbon dioxide or in a candle jar

e All other species: 16-18 hours
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b plen il Sl b i s oy Solo (g 151l (gl St
=Py

el e g il o e o 4y (Ko o gl 4) 3 13 335 0
los s’ Jod>

Alad Cod g S gtest oy b gl ]y dxeid (3

3 )i e ol )5 CYRV-IRgN S J 3

Sulpha

O

Clinda

O

Ery

Trimetho

O

Q O

331 3 yiinn Culy S3lgp pf 3y Culy
D—Y JSui

Fllis 5 807 0)lagd L Ligy oo 0 g T 4l b )0 &5 Sy (sl (e jluo())
Protesu clacg,Solo gly il el byl | ot n 395 psni 0,09 5] pliSpn (5 g 1id,S



03 59l9 50k ($5909238 | @93 Juad Y0 b SidlamssSule
o2 it S Y Lolad 450,50 i (o dibio yo Ui, o mirabilis and P. vulgaris

ol g (&) diaio o Mueller — Hinton Agar  ¢lo Batch v b .4udl o jolus
8 4S5 0L o (5] Al el (Sl i (spad il [ g 258 45,5 00l (5]
(R) ool 5 (1) Laaogio (S) ol ) oSl sl o390 oss? |y o 45 o5 aio 1V

®© @® @

Ampicillin 10 pg
Enterococcus faecalis

©® © © ©

Cefuroxime 30 ng Cefalotin 30 pg

Lol

Amikacin 30 ug Ampicillin 10 ug

Cetftriaxone 30 ug
Enterobacteriaceae

Chloramphenicol 30 ug  Clindamycin 2 ug

© O ® ©®

Co-trimoxazole 25 pug

Erythromycin 15 pg Gentamicin 10 pg Nalidixic acid 30 ug
e ,/ \\
(@) ® [ o |
\\\ ,) k\\ ,/l’
Nitrofurantoln 300 pg Oxacillin 1pg Oxacillin 1ug Benzyip;ﬁm} I
Pneumeccocci Staphylococci

®© © ®

Piperacillin 100 pg
Pseudomonas

Piperacillin 100 ug

Sulfonamides 300 pg
Enterobacteriaceae

Tetracycline 30 pg

anlibiotic disc inner zone: resistant strain
black zone: intermediate
susceptibllity
. . -— outer zone: susceptible
Tobramyein 10 pug Trimethoprim 5 ug e

A0l5 o 0 5 by Sgw (5l bawgs a1 g 05l F—Y IS
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Diameter of zone of inhibition (mm)

Antibiotic or Disc RAesistant Intermediate/ Susceptible
chemotherapeutic agent potency moderately
susceptible

amikacin 30 g <14 1516 217
ampicillin when testing:
— Enterobacteriaceae 10 ng <13 14-16 =17
— Enterococcus faecalis 10 pg <16 — =217
benzyipenicillin when

testing staphylococei 10 U <28 = =29
ceftriaxone 30 ug <13 14-20 =21
cefuroxime sodium 30 png <14 15-17 =18
cefalotin 30 ng =14 15-17 =18
chloramphenicol 30 ng <12 13-17 =18
clindamycin 2ug <14 15-20 =21
co-trimoxazale 25 ug <10 11-15 =16
erythromycin 15 ng <18 14-22 =23
gentamicin 10 pug <12 13-14 =15
nalldixic acid 30 ng <13 14-18 =19
nitrafurantnin 300 g <14 15-18 =17
oxacillin when testing:
— staphylococci 1 ug <10 11-12 =13
— pneumococci 1 ug <19 - =20
piperacillin when testing:
— Enterobacteriaceae 100 pg <17 18-20 =21
- Pseudomonas 100 pg <14 1517 >18
sulfonamides 300 pg <12 1316 =17
tetracycline 30 pg <14 1518 =19
tobramycin 10 pg £12 13-14 =15
trimethoprim 5ug <10 11-15 =16

o o by Sgn 3l 40 o5l \ Al J ¢

(Anaerobic bacteria) v, Ul sl 5,5
Kol 5y Lo disk diffusion method by Sogpl 3] (clocs ST Cowlus ylxiol

olé Lol 4 SKildly plod 1o g Cuwl dloie] 6 puiio the agar and broth dilution method
9.8 Jlosiol bb Cawl (2 5 o2y
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Ao b igd, o cuiSBlood Agar buwg 0 Sogpl slogx5T 9 Mueller-Hinton L,

gy S 550 4 celw 24 5/

9 Chloramphenicol Metronidazole Penicillin ¢ S gl o S (V
4 Aneorobic Jar ;5 Iy5/ 5 4 UK o cui S s o4k (Y0 |y Clindamycine
)G 35%C eyl dopo

S 0l o Lo 4 Calliper b iS” ks buwgi |, ots 45 (o] diboio yJad (1

it ool 2550 0 ya1ly (R) pylic 5(S) wlar GG Kgnl ol (slocgSle (¥
298, od Jlaxiwl intermediate b i/

el 03 0> M3 0id g5 (2B dilaio b gl puui jsliio 4 (D

Zone diameter in mm ) Resistant Sensitive

Penicillin <19 >20
Ampicillin <24 >25
Cephalosporin <24 >25
Piperacillin <29 >30
Clindamyein <19 >20
Chloramphenicol <34 >35
Erythromycin <24 >25
Tetracycline <29 >30
Metronidazole <19 >20

Sl bwgi 45" W Sl 53] ] & yle Extended Spectrum f—lactamases (ESBLs)
&) f- Lactam sls Sogo (0 Gt lo JLs8 pu8 Cpl8 &5 Ligdd o 4y oo o5 (sLb
Lefotaxime Leftriaxone Leftizoxime L_ilo el )b A3l Oxyimino g, S /b
Spectrum Extended »U « lpo/ Ceftazidime 4 Cefpirome Lefpodoxime LCefuroxime
Ailoi o ploptile |, B- Lactam clo Ko (519l ) oG [y j liped o 2L
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Cefpodoxime _[lio < d/yafw[v.é ST disloi [y bxio] Cefpodoxime _pléo 4 cuoglio (5l
s=ly Aol ESBL 508" AJai £lail plod 395 plowil Wb ESBL o015 Adar' (¢l Cusd” Al o5 o5
sl wl dy el pglio Lo Cephalosporin g Lo Penicillin plas folio dy 4.5 05 15 0
.Cephamycin

(S ypms bl o b ESBL-producing cs, Sl £37 5 4535 csilharolo Y
WL Gl 55 4 3] i o 395 45,5 o Tolasnl oy sy oo 15559 4

358, o Jlaxio] L8 ESBL 4y oy 045" 43l 350 4

.(Double Disc s4i0) b Clavulanic Acid y/Cephalosporin o Synergy duleo —)

use L L Cefpodoxime L Ceftazidimeés ¢/ ol i ¢ (o] ddbio 40 ai duwylio =

.(Combined Disc s4:0) Clavulanic Acid

(Double Disc Method) > 95 Kt d dgie0

o SOy dleS i A yle> Mac Conkey agar (Y 4.5 G 2l g7 G L)
0.5 coyd Ko dy dlro oyl o g Lt JLao] il A))olS pudg w 128 0.9 (o))
Cygo Sad Jobro b gy Glo 50,5 09 Me b 45" 255 ditlw ol Mcfarland standard
el

s s 5l iy 50 i by S gyl 03907 o o Sole slen 13 by oy 5 F
Mueller dc; bowy g bowplas d |y o w.ddloi S, by xilo | o YL g
> 15 ]y 4 bof 4, IS s it ol i dw g A Jlos—Hinton Agar
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b &5 (S S LS Agar (oYU yo (o 30 L25 (o alols 4 ], Ceftazidime
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4.8l dewyi Clavulanic Acid 5.i 09 Me | Cephalosporine ol (g ¢/ 4dbaio ST .0
23,5, o bl ESBL uJyi ] ;1 il

ceftazidime  ¢lo SKud L Lol o L JyfSHVESBLs g REM &5  locg, S5l S
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i), o Cudo (gl dxeii cefpodoxime 4 cefotaxime (clo g b Lo Ul 00507 Asr
dw 3l pload (clrans K1 oiliil (g 00l] 555 5 BUiS” Adyi 5T 5 AmpC (gf oS Adsr

B, o o (o] doe Kugd

Combined disc Method
cefpodoxime  ¢/)> SKuwd 90 .S CuiS 599 Liils |, Mueller — Hinton agar Lw,y .)

o Ao 24 o] alols 4 |, cefpodoxime + €lavulanic acid (10 +1 ug) 4 (10 ug)
LS J sYb

confluent go-oi ¢y Celaw 18 JAG (sl oS bl (o d5p035 4 ]y o (gybas .V
S disleo 1]

i 0 I0) yio (Mo s |y o g (¢) dilaio yad T

5/ yiiw ¢l oLl 4 Clavulanic Acid L cefpodoxime (¢ ol | 45 s/ adaio (ST .F
wliil 45, clavulanic Acid (9. cefpodoxime ¢/ oais 4 (o dibaio 5] jio Lo
il o ESBL o)1/ (o] oS Adsi 155 Mo g oSOl

0y d e S i g o/l ESBL — producing Klebsiella ;] oolicw! b dgio 0] .40
29 100% d[ specificity 4 sensitivity

b b ceftazidime (30 ug) ¢/ ot (¢ (o) déboio d S Ulaj 0 &g NCCLs 5
22,5 duglio LU Ceftazidime + Clavulanic Acid (30+10 ug) ol 47 &/
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Message from the Ministry
of Higher Education

In the history, book has played a very important role in gaining
knowledge and science and it is the fundamental unit of educational
curriculum which can also play an effective role in improving the
quality of Higher Education. Therefore, keeping in mind the needs of
the society and based on educational standards, new learning
materials and textbooks should be published.for the students.

| appreciate the efforts of the lecturers of Higher Education
Institutions and | am very thankful to them who have worked for
many years and have written or translated textbooks.

| also warmly welcome more legciurers to prepare textbooks in
their respective fields. So, that they should be published and
distributed among the students 10 take full advantage of them.

The Ministry of Higher Education has the responsibility to make
available new and updated’learning materials in order to better
educate our students.

At the end, | am_very grateful to the German Federal Foreign
Office, the German Academic Exchange Service (DAAD) and all
those institutions and people who have provided opportunities for
publishing medical textbooks.

| am hopeful that this project should be continued and publish
textbooks in other subjects too.

Sincerely,
Prof. Dr. Obaidullah Obaid
Minister of Higher Education
Kabul, 2012
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Publishing of textbooks & support
of medical colleges in Afghanistan

Honorable lecturers and dear students,

The lack of quality text books in the universities of Afghanistan is
a serious issue, which is repeatedly challenging the students and
teachers alike. To tackle this issue we have initiated the process of
providing textbooks to the students of medicine. In the past two
years we have successfully published and delivered copies of 60
different books to the medical colleges across the country.

The Afghan National Higher Education Strategy (2010-1014)
states:

“Funds will be made ensured ‘to encourage the writing and
publication of text books in Dari-and Pashto, especially in priority
areas, to improve the quality of teaching and learning and give
students access to state-of--the-art information. In the meantime,
translation of English language textbooks and journals into Dari and
Pashto is a major challenge for curriculum reform. Without this, it
would not be possible for university students and faculty to acquire
updated and accurate knowledge”

The medical colleges’ students and lecturers in Afghanistan are
facing multiple challenges. The out-dated method of lecture and no
accessibility to update and new teaching materials are main
problems. The students use low quality and cheap study materials
(copied notes & papers), hence the Afghan students are deprived of
modern knowledge and developments in their respective subjects. It
is vital to compose and print the books that have been written by
lecturers. Taking the critical situation of this war torn country into
consideration, we need desperately capable and professional
medical experts. Those, who can contribute in improving standard
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of medical education and public health throughout Afghanistan, thus
enough attention, should be given to the medical colleges.

For this reason, we have published 60 different medical
textbooks from Nangarhar, Khost, Kandahar, Herat, Balkh & Kabul
medical colleges. Currently we are working on to publish 60 more
different medical textbooks, a sample of which is in your hand. It is
to mention that all these books have been distributed among the
medical colleges of the country free of cost.

As requested by the Ministry of Higher-Education, the Afghan
universities, lecturers & students they want’to extend this project to
non-medical subjects like (Science;7:Engineering, Agriculture,
Economics & Literature) and it is--reminded that we publish
textbooks for different colleges of the country who are in need.

As stated that publishing medical textbooks is part of our
program, we would like totfocus on some other activities as
following:

1. Publishing Medical Textbooks

This book in your‘hand is a sample of printed textbook. We would
like to continue this project and to end the method of manual
notes and papers. Based on the request of Higher Education
Institutions, there is need to publish about 100 different textbooks
each year.

2. Interactive and Multimedia Teaching

In the beginning of 2010, we were able to allocate multimedia
projectors in the medical colleges of Balkh, Herat, Nangarhar,
Khost & Kandahar. To improve learning environment the
classrooms, conference rooms & laboratories should also be
equipped with multimedia projectors.
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3. Situational Analysis and Needs Assessment

A comprehensive need assessment and situation analysis is
needed of the colleges to find out and evaluate the problems and
future challenges. This would facilitate making a better academic
environment and it would be a useful guide for administration and
other developing projects.

4. College Libraries

New updated and standard textbooks in English language,
journals and related materials for all important subjects based on
international standards should be made @available in the libraries
of the colleges.

5. Laboratories
Each medical college should have-well-equipped, well managed
and fully functional laboratories fordifferent fields.

6. Teaching Hospitals (University Hospitals)

Each medical college should have its own teaching hospital
(University Hospital) or/:opportunities should be provided for
medical students in other/hospitals for practical sessions.

7. Strategic Plan
It would be very nice if each medical college has its own strategic
plan according to the strategic plan of their related universities.

| would like to ask all the lecturers to write new textbooks,
translate or revise their lecture notes or written books and
share them with us to be published. We assure them quality
composition, printing and free of cost distribution to the
medical colleges.
| would like the students to encourage and assist their
lecturers in this regard. We welcome any recommendations
and suggestions for improvement.
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We are very thankful to the German Federal Foreign Office &
German Academic Exchange Service (DAAD) for providing funds
for 90 different medical textbooks and the printing process for 50 of
them are ongoing. | am also thankful to Dr. Salmaj Turial from J.
Gutenberg University Mainz/Germany, Dieter Hampel member of
Afghanic/Germany and Afghanic organization for their support in
administrative & technical affairs.

| am especially grateful to GIZ (German Society for International
Cooperation) and CIM (Centre for International Migration &
Development) for providing working opportunities for me during the
past two years in Afghanistan.

In Afghanistan, | would like cordially to thank His Excellency the
Minister of Higher Education, Prof.,-Dr. Obaidullah Obaid, Academic
Deputy Minister Prof. Mohammad Osman Babury and Deputy
Minister for Administrative & Financial Affairs Associate Prof. Dr.
Gul Hassan Walizai, the universities’ chancellors and deans of the
medical colleges for their cooperation and support for this project. |
am also thankful to all those lecturers that encouraged us and gave
all these books to be published.

At the end | appreciate the efforts of my colleagues Dr. M. Yousuf
Mubarak, Abdul Munir Rahmanzai, Ahmad Fahim Habibi,
Subhanullah and Hematullah in publishing books.

Dr Yahya Wardak
CIM-Expert at the Ministry of Higher Education, November, 2012
Karte 4, Kabul, Afghanistan
Office: 0756014640
Email: textbooks @ afghanic.org
wardak @ afghanic.org



ABSTRACT

Medical Microbiology is a basic subject which deals with different
microorganisms that has medical importance. It has been taught in
the Medicine, Dentistry, Nursing, Public Health, Allied Health,
Technology and Pharmacy colleges.

The first volume of Medical Microbiology is prepared according to
the curriculum of Kabul Medical University and has four sections
and 9 chapters (Morphology and Physiology of Microorganisms,
Normal Microbial Flora, Infections, Immunology, Genetic of
Microbes, Antimicrobial Therapy and Systemic infections).It contains
essential information about those microorganisms which can cause
diseases inside the human body. In addition it is designed with
pictures and diagrams.

Since infectious diseases are,very common in Afghanistan, |
strongly recommend the studying of this book for medical students,
young doctors and medical technologists.

All efforts have gone into_equipping each section of this book with
required pictures, collecting all information from a valid reference.

At the end, | am also thankful to German Ministry of foreign affairs
and DAAD for publishing this book.

Sincerely,

Prof. Dr Obaidullah Obaid
Minister of Higher Education and
Head of Microbiology Department,
Kabul Medical University
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$2) 3 A & py )3 elasl ClAle (SG 355 o 05l S il clale gl dgu 9
&) 3 Gl B8 &S pyaw 3 (gpmol Clale K03 9 3900 ol 0l Cte Sl gmy
Ausyso ol 4 s

I 355 a5 il e (53l (9 > 0332 ek Gl 3 35k sl 1]
Do 033 Hoaly dregy LS g LBb o (55900 S 4 cows b (Jerb sl S

G lisee sla Sign o3l lp (C.SF) [Seis 283 mlo J31 &) Sgm 5] yoee
ale S5 ) (colis )3 yiae clald &y ) BraSuly g (1 Loy sl o gliie

(8) 24015 y3ly b 5 03505 50 S5 156

Penetration of:antibiotics into the CSF

Good Intermediate Poor or none
Chloramphenicol Pencillin G Clindamycin
Sulphamide Ampicillin Vancomycin
Trimethoprim Ceftriaxone Tetracycline
Metronidazole Cefuroxime Erythromycin
Isoniazid Cefotaxime Flucytosine
Rifampicin Methicillin Cephalothin
Pyrazinamide Ethambutol

Ethionamide

Amphotericin B

4 &5 25 G925 00 AB)S e 145 ol Kged Sl Ml pl S (8l sl )

oAs £,5 51 L g o 3L direct susceptibility test U puiimes Comlbus s pb

indirect susceptibility U pufiws pe Cumwlur Cond pb dy a5 305 0 Cygo g ,SSlo
Do oo Ol test
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a5l digai I Cowlucs ' (sl 3y biliw £15 53y9] Cans 45wl [y odae Ko
23,5 Jlantaol lorg Solo £lail ;1 <K s (£l 3, bilies (K55 5 305 ST Connols

25w (A e Sy Ty T (518 S

S 18 oold] 30 Lilai o LBl ALl uwnlio Kgy (T HlUdo g ybF Ao K o
a8 b4 4 bl LS 0 )48 00liw] 3y50 457 lo &) . ligdd 5/ -20°C 4 Lo g0
U S 30,5 ST opiol s o (oYU cogh, 450 sl bo] g 4ciliS 5,5 il
P by SOyl ol a0 g8 il 50,5

STyt 33 ol T St 51 ot

Do o 7ab yio o6 b SGBGT 4 lo Sugd cipS b LSBTl yils UL 5/ )

oy ol ]y cdleo (ol Sighy U Slgio &5 Aoty |y (Hp> Sagd o (YL =T
Alod e IS Gl (g dy 160 4 Siis s b Sl G (o ]y b Sy N
sy Sidgey Mo |y Alize slo Sige T 58y Y ple fo3 o> sk —F

Antibiotics Dry Disk Dilution & added | Concentration
substance | content | antibiotic solvent in final dilution
per vial

Ampicillin 250 mg 10 ng 250 mg/10 ml,

25 mg/ml + 9 ml

2.5 mg /ml +4 ml 500 pg/ml

Penicillin G 100.000 10 pug 60 mg/10 ml
U
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60 mg

6 mg/ml + 1 ml

3 mg/ml + 5 ml

500 pg/ml

Ceftriaxone,

250 mg

30 ng

250 mg/10 ml

Cephalothin

6x25 mg/ml + 9 ml

15 mg/ml + 9 ml

1500 pg/ml

Cefuroxime

750 mg

30 pg

750mg/10 ml

75 mg/ml +4-ml

15 mg/ml+ 9 ml

1500 pg/ml

Chloramphenicol

30 pg

1g/10'ml

3x100mg/ml+7ml

30 mg/ml+ 9 ml

3mg/ml+1 ml

1500 pg/ml

Ciprofloxacin

40 mg

5pug

400mg/10 ml

400mg/ml+9ml

4 mg/ml+ 3 ml

Img/ml+3 ml

250 pg/ml

Clindamycin

300 mg

2 pg

300mg/3 ml

100mg/10ml

10 mg/10 ml

1 mg/10 ml

100 pg/ml

Erythromycin

100 mg

15 ng

100 mg/4 ml
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3x25 mg/ml+ 7 ml
7.5 mg/ml+ 9 ml 750 pg/ml
Gentamyein 20 mg 10 png 20 mg/10 ml
2 mg/ml+ 3 ml 500 pg/ml
Oxacillin 250 mg 7 g 250 mg/10 ml
25 mg/ml+ 9 ml
2.5 mg/ml+9-ml
100.000 10 ng 0.25 mg/ml+4ml 50 pg/ml
U
piperacillin lg 100 pg | kg/10 ml,
100 mg/ml+ 1 ml 5 mg/ml
50 mg /ml+ 9 ml
Streptomycin 500 mg 10ng 500 mg/10 ml
50 mg/ml+ 9 ml
5 mg/ml+ 9 ml 500 pg/ml
Sulfisoxazole 1 mg 300 ug | 1 g/10 ml
3x100 mg/ml+ 7 ml
30 mg/ml+ 1 ml 15 pg/ml
Tetracycline 500 mg 30 ng 500mg/10 ml
3x50 mg/ml+ 7 ml
15 mg/ml+ 9 ml 1500 pg/ml
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il |y Sige 5 o 53] ol 0dd 58y plmo j1 423 Solo 20 Ko 2 (oYU -0

S Ky Lo T Iy L7 e 510 30 4510 iy o8 S 0y b Ko
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13 s 4 il g o 4l iy o b G ) 45 iy 5 3y Lo g
g8 5320 b LSl yiiey o T 45 ke il (o) (sl it ok JED ]
S g5 [l

i o 0 5yl oy 3 i S b g o 48,51 ) 1 45 Ko A

o> U eSO g p o] j1 yig Colo g0 b G Jlo by 008 1)) o S g =1
ST Sy (YU o &5y sy Jlado )BT ) x5 535 bl S ) SUT <yl T
o) b ol gyio] ds 4 LS o

b Ao o 545 S o] g ST clocig Solo (oYU Sugd Batch ya :cudS Jo iS5

iAigy o Mueller-Hinton agar oYl &5 ¢jlso clo 4500

puwiso by ,0 &5 Kirby-Bauer method 4 cusl xl 0)ls] ouis 00> ppus Jod j0 45 Sty

.Clw/o.l‘,yw) u}.ucu g}i} i

Mueller-Hinton agar

S oS Aoi a8 (o] deogd sub 8k CudS [ S Mueller-Hinton agar <G /)
ljles dee)j Loy

9 i ooy a8 Sy e e Ao d-3 ee Ay 0 ik o 0 T
by (b8 S A 0 )l ) Ay e Loy i) (o 25 L5220 Ly opie il
B jloosd e G 0 |y i (b )b Sygps s (Ao 60 4 0pio (Jlo 14 i
g dazeio U i3 Jloze

Ao dy bwy PH S (o) g ST 015 il (o a0 4-2 0 00g0) SKis |) 0 gyl N
b 7.4 67.2 Ll 561yl o)

(Turbidity standard) o ;uK0 3,5l
sl w0 1y sulphate turbidity standard
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0.048 M Ba CI, solution
BaCl,, 2H,0 1.175 ¢
Distilled water 100 ml
0.36 N H,SO, solution
H>S0, conc 1 ml
Distilled water 100ml

bl x5 o 0 )y S < Ygloco a
0.048 M BaCl, 0.5 ml
0.36 N H,SO;, 99.5 ml

J o sl oo iyl Ly ] s 03p0i g0 53 (o 5 S0 2 0 b g 0
oty L3 1y gt o]
(8) . Lilai, o

ddoc
s Spi S bl ) JSE po (o WlTas S G55 A s SO gy SO ()
5 ol 2 s 10 295 e Ll o] D 0 A2l yoled S TV Ceanid 13 )y £
ety S Ll ) l8 o900 42 0.9 ol yi Ao
potivo Sai Jplxo b g pSilo 5355 09Me b bl deylio 3pdilico o pdSo b fif o piSo (7
5 il il Locss ol ipas A5G35y Tl sy 2y gt b i o
5 e g8\ Ao b by S oled o 5 o iglsST
iS85 ){u Meuller Hinton agar plate ;5 /, <9,5b (¥
Il (o duiis Spreader bwsi 4L Agar oYb 5 |y cg,Solo leo (ol 0,25 g5 @
25 ) AGUr s plai 45 135 5% g
oLt L)y (LS qolo i dbge gpSole (oo )3 )y (5] Aty pine g S0
Agar pow ploi 3 |y Olyw S y50 duts I 5 3015 159 9 cond > 4 Ay Ll
tlay
GRS i S8 U U [T 48 S (3 (el azdliS T oYl |y oty (o8 g (F
D35 ods Agar buwyi paw | Sls] xole Sige ] Suwd
2SS 430 sn o 24 361y S 5 sl Soad g b g 0 Lo (0
G4 (obel Cppayopto ilw9 (gla oy S 0 )l 0k ) Agar (YD
olw 14 olo gy b, ST.(Suwd lg> Fastidious slocg,Solo (gly ) Kuwd
(9) 4 Fastidious slacy Solo (o) Suwd 12 Labic] &ypr Al oS Jloziw] yio



e 535 15l ,Sele (55599238 | 9> Jaad ¥ b Siame Sl

gl di oI yaud Ll D94 o A5 XSGy Suwd SO dSUiSy 00,5, o0 Slariw] Ko
Dol 0 S S il L] SKugd (iS5 Dy 4 [y
5 o e oo d g iS5 SIS il (o] d3)0 35 s 400055 3 ]y o (g S (F

Db sl bl cou clacig Sl

Staphylococci & Enterococci: 24 hours
Haemophilus influenzae, Streptococcus, Pneumoniae <& Neisseria
gonorrhoeae: 20-24 hours in 5-7% carbon dioxide or in a candle jar

e All other species: 16-18 hours

a0l g sl g5 plad g il o 4> U6 oo Agar L/ o 0 45
b plen il Sl b i s oy Solo (g 151l (gl St
=Py

el e g il o e o 4y (Ko o gl 4) 3 13 335 0
los s’ Jod>

Alad Cod g S gtest oy b gl ]y dxeid (3

3 )i e ol )5 CYRV-IRgN S J 3

Sulpha

O

Clinda

O

Ery

Trimetho

O

Q O

331 3 yiinn Culy S3lgp pf 3y Culy
D—Y JSui

Fllis 5 807 0)lagd L Ligy oo 0 g T 4l b )0 &5 Sy (sl (e jluo())
Protesu clacg,Solo gly il el byl | ot n 395 psni 0,09 5] pliSpn (5 g 1id,S
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ol g (&) diaio o Mueller — Hinton Agar  ¢lo Batch v b .4udl o jolus
8 4S5 0L o (5] Al el (Sl i (spad il [ g 258 45,5 00l (5]
(R) ool 5 (1) Laaogio (S) ol ) oSl sl o390 oss? |y o 45 o5 aio 1V

®© @® @

Ampicillin 10 pg
Enterococcus faecalis

©® © © ©

Cefuroxime 30 ng Cefalotin 30 pg

Lol

Amikacin 30 ug Ampicillin 10 ug

Cetftriaxone 30 ug
Enterobacteriaceae

Chloramphenicol 30 ug  Clindamycin 2 ug

© O ® ©®

Co-trimoxazole 25 pug

Erythromycin 15 pg Gentamicin 10 pg Nalidixic acid 30 ug
e ,/ \\
(@) ® [ o |
\\\ ,) k\\ ,/l’
Nitrofurantoln 300 pg Oxacillin 1pg Oxacillin 1ug Benzyip;ﬁm} I
Pneumeccocci Staphylococci

®© © ®

Piperacillin 100 pg
Pseudomonas

Piperacillin 100 ug

Sulfonamides 300 pg
Enterobacteriaceae

Tetracycline 30 pg

anlibiotic disc inner zone: resistant strain
black zone: intermediate
susceptibllity
. . -— outer zone: susceptible
Tobramyein 10 pug Trimethoprim 5 ug e

A0l5 o 0 5 by Sgw (5l bawgs a1 g 05l F—Y IS
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Diameter of zone of inhibition (mm)

Antibiotic or Disc RAesistant Intermediate/ Susceptible
chemotherapeutic agent potency moderately
susceptible

amikacin 30 g <14 1516 217
ampicillin when testing:
— Enterobacteriaceae 10 ng <13 14-16 =17
— Enterococcus faecalis 10 pg <16 — =217
benzyipenicillin when

testing staphylococei 10 U <28 = =29
ceftriaxone 30 ug <13 14-20 =21
cefuroxime sodium 30 png <14 15-17 =18
cefalotin 30 ng =14 15-17 =18
chloramphenicol 30 ng <12 13-17 =18
clindamycin 2ug <14 15-20 =21
co-trimoxazale 25 ug <10 11-15 =16
erythromycin 15 ng <18 14-22 =23
gentamicin 10 pug <12 13-14 =15
nalldixic acid 30 ng <13 14-18 =19
nitrafurantnin 300 g <14 15-18 =17
oxacillin when testing:
— staphylococci 1 ug <10 11-12 =13
— pneumococci 1 ug <19 - =20
piperacillin when testing:
— Enterobacteriaceae 100 pg <17 18-20 =21
- Pseudomonas 100 pg <14 1517 >18
sulfonamides 300 pg <12 1316 =17
tetracycline 30 pg <14 1518 =19
tobramycin 10 pg £12 13-14 =15
trimethoprim 5ug <10 11-15 =16

o o by Sgn 3l 40 o5l \ Al J ¢

(Anaerobic bacteria) v, Ul sl 5,5
Kol 5y Lo disk diffusion method by Sogpl 3] (clocs ST Cowlus ylxiol

olé Lol 4 SKildly plod 1o g Cuwl dloie] 6 puiio the agar and broth dilution method
9.8 Jlosiol bb Cawl (2 5 o2y
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adosc

2 Clostridium 4 Bacteroids fragitis dilo A ig, o Gty ds 45 lo Sog bl ()
Ao b igd, o cuiSBlood Agar buwg 0 Sogpl slogx5T 9 Mueller-Hinton L,

gy S 550 4 celw 24 5/

9 Chloramphenicol Metronidazole Penicillin ¢ S gl o S (V
4 Aneorobic Jar ;5 Iy5/ 5 4 UK o cui S s o4k (Y0 |y Clindamycine
)G 35%C eyl dopo

S 0l o Lo 4 Calliper b iS” ks buwgi |, ots 45 (o] diboio yJad (1

it ool 2550 0 ya1ly (R) pylic 5(S) wlar GG Kgnl ol (slocgSle (¥
298, od Jlaxiwl intermediate b i/

el 03 0> M3 0id g5 (2B dilaio b gl puui jsliio 4 (D

Zone diameter in mm ) Resistant Sensitive

Penicillin <19 >20
Ampicillin <24 >25
Cephalosporin <24 >25
Piperacillin <29 >30
Clindamyein <19 >20
Chloramphenicol <34 >35
Erythromycin <24 >25
Tetracycline <29 >30
Metronidazole <19 >20

Sl bwgi 45" W Sl 53] ] & yle Extended Spectrum f—lactamases (ESBLs)
&) f- Lactam sls Sogo (0 Gt lo JLs8 pu8 Cpl8 &5 Ligdd o 4y oo o5 (sLb
Lefotaxime Leftriaxone Leftizoxime L_ilo el )b A3l Oxyimino g, S /b
Spectrum Extended »U « lpo/ Ceftazidime 4 Cefpirome Lefpodoxime LCefuroxime
Ailoi o ploptile |, B- Lactam clo Ko (519l ) oG [y j liped o 2L
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0 Logas 5 lai o JLisl o500 s Solo s g Solo Ky I Plasmid Lewss ESBLSs
Ly Misalw o Klebsilla Pneumonia £. Coli Proteus Mirabilis [ .5/ slocg SSlo
gl 50

o pIsS Sl sloceyiSh plod s pup SislamapSile sl Yol Y plai 45 258 o ducy
Cefpodoxime _[lio < d/yafw[v.é ST disloi [y bxio] Cefpodoxime _pléo 4 cuoglio (5l
s=ly Aol ESBL 508" AJai £lail plod 395 plowil Wb ESBL o015 Adar' (¢l Cusd” Al o5 o5
sl wl dy el pglio Lo Cephalosporin g Lo Penicillin plas folio dy 4.5 05 15 0
.Cephamycin

(S ypms bl o b ESBL-producing cs, Sl £37 5 4535 csilharolo Y
WL Gl 55 4 3] i o 395 45,5 o Tolasnl oy sy oo 15559 4

358, o Jlaxio] L8 ESBL 4y oy 045" 43l 350 4

.(Double Disc s4i0) b Clavulanic Acid y/Cephalosporin o Synergy duleo —)

use L L Cefpodoxime L Ceftazidimeés ¢/ ol i ¢ (o] ddbio 40 ai duwylio =

.(Combined Disc s4:0) Clavulanic Acid

(Double Disc Method) > 95 Kt d dgie0

o SOy dleS i A yle> Mac Conkey agar (Y 4.5 G 2l g7 G L)
0.5 coyd Ko dy dlro oyl o g Lt JLao] il A))olS pudg w 128 0.9 (o))
Cygo Sad Jobro b gy Glo 50,5 09 Me b 45" 255 ditlw ol Mcfarland standard
el

s s 5l iy 50 i by S gyl 03907 o o Sole slen 13 by oy 5 F
Mueller dc; bowy g bowplas d |y o w.ddloi S, by xilo | o YL g
> 15 ]y 4 bof 4, IS s it ol i dw g A Jlos—Hinton Agar

Sy g b Amoxicillin — Clavulanic Acid (20+10 Mg) ¢/ 45 S I
b &5 (S S LS Agar (oYU yo (o 30 L25 (o alols 4 ], Ceftazidime
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Amoxicilin + a0 Sl_do 0 Ly o L5L Cefpodoxime [, Cefotaxime
g 45 Clavulanic Acid

gl o il 5 IS il A0 35 4 0,8 U i gyl S

4.8l dewyi Clavulanic Acid 5.i 09 Me | Cephalosporine ol (g ¢/ 4dbaio ST .0
23,5, o bl ESBL uJyi ] ;1 il

ceftazidime  ¢lo SKud L Lol o L JyfSHVESBLs g REM &5  locg, S5l S
CTX-M 15/ wze,/ A 40 dind, o Cuiio (o dxeii cefpodoxime 4 cefotaxime
i), o Cudo (gl dxeii cefpodoxime 4 cefotaxime (clo g b Lo Ul 00507 Asr
dw 3l pload (clrans K1 oiliil (g 00l] 555 5 BUiS” Adyi 5T 5 AmpC (gf oS Adsr

B, o o (o] doe Kugd

Combined disc Method
cefpodoxime  ¢/)> SKuwd 90 .S CuiS 599 Liils |, Mueller — Hinton agar Lw,y .)

o Ao 24 o] alols 4 |, cefpodoxime + €lavulanic acid (10 +1 ug) 4 (10 ug)
LS J sYb

confluent go-oi ¢y Celaw 18 JAG (sl oS bl (o d5p035 4 ]y o (gybas .V
S disleo 1]

i 0 I0) yio (Mo s |y o g (¢) dilaio yad T

5/ yiiw ¢l oLl 4 Clavulanic Acid L cefpodoxime (¢ ol | 45 s/ adaio (ST .F
wliil 45, clavulanic Acid (9. cefpodoxime ¢/ oais 4 (o dibaio 5] jio Lo
il o ESBL o)1/ (o] oS Adsi 155 Mo g oSOl

0y d e S i g o/l ESBL — producing Klebsiella ;] oolicw! b dgio 0] .40
29 100% d[ specificity 4 sensitivity

b b ceftazidime (30 ug) ¢/ ot (¢ (o) déboio d S Ulaj 0 &g NCCLs 5
22,5 duglio LU Ceftazidime + Clavulanic Acid (30+10 ug) ol 47 &/
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Message from the Ministry
of Higher Education

In the history, book has played a very important role in gaining
knowledge and science and it is the fundamental unit of educational
curriculum which can also play an effective role in improving the
quality of Higher Education. Therefore, keeping in mind the needs of
the society and based on educational standards, new learning
materials and textbooks should be published.for the students.

| appreciate the efforts of the lecturers of Higher Education
Institutions and | am very thankful to them who have worked for
many years and have written or translated textbooks.

| also warmly welcome more legciurers to prepare textbooks in
their respective fields. So, that they should be published and
distributed among the students 10 take full advantage of them.

The Ministry of Higher Education has the responsibility to make
available new and updated’learning materials in order to better
educate our students.

At the end, | am_very grateful to the German Federal Foreign
Office, the German Academic Exchange Service (DAAD) and all
those institutions and people who have provided opportunities for
publishing medical textbooks.

| am hopeful that this project should be continued and publish
textbooks in other subjects too.

Sincerely,
Prof. Dr. Obaidullah Obaid
Minister of Higher Education
Kabul, 2012
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Publishing of textbooks & support
of medical colleges in Afghanistan

Honorable lecturers and dear students,

The lack of quality text books in the universities of Afghanistan is
a serious issue, which is repeatedly challenging the students and
teachers alike. To tackle this issue we have initiated the process of
providing textbooks to the students of medicine. In the past two
years we have successfully published and delivered copies of 60
different books to the medical colleges across the country.

The Afghan National Higher Education Strategy (2010-1014)
states:

“Funds will be made ensured ‘to encourage the writing and
publication of text books in Dari-and Pashto, especially in priority
areas, to improve the quality of teaching and learning and give
students access to state-of--the-art information. In the meantime,
translation of English language textbooks and journals into Dari and
Pashto is a major challenge for curriculum reform. Without this, it
would not be possible for university students and faculty to acquire
updated and accurate knowledge”

The medical colleges’ students and lecturers in Afghanistan are
facing multiple challenges. The out-dated method of lecture and no
accessibility to update and new teaching materials are main
problems. The students use low quality and cheap study materials
(copied notes & papers), hence the Afghan students are deprived of
modern knowledge and developments in their respective subjects. It
is vital to compose and print the books that have been written by
lecturers. Taking the critical situation of this war torn country into
consideration, we need desperately capable and professional
medical experts. Those, who can contribute in improving standard
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of medical education and public health throughout Afghanistan, thus
enough attention, should be given to the medical colleges.

For this reason, we have published 60 different medical
textbooks from Nangarhar, Khost, Kandahar, Herat, Balkh & Kabul
medical colleges. Currently we are working on to publish 60 more
different medical textbooks, a sample of which is in your hand. It is
to mention that all these books have been distributed among the
medical colleges of the country free of cost.

As requested by the Ministry of Higher-Education, the Afghan
universities, lecturers & students they want’to extend this project to
non-medical subjects like (Science;7:Engineering, Agriculture,
Economics & Literature) and it is--reminded that we publish
textbooks for different colleges of the country who are in need.

As stated that publishing medical textbooks is part of our
program, we would like totfocus on some other activities as
following:

1. Publishing Medical Textbooks

This book in your‘hand is a sample of printed textbook. We would
like to continue this project and to end the method of manual
notes and papers. Based on the request of Higher Education
Institutions, there is need to publish about 100 different textbooks
each year.

2. Interactive and Multimedia Teaching

In the beginning of 2010, we were able to allocate multimedia
projectors in the medical colleges of Balkh, Herat, Nangarhar,
Khost & Kandahar. To improve learning environment the
classrooms, conference rooms & laboratories should also be
equipped with multimedia projectors.
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3. Situational Analysis and Needs Assessment

A comprehensive need assessment and situation analysis is
needed of the colleges to find out and evaluate the problems and
future challenges. This would facilitate making a better academic
environment and it would be a useful guide for administration and
other developing projects.

4. College Libraries

New updated and standard textbooks in English language,
journals and related materials for all important subjects based on
international standards should be made @available in the libraries
of the colleges.

5. Laboratories
Each medical college should have-well-equipped, well managed
and fully functional laboratories fordifferent fields.

6. Teaching Hospitals (University Hospitals)

Each medical college should have its own teaching hospital
(University Hospital) or/:opportunities should be provided for
medical students in other/hospitals for practical sessions.

7. Strategic Plan
It would be very nice if each medical college has its own strategic
plan according to the strategic plan of their related universities.

| would like to ask all the lecturers to write new textbooks,
translate or revise their lecture notes or written books and
share them with us to be published. We assure them quality
composition, printing and free of cost distribution to the
medical colleges.
| would like the students to encourage and assist their
lecturers in this regard. We welcome any recommendations
and suggestions for improvement.
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We are very thankful to the German Federal Foreign Office &
German Academic Exchange Service (DAAD) for providing funds
for 90 different medical textbooks and the printing process for 50 of
them are ongoing. | am also thankful to Dr. Salmaj Turial from J.
Gutenberg University Mainz/Germany, Dieter Hampel member of
Afghanic/Germany and Afghanic organization for their support in
administrative & technical affairs.

| am especially grateful to GIZ (German Society for International
Cooperation) and CIM (Centre for International Migration &
Development) for providing working opportunities for me during the
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ABSTRACT

Medical Microbiology is a basic subject which deals with different
microorganisms that has medical importance. It has been taught in
the Medicine, Dentistry, Nursing, Public Health, Allied Health,
Technology and Pharmacy colleges.

The first volume of Medical Microbiology is prepared according to
the curriculum of Kabul Medical University and has four sections
and 9 chapters (Morphology and Physiology of Microorganisms,
Normal Microbial Flora, Infections, Immunology, Genetic of
Microbes, Antimicrobial Therapy and Systemic infections).It contains
essential information about those microorganisms which can cause
diseases inside the human body. In addition it is designed with
pictures and diagrams.

Since infectious diseases are,very common in Afghanistan, |
strongly recommend the studying of this book for medical students,
young doctors and medical technologists.

All efforts have gone into_equipping each section of this book with
required pictures, collecting all information from a valid reference.

At the end, | am also thankful to German Ministry of foreign affairs
and DAAD for publishing this book.

Sincerely,

Prof. Dr Obaidullah Obaid
Minister of Higher Education and
Head of Microbiology Department,
Kabul Medical University
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