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ABSTRACT
The lymphocyte sub-populations cd3, CD4, CDS, CDI9 were determined in the blood of fifty

patients each with acute uncomplicated Neisseria gonorrhoea: Chlamydia trachomatis and

Haemophilus ducreyi genital infection. Macrophage migration inhibition factor (MIF) test to
purified protein derivative (PPD) to assess functiond cell mediated immunity and the polymorph
function test for the evaluation of phagocytosis and bactericidal activity were also assessed in
the same patients. Comparison was made of the above results with thirty (30) normal healthy
age. and sex matched controls.

Neisseria gonorrhoea studies

The mean lymphocyte subsets CD3, CD8, CD19 absolute numbers were raised compared to
control subjects, although nat significantly (p > 0.05) in dl the patients. CD4 cells percentages
in thirteen patients (26%) were below the vaue in the norma hedthy control, athough not
significantly (p=0.01). There is tendency to reversal of the CD4/CD8 cdl ratio in this disease.
The study suggests that T-cell were activated during this disease, and that they may have arole
in the containment of this infection. Macrophage inhibition factor test, indicated that there is
a partia acquired cell mediated immunity in gonococcal urethritis and cervicitis.

The polymorph function usng Staphylococcus aureus as assay test indicated that there is no

impairment in the polymorphonuclear leucocyte cell function in comparison to controls.

Chlamydia trachomatis studies.

The study in Chlamydia trachomatis genital infection showed that there is no significant increase

in lymphocyte subsets of CD3, CD8, CD19, p > 0.05. Fourteen (14) or 28% of the patients

XV



had CD4 cells below the mean of the control subjects, though none significantly, p > 0.05. The
CD4/CD8 cell ratio was not inverted in this disease.

Acquired protective cell mediated immunity in Chlamydia trachomatis genital infection was
assessed by the Macrophage Migration Inhibition Factor (MIF), a cytokine. The study showed
that there is complete acquired protective cell mediated immunity in chlamydia genital infection,
though p < 0.05.

The Bacterial Killing Index (BKI) was assayed by the ability of the neutrophil to ingest
Staphylococcus aureus. There was no impairment in the polymorphonuclear cells to eliminate
Staphylococcus aureus of capacity. Therefore, there is no impairment of polymorph function in
Chlamydia genital infection.

Haemophilus ducreyi studies.

The study in Haemophilus ducreyi genital infection indicated that nine (9) or. 18% of the
patients' CD3 cells were below the control value: Fourteen (14) or 28% of the patients' CD8
cells were below the control value Eleven (11) or 22% of the patients' CD8 cells below the
control value, al these differences were not significant p > 0.05. The CD1.9 cells of al the
patients were above, the normal control subjects, though not significant, p > 0.05.

The cell mediated immunity was assessed by measurement of the Macrophage Migration
Inhibition Factor (MIF), a lymphocytokine. The study indicated that there is a incomplete cell
mediated acquired immunity in H. ducreyi genital ulcer. The polymorph function was assessed

and found to be intact.
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CHAPTER ONE
100 GENERAL INTRODUCTION

Sexually transmitted discases are a group of communicable discases that are transferred
predominantly by sexual contact (1),
A sexually transimtted  discase (STD) s detined as one i which sexual contact is
epidemiologically important but 15 not the only mode of acquisition (2), Venercal discases and
sexually transmitted discases are the same discase, transmitted through sexual contact or by
venereal route. For several years the term venereal disease was used for STD. Because of social
distaste, embarrassment. disgust, shame, horror, immoral connotation and social stigmata, the
term sexually transmitted disease has replaced venereal disease, which 1s less acceptable to the
public. However the change in nomenclature has not changed the definitions and the route of
transmission of the diseasc.

It is evident that the world 1s currently witnessmg a profound change and increase in sexually
transmitted  discases: The advem of Acquired Immimc Deficiency Syndrome. (AIDS) has
complicated the issue and made matters worse. In previous years, sexually trﬁnsmittcd diseases
included mainly the classical types - gonorrhoea, syphilis, chancroid, lymphogranuloma inguinale
and donovanosis - and they have been called the first generation of STD (3). The second

gencration STD s are Herpes virus Hepatiis B ovirus, Chlamydia trachomatis infection. Third

generation of STD s Acquired Immune Deticiency Syndrome as a result of infection with HIV.

Sce Tables | & 2.



TABLE 1

"TRADITIONAL" SEXUALLY TRANSMITTED DISEASES

FIRST GENERATION SEXUALLY TRANSMITTED DISEASES

Micro-organism

Treponema pallidum

Neitsseria gonorrhoea

Haemophilus ducreyi

Chlamydia_Trachomatis

Donovania_granulomatis

Protozoa: -

Trichomonas vaginalis
Ectoparasites:

Phthirius pubis

Sarcoptes scabies

Diseases

Gonorrhoea

Chancroid

Lymphogranuloma Venereum (LGV)

Granuloma inguinale

Trichomoniasis

Scabies



TABLE 2

SECOND GENERATION SEXUALLY TRANSMITIED DISEASES

Microorganism Discases

Bacteria

Chlamydia trachomatis (genital strains) Non-gonococcal urethritis, epididymitis,
cervicits, salpimgits, neonatal
CoONpURCHvitG

Urcaplasma urealyticum Non-gonococcal urethrits

Shigella o Shigellosis (Homosexual men)

Viruses o

Herpes sfmplex virus | Genital herpes

Human Papilloma virus Genital warts

Cytomegalovirus Neonatal disease

Hepatius B and C viruses Hepatitis

Protozoa

Entamoeba histolytica Amoehiasis (Homosexual men)

Gihardia lamblia Giardiasis .

Trichomonas vaginalis Vagmits '

Because of the improve road net works it 1s now possible to contact STD in the rural area and
transport it to the cities, and vice visa. Air travel, because of airports, built in states many of

the Federaton has aided migration from one part of the country to another, and casual sexuval



mtercourse is recognized nisk tactor associated with wravelling (4). In many communities in
Nigeria, virginity is no longer a strong virtuous factor in marriage.(3) The increase n the
number of higher Institutions of learning - Polytechnic, Colleges of Education and Universities
has led to merease in social contact of all age groups. Furthermore, the National Youth Service
Corps (NYSC), caused the sudden icrease o mobility of the young age groups su_scuplihlc to
STD. The Nigeria civit war of 1968 - 1970, led to the stranded women taking to prostitution.
In Nigeria there are few specialists in venercology or genitourinary medicine, leading to increase
m and comphications ot STD (4).

Bello 1983 observed that the sex incidence m STD follows the global pattern, with male to
temale ratio of 15:1 0 10:1. Because in Nigeria males are mobile and adventurous and i:llj(}:v
carly social contact than female (6). Beside in Northern Nigeria for example men are more
readily symptomatic than women, and the males are more likely to seek medical attention
because of cultural barriers.

At the West Alrican College of Physician, conterence i Kaduna (1993) whose theme was Life
style diseases Onvemelukwe emphasized that life styles were risk factors for STD, as well as
for non-communicable discases ke obesity, hypertension, diabetes mellitus etc (7). Although
Nigertans are highly religious and ethmcally oriented these dispositions seem not to have affected
the transmussion ot STD, as pre-marital and extra -martal sexual contacts are very rampant
leading 1o high mcidence of STD, whose mode of transmission is largely heterosexual in Nigeria
{8).

The use of contraceptive particularly condoms is himited to a small (5%) percentage of the
Nigerian population (5).  Most treatment of STD an the rural areas is done by alternative

medical practutioner, and been poorly managed, their spread 1s consequently increased (4).



OT - AIMS AND OBJIECTIVES OF THE STUDY

There is the need to vestigate sexuvally transmitted discases which have plagued man fnlr
centuries i order to,

d. advance medical Knowledge of the discases and understand the state of immunity in patients
who get these diseases. Such knowledge could assist i the control and treatment of STD and
lead 10 development of vaccines 1o prevent and chminate these diseascs.

The aims of the study are therelore

. To determine the cellular immunological responses of patients with specified  STD by
determining lymphocyte sub-populations, CD3. CD4. CDS, CD1Y:

2. Determine the macrophage migration mhibition factor (MIF) test as a reflection of the
functional integrity of the cellular immunity ot the these patients;

3. To assay the newtrophil bactericidal index of these patients m order 10 determine whether
there are defects n i-l:ll‘ll:.‘lii'lli ot the neutrophils of ifected patients.

The Sexually transmitted diseases studied were:

Neisseria gonorrhoca genital Intecnon,

Chlamydia trachomatis genital Infection.

Haemophilus ducreyr genital Ulcer.



CHAPTER TWO

2.00 | LITERATURE REVIEW.

2,01 Epidemiology of STD.

The marked increase in sexually transmitted infections during the last decade has led to renewed

mterest in the immunology of these discases (9.10). The spectrum of sexually transmitted

diseases has widened, as more diseases are being icluded mto the hist of STD. Oriel in 1982
‘

divided the STD into the "traditional” STD and the second Generation STD (3). The Centre for

Diseases Control in Atlanta in 1993 listed 20 discases (11). At that time, this excluded Acquin:ﬂ

Immuno-Deficiency Syndrome (AIDS). fust as the hst 1s increasing or being enlarged. the

mcidence of STD 1s mcereasing world wide. (12.13). '

The true meidence of STD is ditticult to determane. In some countries, they are not reported at

all because of social economic implications and impact, especially, on religion, moral behaviour

i

tourism and hotel dustry (14, 15). In other countries, hke Norway and Sweden only the

traditional STD are reported, while others go unreported or ignored. Under reporting is a world

wide problem, particularly 1 countries where substantial numbers of patients ‘are treated

privately or by quacks (16). However i Scandinavia and United Kingdom, 90% of the patients

with STD are }rc;ucd in hospital chinies and the statstics are most rehable (17).

National Staustics give a reasonable wdea ot the trend of mtections. In United States of ml)cricu'

it 1s behieved that 807% of patients with STD are treated privately and most cases go unrep_ortcd

(16). In countrics ¢.g. Britain and France there 1 accurate reporting (18). Also the cause df

under reporting may also be due to cultural reasons, males cannot examine female gemitals

especially where female patients are only examined by female doctors (18).

The vear 1989 marked the centenary of Ducrey’s discovery of the bacillus, Haemophilus ducreyi



{20). During the first two decades tollowing his discovery. at least a score of microbiologists
and chinicians studied both the organism and the disease chancroid(21).

However. during the nexat seven decades, there was a dearth of interest, with fewer than thirty
sigmificant publications. During the wenth decade sice the H. ducreyi discovery, interest has re-
awakened because of chancroid outbreaks i several parts of the globe, hke in Winnipeg,
Capada. Greenland, Southern Caltorma and more recently o Dallas, ‘Texas, Boston,
Massachussets, New York and Orlando (20) ('Iz:nm'rtlml s regarded as a tropical sexually
transmitted discase, and theretore eftorts tended to be concentrated more on its treatment and

management and not on the mechanism of the discase (22, 23, 24, 25).

Thus investigation on the humoral or cell mediated immune responses 1s scarce or non-existent.

2,02 Agents of Sexually transmitted Discase:
The Centre for Disease Control, Atlanta has identified twenty pathogens known to be implicated

in STD(10). These pathogens and the discases they cause are shown in tables | and 2.

2.03  Causes of global increase in STD.

Sexually transmitted discases have always existed side lnxy side with man, as sex is one of the
social and biological obligations of man and woman, Lack of sexual desire is abnormal or may
be symptomatic of a psychosomatic disorder (26). However, the present high level of which can
be termed hyperendemic may be due to the following important contributing factors:

a. Demographic tactor,

The baby boom of the seventics, and mcrease of the population after the world war [l in most

countries, has led 1o increase of the young population of adults (26). The age of menarche has



decreased i western world and some third world countries including Nigeria(27). Therefore,
there are more young people at risk of acquired sexually transmitted pathogens.

In Europe. the estimated number of umnngranis was about 4 million in 1982 consisting mainly
unmarried men and women and these people have settled into new cultural environment, and
acquired S'l"l) through casual sex encounters.,

The world has become a global village, which has been made possible by increasing air travel,
and availabihity of fast awrplanes. Business and holiday trips which were not possible in previous

years are now possible. During such trips. casual sex encounters are possible.

2,04 Behavioural Factor:

Extra-marial sexual encounters, which were trowned at i olden days, are rampant now.
[n fact in western countries, a satisfactory sex life is seen as basic human right. Premarital
sexual ntercourse 1s more accepted now. I is therefore possible for man or woman to have
sexual intercourse with several people before marriage and the consequence could be STD (28).

Pornographic tilms, sexual content of newspapers and magazines, sex boutiques, films,
television programmes, and cable satelhite television introduce young people to direct sexual
experience. Commercial sex workers previously called prostitutes also contribute to the spread
and merease ot STD. For example, in United Kingdom, 10 - 15% of gonorrhoea are spread by
commercial sex workers (29). In developing countries, the influence l-ﬂ‘ indigenous culture and
religious impact may still have inhibiting influence on the rural pbpulation (29).

The increasing wave of drug addiction and consumption of alcohol have led to the
mcrease 1n casual sexual experience after the consumption of such drugs and alcohol particularly

western societies and westernising societies.



The itroduction ot contraceptive has been claimed to encourage sexual experiences and
increase in STD. The role of contraceptive remains controversiad as there are proponents and
opponents(S). In western societies, homosexual practices have contributed to increase in STD,
and mdeed the first cases of AIDS were diagnosed in homosexual men (30).

Homosexual sex practices are not vet significant contributing factors in African and some

e I . ’
Mhird World' countries. where it remains a4 “taboo™ 10 be a homosexual. Pathogens such as

Entamoeba histolytica, Grardia _lamblix, Shigelta species, have been spread  sexually by

homosexuals (31).

2.05  Medical factors:

The availability of over-the-counter drugs particularly antibiotics without prescription has
encouraged self-medication of STD, and theretore mtroducing resistant strains. This practice is
common in Third World countries particularly in Nigcr;;1(33). Self medicaton increases the
spread ot resistanmt strains (33). Betore the advem of AIDS, scanty hours were devoted 1o the
teaching of STD in most medical schools in United S}ulcs of America while in some other
medical schools 1t was non-existent (34). In developing countries where there is shortage of
medical spcrmlist.;; i the arca of gentourinary medicine (venercology) the problem is even more
enormous as most medical professional have scanty knowledge of the management of STD (34).

Another important factor in promotion of STD is co-intection with multiple t‘)rgan_isms.
Patiecnts with STD are more hikely than others to have muluple sexual partnﬁrs. therefore
simultancous infections are common. For example gonorrhoea can co-exist in 23% of women

L

with trichomoniasis while Trichomonas vagimalis can be recovered Trom 4-32% of men and 27%

- 63% of women with acute gonococcal ifection (35).



The abuse of anttmicrobial drugs has carlicr been menttoned as oue of the contributing
factors to the spread of STD. Osoby and co-workers i 1977, in Ibadan obtained a rcduccfi
sensitvity rate of 82.5% for 80 strains of Neisseri gonorrhoea to penicillin (36). Antimicrobial
are freely avalable withoumt medical preseription. The sad consequences of this bacterial
resistance phenomenon is that the treatment of venereal intections is becoming more difficult and
expensive, and i a country where healthcare s low down in priority in the budget, the
implication are palpable (37). In Nagern it was postulated that the yaws caused by Treponema

pertenue, which was prevalent in the south in carly 1940°s protected the southern Nigeria

population from syphilis unlike in Northern Nigeria(37). As yaws has been eradicated by WHO
in Nigeria, the cross-ummunity it confers in the southern Nigeria has been lost in the present

generation.

2.06 Complications of sexually transmitted discases.

Neonatal Complications: '

Ophthalmia Neonatorum. This 1s detined as conjunctivitis rh.al oceurs in the first 4 weeks
of lite, and though 1 is not life threatening it poses considerable r:'sklui' ocular damage ot
blindness 11 not diagnosed and treated appropriately (38).

In developed countries, the mcidence of ophthalmia neonatorum varies from 0.2 - 05%
ot Live births (38). There s Little mtormation from the third world but in African countries, il
is as high as 10 to 34% (39).

Sexually transmitted diseases have been implicated as cause of ophthalmia neonatorum

among which Neisseria gonorrhoca and Chlamydia trachomatis have attracted most attention(39).

Chlamydia may be acquired from the vaginal route during delivery from mothers who are

10



symptomatic or asymptomatic. For example [8% 1o 74% of babies born to women infected with

Chlamydia trachomatis will develop ophthalmia neonatorum(40). Other pathogens not causing

sexually transmitted  discases have been implicated  such as, Group B streptococeus,
Staphylococcus aurcus, Haemophilus intluenza and Streptococcus pneumonia(40).

In developed countries, Chlamydia trachomatis is responsible tor up 1o 50% of cases ol
u;)hlhalnn;:' neonatorum{40). In contrast, Newsseria gonorrhoea 1s a rare cause ol ophthalmia in
many western European countries (41). In thard world and African countries, gonorrhoea is
responsible tor between 20% and 73% cases of ophthalmia (42), African studies have shown C.
trachomatis to be rt.'.;pnnsihlt: for 7.3% ophthalimia neonatorum in Kenya: 5% in Gambia 27%
i Gabon 19% 1 Central Atrica (43)

Betore the advent ot antimicrobial. physicians and surgeons spent major part of their
medical practice in management o! complications of STD  such as tertiary syphilis, urethral
strictures and infertility. The mcidence of these complications has reduced to some extent in
developed countries, but m third world and African countries, these complications still constitute
t

major medical problem (44).

2.07  Local Complications:

() Eprdidymits: This s a common complication of gonorrhoea and many patients
become ntertile as a result, Today gonococcal epididymits s uncommon in the developed

world. Currently Chlamydia trachomaus micction has overtaken gonorrhoea, as the major cause

ot acute epididymitis in young men in United State of America (45).

(b) Acute salpingitis: This is caused by ascending infectidn from cervix and is a diseasc

of sexually active young women. The commonest cause of this is gonorrhoea. Just as in

epididymins, chlamydia mfection has overtaken gonorrhoca in western countries as the major

-

o 47385,



cause of acute salpingitis (40). Other STD's causing acute salpingitis include candidiasis,

Mycoplasma hominis or M urealyticum. Prumary mfection may be Neisseria gonorrhoea or

Chlamydia trachomatis, complicated by secondary mfection with anacrobes and other vaginal

commensals.

Westrom (1975) has estimated that even with antibiotie treatment, tubal occlusion occurs
m 3% of women atter one attack of salpiogns e 365 atter two attacks, and ‘in 75 % alter
three (47). A woman who has had salpingitis six times 15 more likely to have an ectopic

pregnancy.

(c) Infertility:

Infertilny rate had risen sharply i recent times in parallel with increasing incidence of
STD (48). In Atrican countries, mfertibity consumes a major proportion of reproductive health
care resources. In sub-Saharan African countries, the prevalence of female inferulity may be as
high as 3( ’,’;- while the rate in males is up to 20% (23). In Nigeria, STD accounts for 50% of
mfertiity o omales and females (49). In Britam and United States of America, the prevalence of
mfertihity 1s between 30% and 80% . Salpingits accounts for 150,000-200,000 per year infertile
women in United States of America (50).

(dy Systemic Diseases:

Sexually transmitted diseases may spread and cause diseases which are remote from the
mtially nfected genital sites. These complications affect large numbers of patients globally, for
example. gonococeal infection if untreated leads o septicaemia (51). The complications of STD
include many medical syndromes like: 1) Renter’s syndrome which has been associated with

Chlamydia trachomatis; 2) Urethral syndrome: 3) Fitz-Hugh-Cutis syndrome.
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(e) Cervical neoplasm:

The main epidemiological determinams of carcinoma of the cervix are age of first
intercourse and multiple sex partners (52). 1t 1s being thought that a sexually transmitted
oncogenic pathogen may be implicated i the pathogenesis of the neoplasm (53). In recent years
there has been association between Herpes simplex virus type 2 and papilloma virus in the
actiology of carcinoma of the cervix (54). It has been recommended that women attending STD
chnies should have cervical cytological exammation regularly (55).

!
208  Syndrome Associated with Sexually Transmitted Diseases.

(a). Reiter's syndrome,

Definition: Rewer’s syndrome, also called Reiter’s disease, infectious uroarthritis,
venereal arthritis, diopathic blennorrheal arthinitis, arthrits urethritica, 15 a triad or tetrad
consisting of () arthrius, (b) non ponococcal urethrivs (¢) conjunctivits, (d) mucocutaneous
manifestations. s a disease of the young age group affegting men and women ot 15 - 20 years.
Reiter’s disease is believed to be precipitated by urogenital or gastro-intestinal infections in

susceptible individuals of HLA-B27 (56).

The symptoms and signs: The triad of Reter’s syndrome usually develop over 10 days
10 21 days. Urethrits usually develop hirst, tollowed by conjunctivitis, then arthritis. An attack

of dysentery or sexually transmitted discases may precipitate the syndrome. Causative organisms

implicated are Chlamydia trachomatis, Neisseria gonorrhoea, T-ureaplasma urealyticum. Other

lesser causes are Haemophilus vaginalis Trichomonas vaginalis, Candida species, Schistosoma

haematobium(56). "

[
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The condition 1s not usually recognized so that the incidence is virtually unknown.
However, i Ibadan. Nigeria, 33% of patients with STD and in Sudan 35% of men with STD
i Khartoum had non-specitic urethritis (57).

(h) Urethral Svndrome

1]

This is also called abacterial cysnitis, a bacteriauric frequéncy. The syndrome consist of
dysuria, trequency, urgency, teeling ol mcomplete bladder cmptiymg in the apparent absence ol
significant bacteriuria. It may be present atter treaunent of STD. The causes are usually an
attermath of sexual intercourse other canses are, allergy to nylon underwear, biological washing
powder, cold bubble baths, non signihicant bacteriurta (10" colony formimg units/ml)(58).
Fastidious or difficult to culture organism or anacrobes have being implicated(58). Chlamydia
trachomatis or a virus have also been imphcated (58). Patients of 40 years age and above are
usually atfected and temales are predommantly involved. Cystoscopy sh-uws typical inflammatory
changes with uleeration of the bladder base. Inital management of urethral syndrome is by
prophylactic antumicrobial therapy for 6 months to prevent bacteriuria recurrences (39).

(c) Beheet's Disease.
'

The chimical triad of recurrent oral and pennat ulceration, uveitis and ocular inflammation
and imvolvement of the central nervous system are typical, Central nervous involvement includes
cramal nerve palsies, seizure, mental disturbance, aphasia, hemiparesis, ccrchru! ataxia (00).
Beheet's discase 1s typically characierized by oral and genital ulceration, iritis, polyarthritis of
variable distribution that may be enther chronic or episodic. Less common features are erythema
nodosum, pustular skin lesions, neurological and gastro intestinal manifestations and HLA - B
27 may be predisposing feature. Beheet's disease is more common in the Eastern Mediterranean
Countries, Japan and associated organisms are Herpes simplex, Epstein-Barr virus, enterovirus

(60}, '
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() Fitz-Hugh-Cutis Svndrome
STD may spread from the vagmal and cervical arca to the Fallopian tubes and into the
perntoneal cavity and up the right colonic gutter to produce a perithepatitis.  This 1s an unusual

'

complication ot genital infectnion n the female. It occurs when gonococel spread from the
!
Fallopian tube and produce a localized peritomns. Any area ol the peritoneal cavity may be

mvolved but the right upper quadrant s the commonest site. The organisms implicated are

mainly gonococcus and chlamydia trachomatis (61).

209 0 SIGNS AND SYMPTOMS OF GONOCOCCAL URETUHRITIS AND CHLAMYDIA

GENITAL INFECTION.

Gonococcal and chlamydia  genital mfections are strikingly similar in signs and
symptoms. The incubation period of chlamydia infection is however longer than that o-f
gonorrhoca mfection (which is 7 days 10 several weeks)., Chlamydia infection causes watery,
mucoid discharge with presence of many polymorphoniuclear leukocytes but without gram-
negative diplococet i the smear, Chlinical symptoms in women include vaginal discharge,
dysuria, mcreased urinary frequency and soreness n the vagina. Further clinical signs clinical
signs depends on part of the lower genital tract mfected and include evidence of cervical
soreness and visible redness: cervical erosion with red colour and presence of thick mucoid
discharge on the ccto=cervix and sometimes extending to the endo-cervix, acute cervicitis with
cervical congestion erythema, abnormal  exudate, oedema, hypertrophic erosion or cervical

lymphoid follicular formation.
!



I men, however with uncomphicated ifection. profuse or mild purulent urethral
discharge may i both chlamydia and gonorrhoea urethrits persistent or recurrent urethritis may
occur atter treatment of gonorrhoca.  Particularly disturbing is pain on micturition while the
associated signs and symptoms may be due 1o complications.

2,10 SIGNS AND SYMPTOMS OF GENITAL ULCER DUE TO H. DUCREY]
f

Following a previous history of sexual exposure which may be for 2 days and 17 days,
a genital ulcer may appear. This tume mterval may be reduced M there was previous genital
lesion. A small papilly, which may be pantul at fust appears on the genital area and breaks
down to form an ulcer. The uleer is similar to syphilitic chancre and occurs mostly on the
coronal sulcus and other parts of the glans penis, (53,62,03).

On examination by retraction of the toreskin, a lesion of multiple shallow ulcers may be
observed about 0.3 - 2.5 cm diameter. 1t may have a r;fggud border or a purulent base.

Unilateral or bilateral tender inguinal adenopathy may be seen, i addition to the gental
ulcer(s). It the mgumal Tymph nodes are aspirated, they may yield H. ducreyi and this forms
part of the diagnostic test for this sexually transmitted disease (64).

211 PATHOLOGY

Superticial necrosis pervaded with polymorphonuclear leukocytes and a peripheral zone
rich w plasma cells, lymphoeytes and epithebal and endothelial leukocytes were described by
Dienst (65). They placed responsibility tor the superficial necrosis on the existence of acute
perivasculitis and endovasculitis with swelling of the endothelium. The granulomatous reactioh
seen in chancroidal ulcers 1s highly suggestive of the diagnosis and in many cases may be

'

diagnostic.

2,12 Geogeraphical Distribution of Sexually Transmitted Diseases

STD 1s found in all parts of the world and recent data indicate¢ a steady rise in the

statistics (12). Figure 1 shows steady global mcrease: Figure 2 depicts meidence of diseases in
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developed countries bke USA. Bruam. Sweden, and the Western European countries. In
developed countries. with more medical tacilities, higher imcome, more educated populations,
readily available medical services. mcorporation ol adequate (lrugsl. trained statl and laboratory
tacihmes. STD has a favourable outcome. The study of the cpidc:ﬁinlngy of STD in developing
countries of the tropical countrics 1s a more dificult task, (66) as it highhights the diftferences
m developed and poor nations m the arcas ot difterenual wealth, poverty, knowledge or lack of
Knowledge. good or poor commumication, stable or !Ili‘llfillll population, and predominance ol
urban or predommant rural populations.

Additionally. the geographical distribution of STD varies within tropical, subtropical
developing countries as illustrated i Table 3. In Nigeria, the distribution of STD also differs
between Northern States and Southern States (67). Studies by Bello and Elegba tn Zaria (68),
Osoba in Ibadan (69), Acholonu in Owcerrt (70) illustrate this trend. The differences are due to
low literacy level, poor personal hygiene, poverty, inequality of distribution ot medical tacilities.
It s hoped that the igh incidence of STD may be slowed down or decreased with the advent
ot AIDS epidemic which places demands upon man and woman to modity their sexual behaviour
i various ways. The moditication may be brought about by intense sex education directed to

sexually active age groups in the 18-50 years ot age bracket,



Fig 1 Reported gonorrhoea incidence per 100.000 population in some industrialized

countries
Fig 2 Reported incidence of gonorrhoea per 100,000 population in four Scandinavian
countries 1935 - 80

2.13  Epidemiology of Neisseria gonorrhoca

{}nm;rrhnc;a which 1s one of the commonest traditional sexually transmitted diseases s
present i all countries of the world. Atempts at control of this STD has not pmvcdSllbccsst'ul.
Man himsell 18 to be blamed being the only natural host. In 1972, Roberts, estimated the
incidence to be about 70 million and Morton i 1972, estimated the gonorrhoea cases to be 200

mithion (72.73).

(1) Developed Countries.,

The statustics of gonorrhoea and other STD's in dcvclupctl and Western European
countries arc less than accurate (74). Notification of STD is more complete in some countries
than i others.  For example in Denmark, most cultures are pcrl’urme.d in one laboratory (75).
in United Kingdom, 80%-90% of cases are treated at STD clinics and are therefore reported,
whilst 95% of general pracutioners refer men with urethritis to STD clinics (76); In United
States of Amernica, 1 milhion out of 2.7 maillion cases were reported (o the health authorities m
1976. that s 62% under-reporting (77). Figure 2 shows the numbers of reported cases of
conorrhoea for some countries. The tall i incidence rate in chdlcn between 1970-1977, was
due 1o increased used of condoms, more open attitudes 10 STD and the increased cfficacy in the

detection of female cases.
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Morton in 1976 and Wiesner and co-workers in 1976 drew attention to seasonal variation
with third quarter (July - September) peaks in United Kingdom and United States of America
(77.78). This was due 1o climatic conditions. sociosexual behaviour, virulence of gonococci and

control programmes.

(h) Tropical, Subtropical, Developing Nations. |

Gonococeal cases reported by some countries are grossly maccurate due 1o political and
social implications (74). Various study groups in Ibhadan (79): Zaria (80) and Lagos (81) h;WL_'
given incidences of STD. Selected population studies in Africa and Asia reveal very high

prevalence rates within range of 3% to 18% (82). In Uganda, Arya, and co-workers in 1973 and

Arva & Taber in 1975 found 8.9% of men and 18.3% of women respectively in Tego district

had Neisseria gonorrhoea (83,84). WHO considered N. gonorrhoea to be a major underlying
cause of high prevalence of infertility i parts o’ Africa (85).

In Nigerta, there were 600 per 1000 nfection rate of gonorrhoea in Nigeria troops (86).
Gonorrhoea accounted for 4907.6 per 10,000 cases in Lagos (87). Other studies are 97 per 1000
cases in Sokoto (88): 17% of hospital paticms m Ibadan (79); and 5.5% n Zaria (8d). In South
Atrica, Ballard et al 1977 found out that the mcidence of Neisseria gonorrhoea was 54 % of 212

male white population attending STD chinic i Johannesburg (89).

2.14  Epidemiology of Chlamydia trachomatis genital infection

Intormation about the mcidence of chlamydia genital infection has come mostly from
developed countries as the rather complex diagnostic techniques are not yet widely available.

There are few epidemiological reports from South Africa and Nigeria (90,91). At present it
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'
appears the chlamydia genital infection is the most common cause of sexually transmitted

diseases in Britain, North America, Scandimavian countries (92.93). Probably because genital
chlamydia infection are otten neither recogmised, correctly diagnosed or properly treated, there
secemed 1o be virtual epidemics in many countrics of the world (94). See Table 3
The study of the epidemiology of chlamydia genntal infection assumed definitive trend,
from 1965, when Gordon & Quan mtroduced accurate diagnostic and isolation method (93).
1

Previously it was classified under, various names such as non-gonococcal urethritis, post-

gonococcal urethritis (96),

2.15  Epidemioclogy of H. dpcrevi .

There i1s a paucity ol intormation concerning the incidence and epidemiology of
chancroid, primarily due to difficulties mherent in making an accurate diagnosis of chancroid.

In the five years before 1981, the number of cases of soft sore reported annually in
Califorma was 21 per 100.000. In the United States during the same time period, this figure was
646 per 100,000, In recent years there have been outbreaks of chancroid in Winnipeg Canada,
Greenland, and w United States ot America. The following states have reported outbreaks,
Cahitornia, Texas (Dallas) Massachussets (Boston), New York, Florida (Orlando) (20). In United

f
Kmgdom {Shettield). chancroid has been reported from



TABLE 3

[
Subtropical Countries (Male & Female) WHO Geneva 1990 (12)

Men with Urethritis Chlamydia trachomatis
Countries ' Isolated Antibodies %
South Atrica 9.2

Swaziland 2.7

Simgapore 5154

Gambia 15.4

Iran 8.8 15.7
Giabon 16.34

Men Atlcpding STD Clinic

Lthiopia 45.3
Nigeria 18.7
Sudan 4.4

Women Atending STD Clinic

South Africa 13.3
Ethiopia 32.4
Nigeria 26.7

Sudan 10.4



merchant sea men and busmessmen returnmg trom endemic arcas of Asia and Africa (97).
In the developing countries, chancroid remains ';n common sexually transmitted disease.
It has been reported m Southeast Asia. Singapore, Vietnam, Korea and Philippines (98). I-’iuld
studies 1in Gambia, Kenya, Swaziland and Uganda have wdentified chancroid as one of the
common sexually transmitted discases (23). Iy Nigera, few studies have been conducted (99).
In California. 959 of contirmed cases were men while 5% were women (20). In Kenya,
prostitutes are the most frequenty named source of contacts, The most commonly aflected age

groups is 18-30 years m men (23).

216 SUSCEPTIBILITY TO INFECTION COLONIZATION OF MUCOSAL

SURFACES EXAMPLE OF GONOCOCCUS:

Once deposited on a mucosal surface i a new host gonococct must establish themselves
rapidly 1o avoud ht:ll"lg washed away by mucosal secretions. It is now accepted that micro -
orgamsm must be able 1o wdhere (o epithehal cells it they are to colonize mucosal surface
successtully (100). Electron microscopy of urcthral scrapings from men with gonorrhoea show
gonococct attached to the surface of urethral epithelial ‘cells, and entering them apparently by
phagocytosss (100).

The mechanism by which gonococet attach to and invade epithelial cells is known, as it

1
15 hikely 10 anvolve anteraction between components on the surface of both gonococer and
epithichial cells. When cultured i the laboratory, virulent gonococeal cells produce filamentous
surface projecuons termed pih, which promote therr atachment to cells and 10 l-'a“opian be
mucosa. However the importance of pilt i naturally occurring gonococceal infections has been
questioned since pili are rarely scen on electron microscopy of gonococcus in the specimen

patient (100).



Furthermore, studies with genmital tissue maintained in organ culture have shown that
gonococe that lack pifi may nevertheless atiach 1o and invade epithelial cells, demonstrating that
pilt are not essential for atachment and mvasion (100).

Some preliminary evidence suggest that sugar residues on the gonococcal surfaces are
mvolved in the attachment process, but whether these sugars are’ components of gonococcill
endotoxin or other molecule such as surtace glycoprotein, remain 1o be determined (101). With
regard 1o epithelial cells. gonococcr attach 1o organ cultures of human genial mucosa ol non-
human origin, which suggest that there may be receplors tor gonococel that are found on only
human cells (102). At present there is no direct evidence for such receptors sites. This is an
attractive hypothesis as it 1s i keeping with the finding that man is the only known natural host

lor gonococcus.

2,17 HUMORAL RESPONSES.

Several studies have been directed towards humoral mechanisms in sexually transmitted
discases. Some have attempted o refme serological assays (103). Serological assays have
generally beén of limited value because of lack of purified antigens and or because the sensitivity
of the assay was so slight. Buchanan and co-workers in 1973, using gonococcal pili provided
a specitic and sensitive assay for detecting recent gonococcal infection (104). While piliated
gonococct are associated with virulence in humans, the presence of circulating anti-pilar

antibodies does not protect agamst subsequent infecton (104, 105, 106).



2.17.1 HUMORAL BRS]’():\‘SES IN GONORRIOEA INFECTION:

Specific humoral immune responscs develop tollowing gonococcal infection. The prcscncé
i serum of anubody to N, gonorrhoea has been demonstrated using a variety of techniques
mncluding  immunotluorescence  (107): radiommmunoassay  (108): and  enzyme - linked
imimunosorbent assay (109). Furthermore. some of these techniques have also been used to
demonstrate the presence of anti-gonococcal antibody m urethral exudate trom males (110), and
genital secretions from temales (111). Development of Humoral immune responses does not
prevent patients from repeated mftections of gonorrhoca (112), The reasons for the susceptibility
of patients to re-infections may be connected with the antigenic heterogeneity of N. ‘gonorrhoea
{106, 111, 1as not Known at present which gonococcal antigens are important in these repeated
intectons, but those mvestigated have been shown 1o be serologically heterogenous.

These antigens include pili, the other membrane protein, and acidic polysaccharide
anugens (112). Other systems using whole organism rather than ;ipccil'ic system h:wc_ also
demonstrated that gonococei are serologically diverse (112). Thus, the possihililty exists that
tollowing gonococcal infection, a patient may be immune to re-infection with organisms of the
homologous scrotype, but susceptible to mtection with organisms showing different antigenic
characteristics. [i\'idcnccl to support this concept has come from studies of experimental infection
of chimpanzees and from chambers mimplanted subcutancously m guinea pigs where immunity
'produced by vaccination was strain specific (105,113).

Another factor that may contribute 1o the susceptibility of patients to re-infection with N.
gonarrhoea is the ability of gonococei to elaborate a proteolytic enzyme which cleave human
immunoglobulin of 1gA, (but not IgA,) subclass at the hinge region (114). However, while this

enzyme may mhibn the actuvity of 1gA, 1 s mactive against immunoglobulin G and M classes

.



that are also found in genital tract secretions, thus the signiticance of this enzyme now called
IgA protease m the pathogenesis of gonococeal infection is at present becoming clear, when is
now called IgA protease (115.116).

Secretion of protems mto the extracellular medium by Gram-negative bacteria requires
that they pass across a cell envelop consisting of two membranes,- the eytoplasmic membrane

{

and the outer membrane. To achieve this, bactenal exoproteins utilise a varicty of strategics,
most of which rely on separately encoded accessory transport proteins for translocation lhmugh
the outer membrane (117). The TgA protease tamily of proteins also enzymes are classified as
auto-transporters and thus an exception to this rule. Neisseria IgA protease are synthesized as
large pre-proteins (Iga) consisting ot a N-terminal leader sequence followed by the IgA protease
domam (JgAB). the a-protem (Igac), which is seereted in,conjunction with the protease and the
C-termmal IgAB (116). The export of the secretory domains is accomplished by their stepwise
transport across the cytoplasmie and the outer membranes., 'l'nanﬁ}(}ﬂ of 1gA across the
cytoplasmic membrane is accomplished by the processing of the leader sequence. Extracellular
transport requires. only 1gAf, whose proposed role is to extrude the lgap/e polypeptide chain
across the outer membrane. That lgald surface is demonstrated by the fact that the cloned

structural Iga gene alone 1s sufficient for 1gA protease export from Escherichia coli and

Salmonella species. Auto-proteolytic cleavage at specific processing sites within Iga leads to the
uncoupling of Igap/a from the outer membrane-assembled Igal and mediates further maturation
to the extracellular products Igap and Igac. This model of IgA protease s:ccrclion which i.s
mamly based on studies with the Iga gene product of N. gonorrhoea strain Ms11 also applies

to lga proteases trom other N. gonorrhoea and N. meningitides strains, and it appears that the

related enzymes from Hacemophilus influenza, and a serine protease from Serratia marcescens,
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utilize similar export principles (117).
L
There are three phases i the outer membrane transport, of [gA protease (1) outer

membrane sorting and assembly. (2) the transportation phase and (3) the extracellular release

phasce.

2.17.2 Humoral responses in chlamydia infections

Less 1s known about the roles of immunc responses in genital chlamydia infection than
m ocular miecton (118). While it may scem reasonable to expect the humoral and cell mediated
immune responses evoked to have roles simdar to those m ocular mfection, this may not
necessarily be so (119,120). Infections with chlamydiae in humans result i the formation of
antibodies directed agamst certan surface protemns -- MOMP, and polysaccharides LPS. The
clementary bodies (EB) of chlamydia contam these surface components (MOMP and LPS) which

'

are important in the pathogenesis and evocation of humoral immune responses (121). In men
with chlamydia urethritis IgG anubodices are present m blood (122). While chlamydia infections
usually evoke antibody responses, there are some patients who do not appear to respond. Some

women with nucrobiotogically proved chlamydia urethritis have serum antibodies while some

do not (123).

The presence of anu-chlamydia antibodies i blood and local dischiarges 1s used as a
diagnostic test for chlamydia gemital infections. In women, with chlamydia cervicitis IgM and
lpG are present in the blood, and lgG and lgA antibodies are detected in the secretions (124).
In men with chlamydia urethritis IgG antibodies may be present in blood (125). This may be

possible it the antibody - negative patients have been tested too early, before antibodies develop,

but it appears that chlamydia mfection may not always evoke an antibody response.
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Chlamydia may conceivably have periods of latency and is non-multiplication m vivo.
This may account for above phetiomiemion: but if this occurs in the mucosae, there must either
be period of growth to maintain the infected state, since epithelial cells are constantly shed or

organism must be capable ot persisting into deeper cell layers or remaining in some non-mucosal

site (125).

218 ROLE OF SERUM IRON IN INFECTION.

A further factor that may influence the susceptibility to infection is the ability of the
micro-organism to assimilate serum iron, as addition of exogenous iron has been shown to
protect gonococci against killing by serum (126). Iron in serum and body fluid does not exist
in the free form but is closely associated with iron-binding proteins such as transferrin (TF)or
lactoferrin(LF). To acquire iron, gonococci must be able to obtain iron from the iron-binding
proteins of the host and gonococci had been shown to be capable of producing an iron-binding
siderophere tentatively named "gonobactum” (126). Further understanding of the mechanism by
which gonococci acquire iron could be of value as the prevention of iron assimilation might be

a means of modifying or even preventing gonococcal infection.

The low concentration of Irce iron in body fluids creates bacteriostatic condition lor many
micro-organisms and is an important defence factor against invading bacteria. Consequently,
pathogenic organisms have developed diverse and elaborate system to obtain the iron required
for growth. Many mjero-organisin synthesize high-affinity iron chelators (siderophores) as well

as specific transport systems, for the transport of siderophore-Fe* complexes into the cell. Some



organisms can acquire aron directdy from host ron-binding  proteins by highly specific
recognion and transport system. With the human host potential iron sodrces available w

pathogenic bacteria include transterrmn (1) found in serum and lactoferrin (LF) present on
|
mucosal surtaces (1273, In addition, hacmi-contanimg compounds are a particularly abundant
source ot gm_j won. Pathogens that occupy muracellular niches in vivo can utilize the iron in
haem compounds only atter the hacm s released. This typically oceurs by some (orm of tssue
damage resulting i the release of intracellular material, The abiliy 10 utilize hm:mi_n and
hacmin-containing compounds for murional wwon uptake has been documenied for several
pathogenic bacteria, mcluding the tollowing Vibrio cholerae, Klebsiella pneumonia, Yersinia

pestis, Shigella flexeri, Bordetella pertussis, Streptococcus prneymonia, Haemophilus ducreyi

(128-132).

The gram-negative pathogen Neisseria gonorrhoea is capable of utilizing a wide variety

of iron sources, including TF, LI and hacm-containing compounds (126). Although haemoglobin
can be used as an ron source by most gonococcal strains, haem cannot be used when it is

complexed with hemopoxin or albumin Neisseria gonorrhoea does not produce siderophores, and

acquisition of rron from TF and LE mvolves a family of distinct iron-regulated outer membrane

receprors. These mclude the well-characterized TE-binding protein Thpl and Tbp2 and the LE-

bindmng protein, Lbp. Iron s removed trom T and LI i an energy-dependent manner; however

nerther TE nor LE s iternabized. Once the won trom TE has been internalized, i appears o

be transported onto the terric binding protemn (Fhp). Fbp appears to tunction within the
'

periplasm, shuttling wron trom TF through the periplasm and 1o the {:yloplasmjlc membrane. The

gene for the gonococcal and meningococcal Pbp has been cloned and sequenced, and the

promoter region has been shown to contain two regions that exhibit homology with the

10



Escherichia coli ferric uptake regulator protem (Fur) binding sequence. Fbp appears to be
regulated by a Fur-like mechanism and gonococcal and memngococcal Fur homologs have been

identified (133).

Although the abiluy ot N. gonorchoca 1o utihize haemm and  haemin-contadining
compouils have been documented. the mechanism whereby this organism acquires haemin aye
poorly understood. Two hacnun binding protemns, 97 and 44 kDa, have been purified from N.

gonorrhoea by hacmm-attinity chromatography. However, the role of these proteins in haemin

hacmoglobin binding receptor (HmbR) have been deseribed tor Neisseria meningitides (134).

[t1s not known of similar homologs exito i N. gonorrhoea. The ability to acquire haem iron may
be particularly important for mucosal pathogen ike N. gonorrhoea since a large amount of

haemin is presenmt at mucosal sites because of the desquamation of epithelial cell.

219 ROLE OF COMPLEMENT IN INFECTION

Phagocytosis is the primary defence mechanism against most bacteria as well as many
viruses and protozog. To facilitate gestion. the microbial membrane s coated with complement
and antibody 1o make 1t make "edible”. (opsomzaton). Subsequently. host cell receptors for
these proteins bind and immobihze the microbe (immune adherence). Complement and
immunoglobuling are the two most critical opsonic system of human blood and are products of
mdependent but cooperative parts of the immune system tl3f">). The major goal of the
complement system is to deposit clusters of C3b on the target. This targeting is mediated by IgM
of 128G, the case classical of pathway and by the absence of convertase regulatory prulcim&t
m the case of the alternative pathway. Regulation of €3 activation and destruction of C3b coated

particles are theretore salient issucs in understanding the complement system. The current

31



concept 1s that there are complement receptors (CR) that bind o llfic complement components.
These receptors are group into types. For example complement receptor type one (CR1) are
present for the C3b/C4b to be effective. and this has been dentitied m primates. The Membrane
Cotactor Protem (MCP) also the recepior tor mc;n.lu.l: virus and group A beta haemolytic
streptococet has also been adentitied (136).

The classical activity aseribed o complement depends upon the operation of nine protein
components (C1-C9) actng in sequence ol which the tirst consist of three tr_mjnr suhl’raéliun_s
termed Clq, Clr, Cls. The terminal components of the complement cascade have the ability 10
punch a "Funcvonal hole™ through the cell membrane on which they are fixed, perhaps through
transformation imto an active phosphobipase. that leads 10 cell death. "The tull complement system
leading 10 membrane damage can cause bacteriolysis in Gram-negative organisms by allowing
lysozyme to' reach the plasma membranc where it destroys the mucopeptide layer of the cell
wall.

About 3% of patients with gonorrhoca develop disseminated gonococei infection (DGI)
with haematogenous spread of gonococer from the primary site of intection. Such patients
develop skin lesions. Septic arthritis. endocarditis and meningitis have also been reported (137).
Yatients deficient in components of complement C7C8C9 systems are pur{iculaély at risk of
developing DGLL which indicate that the bactenicidal :1;li\'i|y ol complement 1S important
preventing hacmatogenous spread of ponococet (137). This idea s supported by finding maost

strains of gonococct isolated from paticits with DGI are resistant to the complement dependent
)

bactericidal actuvity of normal human serum while stramns of gonococci from patients with

uncomphicated infection are often susceptible (148).



It has recently been shown that the suscepubility of gonococci to killing by serum is
L]

assoctated with the phenotypic characterisne ot the colonies produced when the organism are
grown on defined agar medium. Organism producing transparent colonies are relatively resistam
to serum whereas organism producing opaque colonies are more readily imactivated. Gonococci
isolated from the cervix vary i their tendency (o produce opaque or transparent colonies,
depending on which day ot the patient’s mensirual cycle they are ssolated (139), Transparent
variants tend 1o be isolated from cervix about the time of menstruation, which is the time when

dissemmated imfection in female 15 most common,
473653

220 ROLE OF POLYMORPHONUCLEAR LEUKOCYTES .

Once established on a mucosal surtace. gonococtt penetrate into the submucosal tissue
where they stimulate the host defence mechanism. In symptomatically infected patients, the
imitral response consist of an intlammatory reaction with a large numbers of polymorphonuclear
(PMN) leukocytes mfiltrating the site of nfection. The factors that mitiate the inflammatory
response are not known, but laboratory studies ndicate that gonococcus may ailract PMN
leukocvies either by generating a cytotoxim or by activating complement (106).

Although many species of micro-organisms have surtace structures such as capsules,
which mhibnt phagocytosis, gonococer appear to be unique i that many strains have a surlace

!

protem termed " Leukocyte Association Factor™ (LAT) which promotes thewr attachment 1o and
mgestion by PMN leukocytes. While the presence or absence of LAF 1s pf{)butily the muju.r
tactor influencing the association of gonococct with PMN leukocytes, its influence on the overall
severity of the discase has not vet been investigated. Other surface components which exert

minor anti-phagocytic activity include pilt and an EDTA soluble material (110). Although the



production of capsules by gonococer has been reported, recent studies have shown that the

capsule-hike material seen surrounding gonococcal cells is probably an artefact caused by part
‘

or all the outer membrane becoming detached trom the plasma membrane,

Electron microscopic examination ol gonorrhoea exudate shows that PMN leukocytes
phagocytose gonococes and that many smgested bacteria are Killed (1063, 1t also appears that
SO LOROCOCCE can survive and grow within phagocye leukocytes which are then destroyed.
The resulting clusters of gonococer surrounded by the remains of dead leukoceytes have been
called "Infection Units™ and 1t has been suggested that gonococcal infection units may be

protected tfrom both the cellular and humoral detence of the host (105, 106).

The milamumatory responses as o result of Chlamydia trachomatis infection in the genital,
is similar tor both male and female (140, 141). The mtlammatory polymorphonuclear leukocyte
response are similar to other acate mtlammation in other sites of the body. Inflammation of the
site is characterized by infiltration with PMN leukocytes, hyperaemia, oedema and hacmorfhagih

¥
changes. Purulent and sero-purulent exudate ssue from the orifices for example in salpingitis;
muco-purulent m urethral and cervical oritices. In chlamydia salpingitis, the tubal mucosa is
mfiltrated and destroved by inflammatory cells. mainly PMN leukocytes and also seen are some
lymphocyies.

Chlamydia-macrophage imteractions are dependent on muluplicity of imerleuking (142),
and high dose mgestion leads 1o eytotoxic damage. At low doses, macrophages actually support
chlamydia multiplication but on continued sumulation by lymphokine. chlamydia growth is
inhibited (143). PMN lenkocyte accumulation 15 an early indication of chlamydia infection of
mucosae. Human blood PMN cells are highly effective in killing chlamydia by oxygen dcpendcql

and mdependent mechanisms (144).

L
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agoeytosis by a PMN
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221 Role of ABO Blood group in Sexually Transinitted Diseases.

[n 1976, Foster and Lobrum reported increase susceptibility of individuals of Blood group
B to infection with Neisseria _gonorrhoea (145). The presence or absence of anti-B
isohaemagglutin may be the causative factor for the reported increase in the susceptibility to
gonorrhoea of mdividual with blood group B In 1984, Kinane and co-workers reported tha
wdividueals ot blood proup Bare more susceptible ta ponocaceal mdecnion and turther suppest
that the absence ot anu-Boasohacmagglutin s mnportant (146). In 1997, report from: thadan,
Nigeria has further confirmed above findings and other studies on other STD's are awaited

(147).
222 Role of Polymorphonuclear lenkocytes in phagoeytosis

One of the most important tunction ot the blood cells and tissue macrophages is the
mgestion or phagocytosis of lgG-coated microorganisims. Receptors for the constant region ot
IgG. the Fey receptors, enable these cells to detect and destroy IgG coated microorganisms
during mtecton and lgG coated blood cells m autoimmune disorders (148). There are three
major classes of Fey receprors, designated FeyR 1, FeyRIEL, and FeyRI11E. They are encoded
by at least 8 genes localised on the chromosome [ at q21-23 and additional isoforms within the
three classes are generated through alternative splicing (149). The three classes of Fey receptors
contaim hghly conserved extracellular Iy domains, but their eytoplasmic regions are distinet from
one another, suggesting that they way not all be wvolved i transmitting a phagocytic signal.
Because multiple Fey receptors asotorms are expressed in ussue macrophages and other
phagocytice cells. it has been difficult 1o ascertam which Fey receptors induce phagocytosis in

the absence of other Fey receptors and what molecular structures are required.
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The requirement tor phagocytosis are as tollows: a single class ol human Fey receptor
w the absence of other e receptors can induce phagocytosis of lg(i--acnsimizcﬂ IMICFOOrZanisms
or red blood cells. Isotorms of all three Fesy receptor classes are able o transmit a phagocytic
signal, although cach has particular requirement. In electron micrographs, erythrocytes ingested
by Fey receptor cells appear within well defined membrane vacuoles similar to phagocytosis by
radivona) phagocytes such as macrophages which express endogenous Fey receptors (150).
Degradation of mgested particles s observed within diserete vacuoles and 18 consistent with the
ettect of intracellular lysosomal enzymes (see Plate ). The mgestion of microorganisms docs
not proceed at 0°C and is inhibited by cytochalasin D, which interrupts the assembly of zu:til-l
filaments essential tor phagocytosis.

Phagoceytosts may be induced i certain non-phagoceytic cells by. the nddili(;n af
appropriate ey receptor (151). Phagoeytosis mediated through FeyR11A as well as through
FeyR1/y and FeyRITIA/K receptors requires PI-3 Kinase activity, in other respects, the
mechanisins tor Fey receptor mediated phagocytosis differ. FeyRITA induces phagoceytosis
associated with the phosphorylation of tyrosine within the conserved motif of its own
cytoplasmic domain (152). whereas both FeyR1 and FeyR111A require the tyrosinases within
the conserved motif of its cytoplasmic region of their subunit for phagocytosis (153). The protein
tyrosine Kinase Syk markedly enhances the phagoceytic signal in the two Fey receptor associated
with the 5 chamn (152). Enhancement of FeyRETA mediated phagocytosis by Syk kinase is
modest compared \I\'nh that of FeyRI1/+ mediated or FeyRIETIA/y mediated [.)hagucy_msis.
Efficient phagocytosis by FeyRITA is mediaed by the endogenous kinase and such efficiency

IS necessary to prevemt or contain infection by sexually transmitted infective agents.

e
]



.

223 STUDIES OF CELL MEDIATED INMMUNITY IN STD
The broadening knowledge of cell mediate immunity has led to recognition of its role in

chromic mtracellular intections (154,155). This situation coupled with the lack of success in

defining protective immunity i antibody studies has led to the study of cell mediated immunity.

Also considerable interest has been shown in the cellular changes which occur in immune status

of mdividuals who are infected with varous discases.
1
Many microorgamsms live mside host cells where it s impossible tor humoral antibody

to reach and destroy them. Obhigate iracellular parasites like viruses, have to replicate inside

cells: facultative mtracellular parasites such as Mycobacterium tuberculosis, Mycobacterium

leprae, Listeria monocytogenes, Brucella abortus and Leishmania species can replicate within
cells. particularly n macrophages. Thewr mtracellular mode ot abode olfers them protection
against humoral immune response (155).
|

A specific immune response, the cell mediated immunity CMI has been evolved to deal
with these microorganisms.  These cells are distinet lymphocyte sub-population nliatic up of -
cells. because they differentiate within the milieu of the thymus gland. They operate against cells
bearmg intracellular organisms > T-cells only rvcugtni}.c antigen when it is on the surface of a
body cell. The surface receptors, recognize antigens plus a surface m.arkcr, which informs the
T-lymphocyte that 1t 1s making comact with another cell. These cell markers belong to molecules
known as Major Histocompatibility Complex (MHC) Class | & 1. Several sul:-pubulations of
the T-lymphocytes, called T-helper/inducer. T-cytotoxic/suppressor, pan-B T-cells, also called
CD4. CDS, CD19, Towal-T-cell, CD3 respectively exist,

For example, helper T-cells make lymphokines called Interleukins, or cytokines, that

stimulate the other major population ot the lymphocytes, B cells, to make more antibodies.
!
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Anubodies bind selecuvely to antigens. In tact they are soluble forms of the antigen receptor
molecules on the B cells. Yet the binding of an antigen 1o B cell’s receptor s not sufficient for
activation: the B cell needs help trom a T cell. Toward that end the B cell internalizes the
anugen. digest 1t as a presenting cell would and displays the pieces on its surface bound o MHC
class 1 or 1T molecules. 1t a T cell recognizes the displayed antigen, 1t becomes active and
produces Ivmphokines and other molecules These chemieals momrn complete the stmulation
of the B cell. As a result antibodies are released into the circulation 1o find and neutralize
mfectious agents throughout the body. Lymphokines from helper T cells Kill cells in tissues
intected wath viruses and bacteria. These antibody and T-cell responses form two prongs of the
Immunn]ugifc detence against mvading pathogens.

The T-helper cells, CD4, primed to the antigen will recognize and bind to the
combination of antigen with class 11 MHC molecules on the Antigen Presenting Cells (APC) to
produce lvimphokines. Simlarly, Treytatoxie cell, CDE will function i comest with Class |
MHC.  The antigen  presenting  cells  are macrophages.  neutrophils,  monocytes,
polymorphonuclear cells, the Natural Killer (NK) cells and the dendritic cells. There are various
methods avarlable 1o determine cell mediated immumty i bacterial intection, the earliest method
was Iymphoeyte transformation (156). Previous reports on lymphocyte transformation in
gonorrhoea Jeave no doubt as 1w the exisience of ('Ml response 1 this intection (157,158).
However, several aspects ol gonococcal CMI response need clarification. The changes in
lvmphocyte s.uh—-pnpul;mnns CD3. CDha, CDE, D19, the leukocyte macrophage migration index

(MIF), have not been investigated.



224 INMUNITY (CHANCROID):

There is no true immunity to chancroid. Numerous separate infections are commonly seen
i the same patients (22,25, The lo-Reenstierm intracutaneous reaction with a kitled suspension
of the Ducreyi bacillus shows that some degree of cellular hypersensitivity develops. A positive
complement fixation reaction also develops (159). 1t is peculiar that the allergic behaviour of the
skin as evidenced by the intracutancous test makes no chun;_zc-l in the suscepubility ol the
individual towards moculanon and re-intection.

This allergic phenomenon can not be mierpreted as indicating immunity but merely as

a phenomenon o hypersensnivity. '

225 Interleukins in infections

The methods of intercellular communication tall into two broad groups (a) those in which
cells make direet physical contact by means of adhesion (or contact) molecules (b) those
mvolving indirect communication via a varicty of soluble compounds. In the case of indirect
communication, the remote messengers (extracellular signalling proteins or ESP) cannot deliver
their message directly 10 the genes m the nucleus of the cell they are 1argeting. Instead, they

'

imteract with receptors located on the outer surface of the target cell (transmembrane receptors).
Some other types of soluble messengers such as corticosteroids, pass straight lll;‘uuglt the
membrane and team 'up with their receptors i the cellular eytoplasm. Once an ESP has bound
on to 1ts specitic receptor, one or more inracellular signal transduction pathways are activated
or blocked. At the end ot these pathways hes the on-and-off switch, for one (or various)target
genes: activation or iohibiion will result m a change of cell state or the expression of a

particular function of that cell (160 Changes of state of the cell include cell growth,
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difterentiation, division and suicide or the altered set-up and expression of cell-surface molecules
and receptors. The number of receptors present at any one time for a particular ESP is therefore
not static. Expression ol functions includes the production and release of soluble factors (160),

A range of ESP’s. receptors, signalling molecules and target genes have been identified.
The ESP's include proteins often reterred to as cytokines, for example, interleuking, colony
sttmulatung tactors, ar growth factors, e.g. epidermal growth tactor, platelet-derived growth
tactors. and Macrophage Inhibitgon Factor, M (161, The best understoad receptor types are
the tyrosine Kinase receptors, the G-protem hinked receptors (161). The various intracellular
signal transducing messengers hke G-protens, phosphatases and transcription factors lead to the
acuvaton or mactivation of partcular genes. Cytokines have illustrated interesting aspects of
cell-to-cell communication such as specificity, diversity, and flexibility. A common feature of
all cytokines is their activity at low concentrations and their diverse range of activities that each
of them can display (160,161).

Interleukins are a group of polypeptides belonging 1o the family of cytokines, that is,
hormone-hike molecules which can attect various cell function thereby enabling communication
between different cell types. The interleukins can be released by lymphoid cells in response to
an antigen, tor example. an infectious agent. But in contrast to the chemical composition of the
anubodies their chem I.L‘ii] composition 1s not determined by that of the stimulating antigen. Non-
anugenic stimuh also induce synthesis of mterleukims and many non-lymphoid nucleated cells
can be producers of imterleukms and or express tunctional imterleukin receptors (162). Many
mterleukins can mteract specifically with more than one cell surtace receptor molecule (Plate 11).
The function of mterleukines coupled with their :.n'ailabi'lily as cloned purified entities suggests

that they have an important therapeutic role in human disease (163). The IUIS/WHO Standing

41 ,



Commtiee on Interleuking Designation in 1996 has designated T1-16 (164). Sec Table 4
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Plate Il Schematic presentation ot mode of action of cytokine.
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FABLE 4

Interlenkines Group and Function.

Group 1:- Share a predominant function as growth and differentiation factors for T- cells and

NK-cells. They mclude 112,014,117

Group 2: Exert major effects on esther of the inmune system and various components of

erthyropoesis. They are 1120 130106, 41

Group 3:- Consist of heterogenous and are plelotropic i ther effects. They are 1L-6, [1.-10
!

and tacilate the growth of tumours.

1L.-8 : Kev factor i the mitial stages ol s lammation. s a major chemotactic facior

for the mtlux of polyniorphnuclear leucocytes into the sites of mjury  or inflammation; it was

also called macrophage/lcucocyte inbubition factor (M) 11.-8 plays role in tumour invasion and

metatasis: possibly growth.

IL-6:- Activation of T-cell: mduction of eytotoxie T-lymphocyte, B-cell differentiation; increase

i the number of platelets, neutrophils: stimulation of thymocytes; exhibit growth factor for

twnmour cells.,

IL-10:- They main cytokine mvolved with anti-inflammastory and immunosppressive function.

2260 MICROBIOLOGY

Neisseria gonorrhoea are spherical or oval cocer 0.8 x O.6pm that tend to occur in pairs,
only occasionally singly, n tetrads, octets, or clusters. When paired, the adjacent sides are
tlattened giving a coffee-bean shape to the coccel. They are readily stained by Gram’s stain and

are classically Gram-negative. They are non-capsulated, non-sporing and non-motile (165).



In direct smears from acute infections, gonococet are usually located within
polymorphonuclear leukocytes with only a few scattered extracellular forms, In chronic
mfections, the cocct are predominanty extraceliular. Gonococet are aerobic and faculiatively
anacrobic. A relatvely high humidity and an ambient carbon dioxide concentration .ni' 2-10% are
required for growth. Narrow ranges of temperature between 35-36°C and pH between 7.2-7.6
are optimal. Although ponococes are the most tastidious of the Nessersa group ol organisims,
their nutnuional requirements appear to be relatively simple and include  glutamine  and
um‘urlmxyln;;c :

Freshly isolated N. gonorrhoca are fairly wmiform in colonial morphology. After 24 hours
of incubation the colonies are round, 1 to 5 mm in diameter, convex, greyish-white, with a
smooth glitterg surface and a smooth edge.

(a) Types:- Colomal variants often appear on subculture and these have called type 1, 2,
3. and 4. Only types 1 and 2 arc virulent i volunteers and these types have pili by electron
microscopic viewing. Puritied pili appear to be immunologically spectlic for £ON0COCCi. The
gonococcal pili are important as antigenic site in antibody humorfﬂ response and potential site

tor synthesis of vaccine (104,166). i

(b) Biochemistry of Neisseria gonorrhioea. Neisseria gonorrhoea is non-haemolytic, indole

and oxidase positive. This s the basis of diagnoste test. It ferments glucose but not other
sugars. This s another brochemical test of wdentitication. Gonococet are fragile organisms,
drying is dangerous to them, within 1 to 2 hours, This is important to note to ensure the success
of isolation from genital swabs or specimens. Moist heat at 55°C sterilizes cultures in less than

I hour. Ultraviolet light and a variety of antiseptics kill gonococei. Unsaturated fatty acids such
1



as those mlrhc cotton used o prepare swab and moordinary bacteriologic grade agar inhibit

Neisserta gonorrhoen.

2

27 MICROBIOLOGY OF C. TRACHONATIS

The genus chlamydis consists of prokaryotic organisms capable  of  intracellular
multiphcation m vertebrate host cells. Bbas two separate specidized cell torms, one that can
survive extracellularly and one that Tives within the Jhost cell. The chlamydiae possess a
metabolism deticient i energy production (167). They are particularly widespread among

; ] ) "
of non-primate vertebrates - birds, cats. dogs, cattle, sheep. goats, mice, rats, and other rodents

and arthropods. Occasionally. humans are infecied by C._psittact,

(a) Taxonomy, species, serotypes
The genus chlamydia is presently subdivided into two species:- (1) C. trachomatis (2) C.
psittact and in tus study only C. trachomatis will be considered.

C. rrachomatis consists of three strains viz:

a. Trachoma-Inclusion Conjunctivitis (TRIC) agents.

b. Lympho-Granuloma-Venercum (1.GV) agents.

¢. the mouse pneumonitis agent. _

C. wrachomatis 15 subdivided mto serogroups on the basis ol difference in'lhcrmu.';sulhl_c

(100" C for 30 minutes) polysaccharide antigens. The TRIC agents belong to the serogroup A-K

(plus BQ) and LGV organism to the serogroups 1, 11, 1, also labelled 1.1, L2, L3. The basis

16



tor the distinction of 13 serotypes is the micrommmunotluorescence (MIF) test. Complement
fixation and tmmunodiffusion also bave been employed, but are not as sensitive as MIF
technique. The immunodommant antigen appears to be 2-keto-3-deoxyoctamic acid or a similar
sugar, which bears out the refationship of Gram-negative bacteria (167).
1

(h) Cell morphology

The clﬂnm_\'dt:lc arc sphenical and small wuh a diameter of 0.2 to 0.4 pm. Electron
microscopy has clmnnﬁstmtcd a trilamenar cytoplasmic membrane indistinguishable from that of
bacteria. Outside the eytoplasmic membrane 15 another, shightly thicker trilamenar structure that
represents a rudimentary cell wall, ot a more loosely organized peptidoglycan structure than that
tound i typical cubacteria. Chiamydiae are considered ‘Gram-negative but are stained weakly

by soatranin (168).

() Genome

The genome is small, 6.6-9.5 x 10" dalton, approximately 6-8.5 x 10" base pairs. The
genome compares in size to rickeusial DNAL 1tis half the size of the Neisseria DNA, and one-
fitth the size of DNA i Escherichia coli (169).

The cytoplasin ot chlamydia possesses ribosomes composed of 308 10 508 subunits, as
in eubacteria but differing from 60S and 408 of vertebrates.
(d) Surface receptors: _'

The TRIC agents carry a surface neuraminidase which removes sialic acid from the host

cell membranes and consequently, destrovs host cell receptors. Neuramindase has not been



demonstrated 1 the LGV stramns (169). The TRIC organisms hacmagglutinate when in
clementary body (1B) stage. (see below)y much as do myxoviruses. which likewise possess

neuraminidase,

(¢) Growth cycle:

The most outstanding aspect of chilimydia s s umique growth cycle, mvolving a
characteristic two-stage tection and rephication process. Chlamydia i1s only infective while in
the metabolically mactive form designated the EB, which can survive outside the host cell but
cannot replicate (169). The EB is small in size and possesses a relatively dense cell envelope
constituting 15% of the cell weight. The EB begins the infection process by inducing a
phagocytosis even tn types of host cells that do not normally engult whole particles in this way.

The passage of the mfecting particle nto the host cell| requires intimate contact.
Significant for this event are receptors and binding site of the EB zl'nd complementary structure
on the host cell eytoplasmic membrane. The receptor sites include heat labile structures on the
EB and trypsin-sensitive sites on the cytoplasmic membrane of the host cell.

Atter imcorporation of the EB torm ot chfmn.\'di;[‘c mnto a cytoplasmic host cell vacuole,
during the next 6-8 hours the chlamydia body increases in size 1o 3 to 4 times its original
volume. During the next 8 1o 12 hours the microbial cell envelope becomes inereasingly
perineable to allow more ready passage of such material as the lll.;‘l:(lt:d ATP and essential
precursors from the host cytoplasm. Ultimately. the cell envelope is reduced to only 5% of the
total cel) weight. It is during this stage that the form of chlamydia changes into that of the initial

body, also called reticulate body (RB) (121). The RB microbial torm is strictly intracellular and
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is metabolically relatively active. The RB s more basophilic than IIIF‘ EB. It 1s fragile and cannot
mitiate any infection. The RB replicates by developing buds that eventually separate by repeated
brary fission. resulting in a number of RB's within the host cell cytoplasm. In tissue cultures,
this process continues for 24-72 howrs  alter infection when nearly all RB's undergo
reorganization mto EB which are released eventually to infect new host.

One of the most siriking changes during the growth cycle oceurs in the cell l.:n\n.:lupt:T
During the transformation from EB 1o RB. the hexagonally arranged structures of the laminar
laver of the cell envelope disappear. Although fragmented and diluted out during the transition
from EB to RB. the chenncal structures continue to be present. In the TRIC-agent serotype, the
EB also losses the ability to hacmagglutinate. The mcreased cell wall permeability of the RB
readily allows passage of ATP, nutrients, and metabolic end-products mto and away from the
cells. Reconbtruction of the cell wall appears to be a requirement for reversion from RB to EB

{121

(1) Effect of drug on growth cycle
Penicitlin independently inhibit the reorganization of the tnner cell envelope (170). They

thereby toree the microbe to remain m the muacellular latent state of the RB unable 1o develop

mto EB. Thus, under the mtiuence of these drugs, the chlamydia growth eycle 15 temporarily

terminated. Megagiant EB are formed. The penicilling do not affect the atachment of chlamydia

"

to host cells, nor the penetration by EB o susceptible cells and they do not Kill the RB (170).
i

The penicilling do however inhibit binary tission ot the RB buds and they inhibit the formation

of the subunit envelope layer and consequently stop the reversion from RB to EB.



() Origin of the term Inclusion Conjunctivitis

It is the progression of cytoplasmic inclusions 1n the host cells that has inspired the term
mclusion comunctvitis. Such inclusion may be observed after Giemsa or iodine staining. The
latter retlects the presence ot glycogen i the vacuoles ot C, trachomatis. The detection in
culture studies of chlamydia inclusions aiter staining provides the basis for thc-diagnosis of

chlamydia mtection (171).

(h) Metabolism of chlamydia

The energy metabolism ot chilamydiae s dehicient principally in the capacity to generate
ATP. Consequently, the chlamydiae depend on outside sources, that is, the host cells to supply
ATP for the synthesis of their own structural components. Thus, they are energy parasites (121).
The specialized chlamydia metabolism can produce only its own required cell constituent. As
a consequence of their madequate energy generation, chlamydiae are obligate intracellular
parasites of vertebrate cells. In addivon 1o ATP, needed as an energy source, a number of
essential precursors or butlding blocks are similarly derived from the host system. For cx:implé
the mitial stage ol glycogen requires the host-cell enzyme hexokinase (121). The DNA is

produced frem precursors derived from the host cell eytoplasm.

(1) Chlamydia surface antigen
The surface of the elementary body 1s exposed as a target to the host immune system and

must also play a vital role i mediating attachment of chlamydia to the host cell and subsequent

mgestion (172). The two most important antigens so far identified are the Major Outer



Membrane Protein (MOMP) and the ipopolysaccharido (LPS).

(1) Major Outer Membrane Protein (MOMP)

This accounts for 60% of the protein at the surface of the chlamydia EB and varies
shightly m relative molecular mass in dilterent serovars (173). Monoclonal antibodies to MOMP
recognize species, subspecies. and type specitic epitopes which shows that the protein has
multiple immune determinant sues. Type-specitic antibodies may have been associated with
immunity (173). Structural ngidity of the organism is based on dis;llplajdt- cross linking between
adjacent polypeptide chams of the MOMP as well as of other proteins. Reduction of the
disulphide bridges of the MOMP probably represent an carly structural and metabolic adaptation

needed tor ditferentiation.

(k) Lipopolysaccharide (LPS)
This s found at the surface of the chlamydia EB, and RB, is endotoxic by the Limulus
Lysate test and s structurally related to the hpid A and Kketodeoxyoetonate core

lipopolysaccharides of rough (RE) mutants of Salmonella typhirium and other bacteria. Antibody

to chlamydia -Specitic epiope present on LPS forms the basis of the chlamydia complement

tixaton wsy tor psittacosis and lymphogranuloma venercum (LGV).

(I Chlamydia genetics



Chlamydia lack the defined mutants. vectors and transformation systems necessary for
]

classical genetic analysis (174). Progress has been made in cloning the genes for coding for
chlamydia LPS biosynthetic enzymes and tor fragments of MOMP. Bacteriophages have been
described intecting C. psittact RB, whilst €. gachomatis carries a common eryptic plasmid
tound m all serovars and apparently conserved through evolution (175). This chlamydia plasmid
may be particularly usetul tor the gene probe diagnosis of chilamydia infection because multiple
copies may be present in individual chlamydia, thus increasing the assay in sensitivity (175).
228 MICROBIOLOGY OF HAEMOPHILUS DUCREY

Typical H. ducreyi, on microscopy is a Gram-negative bacillus, frequently occurring in
clumps reminiscent of the cording ot tubercle bacith. They are non-motile, non-sporing and not
acid tast. H. ducreyi colomies grow under required conditions, are 1-3 mm in diameter and
darkish brown in colour, Contrasting clearly with other organisms grown from the same iesions,
the most striking difference 1s the extreme coherence of colonies. which could be pushed intact
across the plate. Cultures in liquid medium grow in clumps, which are attached to the sides of
tubes. In 1982, Ursi, Dyck and other. solated an unusual Gram-negative bacillus froll‘n clinically
resembled chancroid. on coulture media used for B, ducreyi. These they called ducreyi-like
bactena (DLB) (176).
(@) Biochemical test: H. ducreyr s oxidase positive and catalase, urease, and ornithine

!

decarboxylase negative. Tt does not praduce mdole or hydrogen sulphide and does not tferment
elucose, sucrose, lactose, mannitol oxylase. It requires x factor hacmatin I'ur_ growth,
(b Virulence: The virulence of this orgamsm for growth has been studied by some

mvestigators. Odumeru, Wiseman, 1984: Hammond et al 1978, The only accepted test for



virulence has been the rabbit mtradermal test, which results 1n necrosis and eschar formation.
Isolated strains lose their virulence atter repeated passages on artificial media (177). Virulence

has been related to antibiotic resistance

(¢) Electron mic'mscnp_\ of tissue injury by H. ducreyi

H. ducreyr s transmitted from one person to another durmg sexual contact, Presumably,
the organism enters the skin through a break in the continuity of the epithelium. A papular Jesion
develops with epithehal cell swelling and polymorphonuclear cell imfiltration. Within several
days a pustule torms and ruptures, producing a non-indurated painful circumscribed ulcer with

)
ragged edges.

On histological exammmation the ulcer can be divided into three zones: a narrow
superticial zone of necrotic tissue, red blood cells, fibrin and degenerating polymorphonuclear
cells: a muddle zone that s broader and  has' oedematous  tissue  with  extensive
microvascularization and strands of endothelial cells; and a deep zone that merges with the
middle zone and is mfiltrated with plasma cells and lvmphoceytes. Bacteria are occasionally seeh
in the tissue that includes the superficial zone. H. ducreyi charactenistically appear in clumps or
as "shoals of fish" (178).

Electron microscopy (Marcsh, Stungen 1975), shows 1, _ducreyr in interstitial spaces
at the base of chancrowd uleer (179). Published data on H.  ducreyt lesions in humans are very
himited and provide only indirect evidence that there 1s adherence ot H. ducreyi 1o host cells at

the base of the lesion. Entry into the cells and subsequent exit from the cells are important in

the pathogenesis of chancroid (180). Adherence of 1. _ducreyi to host cells 1s likely to be an



important tirst step i the pathogenesis of chancrowd and the torm of interaction with host cells

may be an ymportam virulence factor for 1. ducreyr (177).

2:29 P:\'I’li()l,(')(;\"

Superficial necrosis pervaded with polvimorphonuclear leukocytes and a peripheral zone
rich i plasma cells, Tymphocytes and epithelial and endothelial leukocytes were described by
Dienst (187). They placed responsibility for the superticial necrosis on the existence of acule
perivasculitis and endovasculitis with swelling of the endothelium. The granulomatous reaction
seen in chancroidal ulcers s highiy sugeestive of the diagnosis and 1 many cases may be
diagnostic. Heymann, Beeson and Sheldon copsider biopsy the most accurate diagnostic

i
procedure (181).
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CHAPTER THREE

3.00 MATERIALS AND METHODS

3.01  (a) Panent Selection and Controt

The study was carried out from the Spectal Treatment Clinie (STC) and the General Out
Patient Department of Abhmadu Bello Universiy Teaching Hospital Zari. From April 1993 1o
December 1995 Panéms were mcluded ot they lad signs and symptoms suggestive ol the
sexually transmitted discase under studyv. Thstory kg and physical examination were also
carried out. The age of patient ranged from 15 10 50 years. All males and females within this

!

age bracket were imcluded both single and married. The total number of patients studied

was one hundred and fitty (150). composed of 25 men and 25 women for each disease under

mvestigation, namely N.gonorrhoea: C. trachomatis; H. ducreyi. The controls numbering (30)
thirty, composed of (15} fifteen males and females cach were volunteers, age, and sex matched

from the General Out Patient Climie,

{h) Patient Exclusion

The following criteria were used o exciude patients; Patients with complications of STD,
such as fever, joint manifestations, skin lesions, (b) those who were currently on antibiotics (¢)
females on contraceptive or family planming devices (d) patients recetving steroids or non
steroidal anti-intflammatory drugs (¢) patents suspected of or who had clinical symptoms of
Acquired Immunodeticiency syndrome (AIDS). (1) commercial sex workers (g) patients with
sexual trauma (h) those with muluple mfections for example Neisseria gonorrhoea and

Chlamydia trachomatis genital mfections, (1) pregnant females () those who refused

" LT 473650



verbal/written consent to the study. The study was approved by the Ethical Committee of the

Ahmadu Bello University Teaching Hospital Zaria. Sce Appendix.

3.02  SPECIMEN COLLECTION:

(@) MALES:
The up of the penis is cleancd with sterile gavze. The meatus 1s than squeezed for the
pus to be collected with a sterile cotton swab. For gennal uleers saline water is used to clean the

surface gently before swab s collected.

(b) FEMALE/WOMEN:

Female patients are put in lithotomy position. Cusco’s speculum without disinfectant is
used 1o expose the cervix, which is illuminated with an angle poise lamp. The cervix is first
gently cleaned, a gentle pressure is apphed at the suprapubic area, and a sterile cotton swab is
taken. Specimen were collected from the urethral, posterior vaginal fornix and endocervix. In
temales with genital uleers, vulva, labial, and cervical. were swabbed as in i.nalcs above.

3.03. LABORATORY DIAGNOSIS OF NEISSERIA GONORRHOEA

(a) (;RP‘\;\‘-; STAIN

A Smear was made from the urcthral of vaginal discharge collected from the patient. It
was fixed on microscope slide by heat. Alter cooling for 5 mins the smear was stacved crystal
violet for 60 scconds. It was then washed with water. Immediately after, the slide was covered
with Gram’s iodine for another 60 scconds. The n it was decolorized for 30 seconds with

acetone of 30 m! mixed with 20 mi ethanol. The slide was washed again and covered with



satranin 2.5% solution., 93% ethano! tor 30 scconds. It was washed with and air dried. Gram

positive bacterial retun the crystal violet jodine colour: Gram negative bacterial are decolorized

by the ethanol (181).

(b) NEISSERIA GONORRHOEA IDENTIFICATION

Inoculaton of primary isolation plates with chocolate agar Thayer-Martin (Oxmoid)
media was done. After 48 hours  cultures were re-examined, belore any specimen can be
reported negative. A detmitive diagnosis of gonorrhoca 1s made on the basts of (a) Gram
negative. diplococct !'ﬂun urethra swab, tor male: cervical or urethral swab, female. (b) glucose
oxidase positive (¢) sugar utihization reaction test ol Neisseria gonorrhoea.,

Observation of characteristic Kidney shaped gram negative diplococci lying within
polymorphonuclear leukocytes, with only a few scattered extracellularly is typical of gonorrhoea
mfection. This was taken as posttive culture. Equivocal result: if the Gram-negative diplococci
are seen only extracellularly: the result of the smear examination is equivocal, Negative result:
it no Gram-negative diplococer are seen. it 1s negative. By this method 95% of all infected mcn;
55-60% of all mfected women yielded positive smears.

Oxidase test: Plates were examined after 2 hours il.\tk‘ll[illil)n and suspected colonies werg
picked by touching with a cotton bud in oxidase reagent, Oxidase positive: the bacteria turned

the contact area of the bud purple withim 5 10 15 sceonds.

Species Glucose Maltose IFructose Sucrose Lactose

N. ponorrhoea B - - & -

N. memngitides




3.04  ImmunoComb Chlamydia trachomatis Assav Procedure

Phasphate Buftered Saline for InununoComb Procedure

Preparation; 8:5% (w/v) NaCl was dissolved i 85 ¢ NaCl in litre distilled water. (ii)
0.67 mol/l KH,PO, was dissolved i 90.7 ¢ KH.PO, in 1 Litre distilled water. (iii) 0.67 mol/
KH.PO,. was dissolved m 116.2 g of K HPO, m | Lire distilled water. 1 litre working solution

was prepared by mixig 100 ml stock solution; 2.33 ml stock solution, (1) 47.67 ml stock

solution and 85 ml distilled water was added 1o make up 1 liure. The solution was checked for
pH 7.4

10 ul of serum diluted in phosphate butfered saline pH 7.4, was placed over each group
of antigens. (ORGENIC. YAUNE.7650 ISRALL) The slides were placed in a humidified box
for 30 minutes at 37 'C, washed m phosphate buftered solution for 0-10 minutes and it was air
dried. Then an opuimal dilution of tlorescent isothiocyanate FITC, conjugated anti-species
immunoglobulin was placed over each spot for 30 minutes at 37°C. The slides were then washed
i the buffered solution for 10 minutes. Lvans blue 0.02% was added to the last wash as a

counter-stain. Shides were air dried for 30 minutes. Chromogenic colour were compared with

| ) ) o )
the control provided n the box. the shdes were read as positive or negative.

3.05  Clinical and Laboratory Diagnosis of genital ulcer due to H. ducreyi '

(1) GRAM STAIN AS IN NEISSERIA GONORRHOEA
(h) A simplitied laboratory techmque tor the diagnosis of chancroid plus clinical appearance

and laustory was used in this study.



Media agar: Protose peptone (Difco). 30 gin corn starch: 1.0 gm potassium phosphate
dibasic. 4.0 gm; potassium phosphate monobasic. 1.0 gm: sodium chlonde, 5.0 gm: Bacto agar,
10 gm: distlled water, I litre. The mgredients were dissolved in water and sterilized by
autoclaving at 15 Ib pressure at 121 tor 15 minutes. A Stock solution of type [ equine haemin
(crystalline Sigma) was prepared by dissolving 250 mg of heamin m 2 ml ol 0.2 mol/L. KOH
m 47.0% ethanol and bringimg 1o a fial volume of 10, litre with sierile distilled water.

Atter sterihization of the moditied base 2% of detined supplement and 1 ml of hacmin
solution per litre was added aseptically, giving a final heamin concentration of 25ug/ml. Plates
were poured and stored i the refnigerator at 4. The plates were inoculated and incubated at
33" atmosphere of 5% CO, for 4 days.

Colomal appearance and dentfication,
Heamophilus ducreyr colonies were 1-3mm in diameter, darkish brown in colour. There was
extreme coherence of the colonies which was pushed intact .'wms's the plate.

Biochemical test. Alkaline phosphate test positive. Does not ferment any carbohydrate. (b)

Biochemistry: required hacmatin (X-factor). they are oxidase positive and does not ferment any

carbohydrate.
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3.06 IMMUNOLOGICAL/HAEMATOLOGICAL ANALYSIS

All patients who have the three named STD s namely gonococcal urethritis, Chlamydia
trachomatis gental mfection and chancrond, had their blood taken for immunological and
haematological analysis.

3.07 HAEMATOLOGICAL TEST

(a) Collection of Blood Specimens:

Venous blood of 15 ml was collected trom gonococcal infection Chlamydia trachomatis

gental infection, chancrowd gemital uleerts) patients and control. 9 ml was used for lymphocyte
sub-populations enumeration, 2.5 ml ol this blood was placed into sequestrene EDTA bottles for
full blood count and difterential count. The remaining 3.5 ml was placed into heparinized tube
i the ratio of 1000 LU of heparin to | ml of blood and this was allowed to stand for 2 hours,

the supernatant used for MIF assavs. )

A 1:20 dilution of the heparimized blood 20 ul 1 400ul was made in white cell count dilution
fluid (3% glacial acetic acid with a tinge of gentian violet). It was counted. Under a microscope
at a magmbication of 160, The white blood cells were expressed as WBC x 106/1itre. (182)

(c) Ditterennal lymphocyte count. \
A small drop of blood n EDTA was placed on a microscope slidc.and spread out to give a thin

film. This was air dried, stained with [eishinan stain and the percentage of lymphocytes counted

under @ microscope at a magnification ot 100, (182)

0w



3.08 METHOD OF ISOLATION AND ENUMERATION OF LYMPHOCYTES.

{a) Isolation of T-lvmphocvtes: Method:

Method of Boyum (1966) was used m the .\L‘]‘Jlll’illi.llll of human lymphocyte as it produces
a high vield with tairly high purity (183),

1) ml of tresh blood 15 obtamed by plastc syrmge trom peripheral venous blood by
venepuncture imo a heparinzed test tube (Tul heparin/mb). 9 ml of the whole blood is layered
onto 3 ml of Ficoll-Hypaque medium. 3 ml of 0.9% NaCl 1s added in a narrow sterile plastic
tube 16 mm. The plastic tube 15 then centrituged at room temperature for 40 minutes at 400 g
Atter centrifugation, a white layer of lvimphocytes 1s visible at the interface between the plasma
and Ficoll-Tjypaque. The lymphocyte s then removed with Pasteur pipetie.

The cells are washed in minimum essential medium (MEM) solution then re-suspended
in MEM and centrifuged finally. The cells were washed three times with MEN by re-suspending
them i the medum ;l;ul then centrifuging at 400g for 10 mins at room temperature.  After the
final wash the cells were resuspended o Iml of MEN containg 5% mactivated absorbed foetal
call serum (IFCS) and cell concentration adjusted to 4 x 10" ml. More than 95% of the cells

were viable as tested by Tryphan blue dye exclusion test.

3.09  Enumeration of Lymphocyte Sub-populations CD3,” CD4, CD8, CDI1Y _using

immunofluorescence Microscopy Techuigue.

The method described i Becton Dickmson brochure (1981) was adopted (184). Fifty

microlitre (50 i) aliquot of the previously prepared lymphocyte suspension was mixed with 20



ul ot each monoclonal antibody CD3 - Pan -1 Cells: GD4- Cytotoxic cell, CD8 - Suppressor
cells: CD19 - pan - B - cells.

This was incubated for 30 minutes at 4°C i crushed ice, atter which it was centrifuged
and washed at 1000 rpm. tor 5 minutes at 4 €

After the fimal wash, the lymphocytes were re-suspended in a drop of MEM, placed onto
a glass shide, covered with cover ship and scaled i a colourless nasl varnish. The shide was then

lett to equilibrate in a moisture chamber for 15 minutes at 4°C, before screening randomly of

neld ror fluorescence usig immunotluorescence microscope. A leld was selected and viewed
under normal light, and total number ot cells in a visible arca recorded. The UV light was then
switched on and the number of cells m the same arca that started bright peripherally with
tTuorescent dye was recorded separately as positive. .

Several fields are scanned unnl a total of 100 lymphocytes  both positive and negative
were counted. The number of positive cells is expressed as percentage of total count. The
absolute number was calculated using the below formula for positive cells. The method was used

tor all the samples under study.

Calculation ol total lymphocytes:- This is calculated by the formula:

I b .
e, Mo W PN
00 S0 MY
1
a = % oof T-cells that Nuorescence

b = % peripheral blood lymphocytes
¢ = Total WBC x 10%/1

D = The aggregate number of T-cells specific i the peripheral blood lymphocytes.
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3,10 MACROPHAGE MIGRATION INHIBITION FACTOR (MIF) TEST.

‘The nw{hold of Rosenberg and David (19701 was used (185). Leukocytes were separated
from 2.5 ml hepartized blood obtained by venepuncture and allowed to stand for | hour m |
em glass tube. After washing i Eagles Minimum Essential Medium they were suspended at a
concentration of 1 x 107/ ml in this medm contaming 10% fetal calf serum (FCS) and used to
fill 12.5 pl capillaries (half of 25 gl micro capitlary). The tube were plugged with paraffin wax
(BDH chemical. pole, England). spun at 800 ¢ tor 5 minutes, cut \'\'im a diamond pen, and the
cell buttons were placed in plastic migration chambers (sterihin) containing medium (MEM) and
10% FCS wuh or without PPD antigen: sealed with coverslip and incubated at 37°C or 18
hours. '

All procedures were carried out at room temperature before the final incubation. The area
of cell migration was projected by a prism attached to a standing microscope, supported on
graph paper. A ruler was used to measure the arca, and the squares counted

M1 4
" MO

MI = Migravon index
1

MX

Arca or squares i presence of antigen PPD

MO = Area or squares in absence of antigen.

See Plate 111,




I’l:lh" 111 Leukoevte nigreation mhibition test




3.11 NEUTROPHIL BACTERICIDAL ASSAY

The method of Philips et al. 1979 was adopted (186). 8ml of Ficoll-isopaque was layered
and 10ml of heparinised (100U, Evans preservative free) venous blood. This was then
centrifuged (1500 x g, 20 minutes) atter which the layers contaming the mononuclear cells,
platelets, plasma and Ficoll-sopaque were discarded, retammng the bottom layer containing
erythrocytes and neutrophals. s was then noxed with Sml ot 6% Dextran ' 500 (Pharmaciin)
and 15ml ot 0.05 M sodium phosphate butter (ph 7.4) comaining 0. IM sodium chloride (PBS)
and alloweld to settle at its room temperature tor 43 minutes. The neutrophils still in suspension
were collected and washed 3 times with PBS by centrifugation (700 x g for 5 mins) and
resuspended.  The nucleated cells were counted in a cell counter (Coulter counter model FN)
and adjusted to 2x107 nucleated cells/ml. This technique yielded a cell 5L15pcnsi(;u in which
neutrophils accounted for greater than 9079 ol the nucleated cells.

(a) PREPARATION OF BACTERIAL SUSPENSION

A stock of culture of Staphylococcus aureus NCTC 1530 was maintained on Columbia
agar slopes. An isolated colony agar plate was innnul:lucd into nutrient broth 'vantl incubated for
16 hours at 37°C. The bacteria were harvested and washed 3 tumes by centrifuging at 2500 rpm
tor 15 mm :sluril-.: Dulbecco’s DPH. (Commonwealth serum laboratories).  After the Hnal

wash the bacterial suspension was adjusted to an optical density of 1.8 at 540 mm using a

spectophotometer (Varian Techtron, Model 635).
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(b) ASSAY:

Ingestion of the bacteria by neutrophil was allowed to occur by incubating together a
mixture of 600 gl of M 199 see text. Pooled human serum: 50 ul of bacterial suspension and
200 pl of the neutrophil (above) suspension tor 10 minutes at 37 I( At the conclusion of this
pre-incubation, the neutrophils were caretully washed three times with Dulbecco’s PBS by
centrifuging at 1500 rpm for 3 minutes. Atier the Last wash the pellets were re suspended in L
ml of medium 199 containing penicillin (106 gl/ml) and streptomyein (100 gg/ml) o get rid of
any remaining extracellular bacterin i the suspension.,

At this time, zero time, 400 gl ahiguot (1) was removed and the ruriﬁining suspcnsiuil
was further incubated at 37°C tor 3 hours. Immediately upon removal, the aliquots were
carefully washed once in Dulbecco’s PBS at 1500 rpm for 3 minutes. The pellet IWEIS re-
suspended 1 4 ml ot sterile distilled water and neutrophils were disrupted by sonication MSE
1-73 (15W. 3 scconds). The number of viable bacteria so released were counted using the
followmg microtitre technique.

)

The wells of a sterile micro-titre tray were filled with 225 ul of sterile nutrient broth
under aseptic conditions. 25 micro-litres of the disrupted neutrophil suspension was added to the
first well of the first five columns and a 10 fold serial dilution of the inoculum was made down
the column 1o a final titre of 107 nucleated cells/ml. A new stertle tip was usc:! tor each dilution
o mamtaim aseptic condition. The next two columns served as blanks and contained only nutriem
broth and were used as indication of contamimation,

After completion of the 3 hour incubation at 37°C the above procedure was repeated (13).

See Plate V.



The tray was incubated for 10 hours ar 37 € and then examined under incident light tor
growth. Each wall was scored as cither positive (growth) or negative (no growth) and an

estimate of the number of viable bacteria made using the most probable number. See Appendix

behind the ext.
i

The bacterial killing index was calculated as tollows:

L3

Ki i

Kl = Kithing mdex
t3 = Number of bacteria atier incubation
t0 = Number of bacteria mngested

The lower the index value obtained, the better was the Killing ability.

3.12 STATISTICAL METHODS
Analysis of the results was done by using the X°, chi square test; Results were

signmificant 1f the p value was less than 0,005, 95% confident limit; mean expressed as + 285D,



Plate 1V Microtitre plate for determination of bacterial Killing index
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CHAPTER FOUR
4.00 RESULTS

4.01  CD3 Lymphocyte sub-populations in Neisseria gonorrhoea, Chlamydia trachomatis,

Haemophilus genital infection

The lymphocyte sub-population CD3 i Neissera gonorrhoea patients and controls are
mdicated i Table 5. The control subjects had mean of 63.93% S | 2.31%, absolute number
2.85 x 1071, “The patient mfected with ponococcus had o mean + S of 69.88 + 4.81%
absolute number 3,17 x W/ Analysis of the result showed that all the patients” CD3 sub-
population of lymphocytes were all above that of the controls Fig. 3.4, 5. The increase was
however not statustically signiticant (p > 0.05). The distribution of CD3 subsets of lymphocytes
in patients with chlamydia genital mfection are shown in Table 5. The patients with chlamydia
urethritis/cervicitis hatl mean + SD of 69.70 + 2.29% . mean absolute number 3.02 x 10%/L.
It was observed that the CD3 subsets were all above that of control subjects Fig. 3.4.5.
Comparmg the values ol the patients with the controls, 1t was not statistically significant (p >
0.05). Circulating Ivmphocyte sub-population CD3 was mvestigated 1 genital ulcer due to

Haemophilus ducreyi, the result 15 displayed m Table 5. The result indicated that nine (9) or

18.0% of the patients were below the control mean value - see figure 3,4,5. The mean + SD

for the patients was 66.68 + 3.54% . absolute number 3.18 x 10Y1., the range was 60-72%
) 1 T

absolute number 2.69-3.83 x 1091 The ditterence v the two means was not statistically

signiticant (p =~ .0.05).
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TABLE 5 LYMPHOCYTE SUBSETS IN PATIENTS WITH STD’s AND CONTROL SUBJECTS IN ZARIA

Haemophilus duerayt

=aLTA
:"uwﬁ R=63-72%

A= SBKIUML 233

R=35437
A=T6Ix102 12234

R=11-30%
A= 053 UL g2

STD CD3 CD4 CD3 CDhl19g *p
) Mean + 25D Range % Mean+28D Mean+25D Range % Mean+28D value
Absohute Nox 10°/L. Range % Absolute Nox10°/L Range %
Absolute Nox10%/L Absolute Nox10%/L
Neisseria gonorrhoca M=69.88+4 815 M=37.84£2.51% M=29.0411.56% M=26.52+2.8] 2003
n=30 . R=66-73% R=35%-41% R=2633% R=22-31%
: A=31IxI0"% & 381 A= 1.17x10%1L+2.51 A= L17xID¥L 21.56 A=0.T4xi07L £2.85
Chlamvdia trachomatis N=569204220% M=38.]4%2.30 M=29.90+23.16% M=29.64+2.54 »0.02
n=30 R=65735" R=3143¢ R=16-34% R=25-36% -
- A= 342x10%] 22.29 A= 143 5107 L2223 A= B1gx10%L=2 16 A= LI0x 10%L =£1.92
A= 66,68+ 3 54 M=38.52-23&5% M=2438+ 58 M=15.58+2.90% >0.05

M=63.932+231
R=59-68%
A=2K5 & 231001

Control n=30

M=20.3041.93%
R=17-23%
A= 080 % 1.9300%L

* When Patients arc compared with controls
M=Mean +28D
R=Range%
A=Absolute Value



4.02 CD4  Lymphocyte sub-populations  in Neisserin  gonorrhoea,  Chlamydia  trachomatis,

Hacmophilus ducrevi genital infection

CD4 Lymphocyte sub-populations m control subjects and Neisseria gonorrhoea patients were
studied and are shown i Table 5. The mean and S of CD4 cell were 37.43% + 2.08 absolute number
1.54 x 10%/L in controls. The C'D4 subsets m gonococeal urethritis/cervicitis was 37.84% + 2.51 mean.

)
absolute number 1.17 x 10771 Analysis of the result showed that thirteen (13) or 26% of the patients
-were below the mean control values. See Figures 3.4.5. The ditference between the two means was not
statistically signitficant, p > (LO5. The mean + SD, the range of CD4 subsets in chlamydia gennal
infection are shown in Table 5. The result showed that the mean + SD was 38.14% + 2.30 mean
absolute number 1.43 x 1071, There were twelve (12) or 24% of the patients whose CD4 cell fell below
the control values see Figures 3,4.5. Comparison of the two means showed that it was st;itistig‘ally

msigmticant, p > 0.03.

CD4 cells in the patients with genital ulcer due to Haecmophilus ducreyi are shown in Table 5. The
mean + SD,is 38.52 + 2.36% or 1.6l x 101 absolute number and or Fourteen (14) or 28% of the
patients CD4 cells were below the control mean values see Figures 3.4.5. The difference between the two

means was statistically not-significant, p > 0.05.
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4.03  CDS8 Lymphocyte sub-populations in Neisseria  gonorrhoea, Chlamydia  trachomatis.

Haemophilus ducreyi genital infections

Table 5 shows the lymphocyte sub populations CDS in patient and controls. The mean + SD is
_22.43',-}' + 2.76 mean absolute number 0.93 « 1071 Table 5 shows the mean + SD, and the range for
the patients infected with gonococcal urethrius/cervicitis, Fhe results are 29.04% + 1.56% absolute
number 1.17 x 10/1.. Analysis of the result showed all the patients CD8 cells were above that of the
control mean value, though it was statustically none significant, p > 0.05. The mean + SD in chlamydia
eenmtal infection are 29.90% + 2,16 mean absolute number 119 x 10771, All the patiems CDS cells were
above the mean control value. Comparing the two means showed that the difference between them was
statistically not significant, p > 0.05.

The CDS cell sub-population in Haemophilus ducreyi genital ulcer patients are shown in Table 5.

The mean + SD is 24.38% + 3.80% mecan absolute number 1.03 x 10°/L.. Eleven (11) or 22% of the
patients” CDS8 cells were below the control value. The ditference between the two means indicated that
“it was statistically none sigmificant, p > 0,05, \

CD4/CDR ratio in STD's

i

The mean CD4/CDS lymphocyte subset ratio for normal subjects in this study was 1.6:1, that for

the studied STD's were 1.3:1 for Neisseria gonorrhoca, 1.2:1 for Chlamydia trachomatis.

It was observed that there was tendency 1o reversal or mversion ot the CD4/CD8 subsets of the

lvmphocytes ot the studied STD's. See Table 6.



Table 6: CD4/CDS Ratio in STD’s, Neisseria gonorrhoea, Chlamydia trachomatis, Haemophilus
i

ducreyi in Zaria.

CD4/CD Neisseria Chlamydia Hacmophilus Control
8 Ratio gonorrhoci trachomanl 2:1 ducreyr 1.5:1 l.6:1
Y
1321

4.04 CDI9 Lymphocyte sub-population in Neisseria  gonorrhoea,  Chlamydia  trachomatis,

"

IHaemophilus ducrevi genital infections

Table 5 showed control mean + SD s 2030 + 1.93% mean absolute number (.81 x 10"/L.
Investigation of CD1Y sub-population of lymphocyte i gonococcal urethritis/cervicitis reveal that the
CD19 sub-population had a mean + SD of 26.52 + 2.81% mean absolute number 0.74 x 10%/L. See
Table 5. Analysis of the result showed that all the panents” CD19 subsets were inereased and rose above

[

the mean control subjects value see Figures 3.4.5. The increase was none significant statistically, p >

|

0.05.

The lymphocyte subset CD19 in chlamydia genital infection showed that the mean + SD 29.64 -
+ 2.94% mean absolute number 1,10 x 1071, - see Table 5. All the patients’ CD19 were above the
control value - sce Figures 3,4.5.

The tymphocyie sub-population CD19 was investigated i patients with chancroid. The mean &
SD and the range are as follows: 25.58 + 2.90% absolute number 0.53 x 10*/L. and ‘absolulc number
0.86-1.19 x 10°/L. Analysis of the result mdicated all the patiens’ (".{)_'19 cells were above the control

values see Figures 3,45, The difference in the two means was none significant statistically, p > 0.05.



4.05  Macrophage Migration Inhibition Factor (MIF) test in Neisseria gonorrhoea, Chlamvdia

1

trachomatis. Haemophilus ducreyi genital infections

Neisseria conorrvhocea

Table 7 showed the mean + SD and range m normal subjects which were 0.64 + 0.18 and range
(1.43-0.93 respectively. The macrophage migraton mhbitton factor i gonococcal urethritis/cervicitis were
mean + SD and range are 0.71 + 0.12 and 0.52-0.92 respectively. Comparison of the two means showed
that sixteen (16) or 32% of the patients” MIFF were below the mean control value. From this study it

I . » - L. - . = S &l
appears that there 1s  acquired cell mediated immune response in gonococcal urethritis/ cervicitis. The

difference n the two means was statistically not sigmticant, p > 0.05.

Chlamydia infection

The result 1s displayed in Table 7. The mean + SD and the range are as follows: 0.44 + 0.09
U
and 0.34-0.57 respectively. Analysis of the result indicated that all patients” MIF values were below the
mean control subjects.  Sce Figure 7

The mean + SD amd the range are shown in Table 7. The mean + SD and the range are as

tollows: 0.62 + 0.54 and 0.52-0.74.



TABLE 7 MACROPHAGE MIGRATION INHIBITION FACTOR (MIF) TEST IN STD’s versus

CONTROIL SUBJECTS IN ZARIA

STD MIF mean+SD u';t:lgt:) p value
Neisserta gonorrhoea n=>5(0 IT._?l"t_lLIl {Il.:’_\.] (3.92) > .03
Chlamydia trachomats n=50 “_4_‘_*;:;;““]_}-1 13.57) (105
Haemophilus ducreyr n=50 0.62+0.04 (0.52-0.74) > 0.05
Control n=350 0644018 (0.43-0.93) = (.05




Analysis of the result showed that thirtv-tive (33) or 7047 ol the patents were below the control value.

For Heamophilus ucreys - see Fig 7.

4.06  Bacterial Killing Index (BK1) or Polvinorph Function in Neisseria gonorrhoea, CHLAMYDIA

TRACHOMATIS, HAEMOPHILUS ducreyi genital infections.

Table 8 showed the mean & S and the tange tor the control subjects, ‘The mean S and the

range are 0.03 + 0.03 and 0.01-0.1 respectively. There was no patient whose BKI1 was above O.1.

Theretore, the BKI m gonococceal urethritis/cervicins Chlamydia trachomatis, Haemophilus ducrey: genital

infections were not depressed. Twenty-three (23) or 46% of the Neisseria gonorrhoea patients’ BKI were

below the mean value but within the control of 0.1, The ditference between the means was statistically
1

not sigmificant, p > (103,
Table 8 showed the mean + SD and range obtained. The mean + SD and the range are 0.04 £ 0.03 and
0.01-0. 1 respectively. Ten (10) or 20% of the chlamyeha traclomatis patients’ BK1 were below the mean

value 0.04 but none was above the maximum 0.1, This ndicated that there is no bacterial killing defect

i chlamydia genital infection. The difference between the two means was not significant, p > 0.05.

TABLE § Bacterial Killing Index (BKI) in STD's Patients and Control Subjects in Zaria

STD BKI mecan+SD (range) p value
Neisseria gonorrhoca n=350 0.054+0.03 (0.01-0. 1) = 0.05
Chlamvdia trachomatis n=50 0,05 £0.03 (0.01-0.10) > 0.05

Haemophilus ducreyr n=50 0.0540.03 (0.01-0.10) > 0.05




14% of the chancroid ulcer patients were also below the mean control value of 0.04. These patients
warrent further vestigation,  Thas will ascertain if the polymorph function in these studied STD’s 1s

reduced or unchanged.

BO



CHAPTER FIVE
5.00 DISCUSSION

Lymphocyte sub-populations CD3, CD4. CDS. CDI9, in Neisseria gonorrhoea, Chlamydia

trachomatis, Haemophilus ducrevi genital infections.,

There 1s increasing imterest n the lymphocyte sub-populations of €CD3, CD4, t'l)S. CDI19 mn
chinical diseases and therr role momamtonmg the asymptomatic phase ol several diseases (187, 188).
Explanation of asympiomatc phase ol some discases: when the body is invaded by micro-organisms such
as bactenal, virus, tungal or parasite the body triggers both the humoral and cellular immune responses
to elimmate it. These immune system components are complements antibodies, neutrophils, monocytes,
macrophages. lymphocytes. eytokines. Their combine responses lead to elimiation 6I'thc micro-urga‘nism
or containment of the mfection without chimical signs or symptoms.  This absence of clinical signs or
symptoms 1§ known as asymptomatic phase (189). This i1s more apparent in sexually transmitted diseases.
which might be associated with immunosuppression. The quantitative assessment of these lymphocyte sub-
populations arc with the etfect of detecting any immunodeficiency state present in the disease.

.

Neisseria gonorrhoea genital imfection, 15 one ot the first traditional sexually transmitted discases

to be studied by lymphocyte proliferation test. Wyle and Rowlett conducted this study by invitro using

mcorporation of (CHT-UR).(190). Cell mediated Tmmunity was |11\'csli;:;llcd by these authors. They used
. I

29 men, 21 women control subjects were 10 men and women.  Patients with uncomplicated genital

gonorrhea were uwcsngawd using non-puritied ponococal antigen, GG-1, and non-puritied nwnitigucpccetl

antigen with phytoheamgulliin-P (PHA) as a T~ cell sumulant. Lymphocyte transformation was measured

by incorporation of tritiated thymidine 31 - Tdr in to DNA. They concluded that there was cell-mediated

immune response in men and women with uncomplicated Neisseria gonorrhoea, compared to controls.

Their method did not investigate lvmphocyte subset population and non-specific in response. They showed



that there was peripheral blood lymphocyie transtormation i uncomplicated genital gonorrhoea and the
blastogenic responses of the peripheral blood lymphocyte from men and women were substantially higher
than that of control. Early m 1973, Grimble & Mcillmurray (1973). studied cell mediated Immune

(CMI) response in Neisseria gonorrhoea patients. They used 14 patients; men and 5 women, with 10

controls 1o study the response. By the use of lymphocyte Iranst’nrnmlmnllcclmiquc of labelling with C
14 thymidine which is incorporated ito newly formed DNA as measure of blast cell transtormation. 'Il'ln:)*
used strams of Newsseria gonorrhea CONL 890, CON 100 as antigen from freezed dried old laboratory
cultures.

The result obtained were 12V14 or 85% of the patient had positive transformation. They concluded
that there was a cell mediated immune respose i uncomplicated acute Nesseria gonococcal gentital
- infclclinn. This investigation agrees with my studies. Tt is pertinent to point out that the number used was
small as regard to patients and controls and i did not measure tymphocyte subsets population (158).
Though this is a functional test. These two studies indicated that there is no decrease in the lymphdcytc

population i Neisseria gonorrhoea and the lymphocyte were capable of responding to stimulation by

infection.  Kearns. Seibert. O "Reily et al m 1973, studied anti-gonococcal immune response of thirty-
five men with uncomplicated gonorrhea to detect immune lymphocytes, serum and secretory antibodies.
He concluded that there was lymphocyte blastogenesis mduced by gonococcal antigens which was
marginally greater in 11\35 or with tfirst infecthon,

Their mvestigiation l‘lﬁl.'d small population ot 35 men only and 24 controls; it used the up-take ol

1 126 labeled 5- todo-2- deoxyuridine (1DU), a thymidine analogue effector, namely lymphocytes, serum

antibodies and secretion of IgA antibodies.

The above study is defective as it did not include women and the number of patients was rather

small. But the result tend to agree with my study.

473659
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With the availability of monoclonal antibody, this study mvestgated the lymphoeyte sub-population

response 1n Neisseria gonorrhoca gemital infection: it arrived at the conclusion that there is mncrease in the

lvmphocyte sub-populations of CD3. CDS, CDIY compared 16 control subjects. The study agrees with
the two studies above and also agrees with that of Rosenthal (1974) (191). Rosenthal (1974) investigate
-cell mediated immune response in gonococcal patients. 34 patients, consisting of 16 patients with post
gonococcal arthritis, 4 patierts with acute Reiters syndrome, 14 patients with chronic uro-arthritis and 34
patients as controls. Using commensal gonococcal antigen from Natonal Swedish  Bacteriological
Laboratory, he used modified version of Socborg-Bendixen for the determination of macrophage Inhibition
Factor. For Lymphocyte Transformation (113, 10 patents with post-gonococcal arthritis and Smrglrols
were used. Non-Neisseria bacterial antigens were used m these mvestigation, Neisseria gonorrhea of
morphology T2 strains, Neisseria phargitis (APN) was used and purified protein derivative (PPD).
Phytoheamagglutin - (PHA) was used a sumulant.  Lymphocyte reactivity o different bacterial antigens
and PHA was studied by measurcment ot Thymidine up-take, 12 14 C, and the radioactivity 25mec1\mM
in cell cultures.

There was positive MIF in 21 of the 34 patients and in T, there was 9 out of 10 positive
responses. The number used in the study was small, the patients were of mixed infection, 1t did_ not
mvestigiate lymphocyte subset populations, further research was neccessary in veiw of these inherent
defects. The functional significance ot the raised levels of CD3, CDE, CD19 is not clear in !Ilig disease.
The €CD4 cells function on class [ MHC restricted T -cells and CD8 cells on class | MHIC T-cells. There
1s mereased avidiy of cell-cell mieractions by binding to monomorphic determinant on the appropriate
HLA molecules. Thus CD4 and CD8 can synergize with CD3 in T-cell activation. In the study the
CD4/CDS was 1.3:1 and that of the control subjects was 1.6:1, thus there is tendency to reversal of the

CD4/CDS cell ratib in this disease. In this study there were reduction of CD4 lymphocyte subpopulations



in Neisseria gonorrhea, Chlamvdia trachomatis genital infection, and chancroid genital ulcer. This
reduction increased the tendency to decrease i the CDICDS ratio, from 1.6;1 for control subjects to
1.3;1 for Neisseria gonorrhea: 1.2:1 for Chlamydia irachomans genital infection; and 1.5 for chancroid
gemial ulcer. The feduction i the CDIVCDS Ivmiphocyte subset in these studied STD’S needs further
imvestigation, to ascertain it they permanent features or temporary immunodeficiency.

In this study the l_\'lllp‘hnl,'_\'!t.‘ subsets CD3, CDS and CD19 were mcereased i genital Chlamydia
trachomatis infection. It agrees with the two results mentioned above, This study also lliscnvcrcq that the
CD4/CDS8 cell ratio in patients with gemital chlamydi was 1.2:1. compared to control of 1.6: 1. Therefore,
there s tendency to reversal ot the CD4/CDS ratio i genital chlamydia infection.  In chlamydia genital
infection, 12 patients or 24% of the paticnts CD4 cell fell below the control mean values. This may be

due to the fact that chlamydia trachomaus s an nwacetlular organism.  Though there is tendency to

reversal of the CD4/CD8 ratio.
]

There are some studies on Haemophilus ducreyi but no studies have been conducted on the

lymphocyte population, therefore, no comparative studies could be made (19,22-24,192). This study has
confirmed that there is no depletion of the CD3, CDS, and CDI1Y lymphocyte subsets and there is

tendency to inversion of the CD4/CDS8 subsets of the lymphocyte 1 uncomplicated genital ulcer of

Haemophilus ducreyi actuiology.

Brunham. Martin, Wang (1981) also mvestigated cellula immunity in Chlumydia trachomatis

]
genital infection and ocular discase, They used the method of lymphocyte transformation method (LT).
The number of patients include thirty-one men and seventy-six women with uncomplicated Chlamydlia
genital intection. Their method consisted of the use of radioactive substances. They concluded that there

was positive Lymphocyte Transformation(L'T). Though number of patients was adequate, they did not

imvestigate the number of absolute changes in the lymphocyte subsets.

i Hi



ducrevi genital infections,

The broadenmg knowledge of cell mediated immunity, CMIL in several diseases has led to its
importance i re-infection and immunity.  Wyle and Rowlett (1977), Grimble and Mcilirray (1973),
mvestigated cell mediated immunity m gonorrhoea (158.190). Wyle and Rowlett concluded that there 1s
cell' mediated 1immune response i gonorrhoca, although 1t seems 10 offer little or no protection for the
patient. Grimble and Mcllmurray concluded that there s ONI which limited or prevents dissemination
of gonococcal infection beyond primary genttal mucous membrane sites and that the host defence against
uncomphicated acute gonococcal genttal intection needs further elucidation (158).

Rosenthal (1974) studied uncomplicated ponorrhoea urethritis and reported that there was positive
lymphocyte transtormation using lymphocyte stimulation.  This is a tunctional test of cell incd_iatcd
mmmunity.

There is a large body of information regarding antibody responses to chlamydia infection in
humans (140, 167), but apart tfrom skin test results, virtually no data are available on human cell mediated
immune reactions. Studies on delayed type hypersensitvity and other types of CMI responses have been
reported trom anmmal studies mowhich the natral course of chlamydia ifection appears to be ditferent
trom that encountered in humans. One such study is that from Pavia and Schacter, their results did not
detect cell mediated cytotoxicnty response i mice infected with Chlamydia trachomatis (192). U.Sing
Ivmphocyte transformation index (LTSI), Brunham, Martin :.:l al (l‘)4;, reported positive LTSI which
dechined significantly 3 10 4 weeks after curative therapy.

Hana and Schmidt (1979) reported positive lymphocyte stimulation by lymphocyte transformation

m volunteers infected with genital Chlamydia trachomatis: that there was a narrow range of responses but

there was great difference in the mean responses of different individuals (193). Hana & Schmidt (1979)
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investigated cell mediayed immune response i Chlamydia traohomatis. Their method consisted of the use
of 52 volunteers. the usé of radia-acuve Cr. The method did not specity the number of men or women,
even though the number was adequate. They did not nvestigate absolute number of lymphocyte
subpopulations. The use of purified protcm Derivative 1s more accurate method of asssessment of cell
mediated immune response then radio-active method . Hana & Schmidt concluded that there was a narrow
range of responses n cell mediated immune responses but there was great difference in the mean
responses of ditterent individuals. Brunham and Martin in 1981 i their investigation concluded that there
was positive lymphoeyte transformation (1°7) m thirty-one men and seventy-six women with uncomplicated

Chlamydia trachomatis genital infection, their study  mcluded six newborn babies (194).

Infection by Chlamydia trachomatis aftects the eye. the genitals, newborn babies. Ocular infection

with chlamvydia occurs mn two distinet epidemiological situations. The most common 1s the classical eye

to eye transmission. This tntection is caused by chilamydia serotypes A to €, whereas tor infection of the
I

genital tract is due to serotypes D 1o K. Neonates born to mothers with cervical chlamydia infection

become mfected.

Early in 1979, Hana and Schimidt investoigated human cell mediated immune responses in chlamydia
trachomatis and concluded that it was a narrow response. When human volunteers were re-infected .with
trachoma and inchismn conjunctivitis symptoms were usually less severe than at primary infection, Only
partial immunnty o homologous chlamydia strams has been observed, thus a high titre inoculum can
overcome induced resistance. This study using Macrophage Migration Inhibition Factor test, found out
that there 1s complete cell mediated immune response 1n chlamydia genital infection.

Schwarz in 1981 concluded in his review of chancroid that there s auto-inoculation in H. ducreyi

genital infection and that there 1s no complete mmunity (o the disease re-infection being relatively

common i the typical patient (196). Another study in primates did not find cell mediated immune

H6



response (192). In the present study. the assessment of cell mediated immunity showed that there is cell
mediated mmunity in H. ducreyi. because 705 of the patents MIFF were below the control mean wviilue.
Bacterial Killing Index (BKD o Neisseria gonorrhoca, Chlamydia wrachomatis. Haemophilus ducreyi
penital intections.,

The measurement of polymorph function or the Bacterial Killing Index in several infections has
assumed more prominence m climical discases i recent years (196, 197), This is due to the discovery by
Pos. Stevenhagen ct al n 1992, that Acyuired lnnnunutltl-lwn-.ncy discase patients have decreased
phagocytosis but normal Kdhing ot Staphylococcus aurcus (198). This impaired the body detence or

mtracellular Killing of other microorgamisms such as Candida albicans. The microbactericidal function of

neutrophils was assessed in Neisseria gonorrhoea genital discase, it was demonstrated that there is no

decreased intracellular killing of Staphylococcus aurcus in gonococcal infection compared with control
subjects. This means that gonococcal urethritis/cervicitis patients have intact polymorph bactericidal ability
1o ehimimate mvading microorganisms. '

King. James et al studied gonococcal interaction with polymurphimuclcur m:utrni)hils (PMN) and
concluded that there was no deerease, that the percentage ol Neisseria gonorrhoea attached to or ingested
by neutrophils varies from 30% to 90% (199).

Polymorph function, as assessed by bacterial Kilhing index, in chlamydia genital infection also

showed there 15 no imparrment in the polymorph tunction. Johnson, Osborn et al (1983) investigated the

mactivation of Chlamydia trachomatis by normal human serum, by the use of unheated inactivated
i

homologous serum (200). Ther results showed that Chlamydia trachomatis was susceptible to inactivation

by unheated human serum and that human scrum possesses antichlamydial activity which is possibly

mediated by antibody and complement.  This literature was cited here to show how serum components

could attect BKILL



Odumeru, Wiseman et al (1980 mveshiganed the sermm baciericwdal activity of normal human
serum phagocevtosis and Killing by polvmorph leuboevies to strams 409, CH49. and 3500 of H. ducreys
(177). They conchuded that virulent strams were resistant 1o complement medsated lethal action of normal
human and rabbit sera, whereas avirulent strains were susceptible. Virulent strams were relatively resistant
to phagoeytosis and Killing by human polvmorphonuclear lenhoeyies

In this study. using the method of Plabphe o el 019799 the bacierad Xilhng mdex ol these patients
with gennal ulcer caused by o ducrevi was totnd nor o be impasred. Theretore, there is no defect i the
Killing abiliey of polymorph leukocvies i these panients, This result agrees with that o) Odumeru,
Wiseman et al (1983). Resistance 1o bacteriowdal acnon of serum have been assoctated with virulence m
several Gram-negative discases, most notable as o marker tor bactenacmic spread (201). Haemophilus
ducreytr does not produce bacteracmur, but resistmee 1o bacteriolysis by normal serum may allow
successtul extracelular action o the organism within tssues. The intact bactericidal action of the
polymorphonuclear leukocyte in human with genial uleer due o H. ducreyi may be a factor in the limiting

spread.
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CONCLUSION:

.

This study showed that patients imfected with the following STD'S namely Neisseria  gonorrhea,

Chlamydia trachomats. genttal infection, Heamophilus ducreyi genital uleer have reduction in

lvmphocyte sub-population CD4 cells and no reduction in CD3: CD8: CDI19 cells.

L

There 15 tendency to mversion ol the CDA/CDS rato of these subsets of lymphocytes in this

study.

There is tendency towards immunodeticiency associated with these studied STD’S.

There is protective acquired cell mediated response associated with chlamydia genital infection;

while there is incomplete cell mediated immune response associated with Neisseria gonorrhea and

Haemophilus ducreyt genital  disease.

The bacteria killing index or the Polymorph function is not impaired or compromised in the

paticnt infected by the studied STD'S.

The study iHustrated the recognition of prompt treatment/management of the STD'S.
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APPENDIX

TABLE FOR THE DETERMINATION OF MPN

Most probable munber table (denved froon Hadvorson aml Ziepgler, 1931

1y

Number ot positive tubes at the stated dilution
1 1 - MPN
5 5 S T

l 5 5 4 16
5 5 } 91.8
3 5 L 54.2
5 5 | REY
5 5 () 24.0
5 1 3 7.8
5 o . REH
5 4 I 17.1
5 4 0 13.0
5 3 2 4.1
5 3 | 1.9
5 3 () 7.92
b 2 2 9.43
3 > | 7.00
3 2 0 .93
5 I | 156
5 I () 3.39
S 0 I bl
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10~ MPN
" | I 200
’ { 2.47
I | 2.10
I 0 1.69
(0 | .66
() () 1.28
2 I 1.71
. 0 1.39
I i 1.37
I 0 .07
0 | .06
0 0 0.78
2 () 0.93
| () 0.68
() | l).t;_?
0 0 0.45
I | 0.41
() | 0.40
] 0 0.20
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APTERDIX

LYMPHOYTE SURIOFUTATIONS i CONTROL SUBIECTS n=30 CD 3% Pan T cells
Fatients Total Wbe x 10° Lympl te % Absolute no x 107 €D %% CD Absolute Nox1
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e } B840 61 0,92
—- T —] e 0.9%0 62 04589
L 2.7 ' )4 5% 6l 0.368

> E—— T ) 1,298 63 0,767

6  3.B 1.292 67 0.865

- 40 12 1?59 0. 448

B 3. 0,992 63 0.62h
S S h 0.5%2 63 0,247
__10 b3 1,118 61 0.681
11 4,2 > 1.0%0 63 0,661
v wa - 0.989 66 0.6%
3 . 54 32 1.728 62 1.07

W a7 th 1,998 63 1,006

15 hoy b2 1,974 61 1.20h
_1% 52 59 2,028 6l 1,297
17 4,2 7 1134 65 0.737
a8 W oh 1,0% Gl 0-675
19 7% Il  2,2hh 62 1,3M

X 57 29 1.653 66 1,090
21 2.9 30 B 0,870 67 0,582
—22 3 J e 0,899 66 0. 593

..>1¢ 5 4 » I} 1 ‘5?? 65 0 .895
- I fd i 89,
25w SR 6 otk
i 4. hs 2,085 66 1.336
v 3.7 %) 1,110 67 0,713
28 bl Wiy 1.9% __6b 1.2%9
2 3.7 9 1.073 60 0,643
1 5.8 ly 1,972 66 1,301
ANER asseiséiiinsen e e 50% - OB
FJ Il sevcenes . .; ,,,,,,,, L) "-, i 1
Standard Deviation SD severaves I T |

> vr - TAM m oM Yy RS9
Standard Errar Of MEAN .cecee goel SEM ceeeneini 0.652b



RPN X

LYRPHOCYTE SuUBPOPUL MF'; IN _I__[_@]j_iﬂ%_ __1:_’_‘1 CTS n=30 C0 4
Patient Total ybc 1Uﬁ Lymphocyts % Absolute No x 10% co 47 CO Absoluts
1 4.8 o 3a 1.632 35 0.057
2 4,0 S 0.840 37 0,310
3 4,9 ) 3 1.632 35 0.057
4 2,7 22 0.595 40 0.237
5 . 4.2 29 1,218 40 b'.“_a;?
6 3.8 34 1.292 39 0.503
7 4.8 3 o 1,632 35 0.057
8 3.1 - 32 _ 0.992 37 0.367
9 - 2.3 24 _ Db.5s2 36 0.198
10 4.3 23 0.989 38 0,375
11 4.2 35 1.050 40 0,420
12 4.3 23 0.989 38 'u‘."gs
13 . 4.8 34 1.632 35 0,057
14 4,7 14 1.598 40 0,539
15 4.7 42 1.974 36 D.710
.- o :g:gw.
14 542 39 2.028 41 0,831
17 4,2 27 ; 1.134 36 0D.4D8
T = _-h'a-ﬂd..
18 4.4 24 1.056 40 ‘0.422
19 4.8 34 1.632 35 0,087
20 5.7 29 1.653 39 D.644
: 2 = :"-E'l""’
21 2.9 30 0.870 38 - -0.3!30
22 3.1 29 0.899 36 0,323
- - =|"==p
23 A.8 34 1.632 35 0.052
24 5.1 27 15377 36 "."OE.AHS'
25 4.1 25 1.02%5 C 397 0%399
26 4,5 45 2.025 ‘3‘5""“’-05'7.. 29
27 3.7 30 1.110 A0 %y
28 5.1 34 1.734 37T "“-u-..u]'
29 5.7 29 1:073" 36 "’a;s'a‘u
30 5,8 34 T 1.972 39 0.769
1
R.f‘lga e s assane 35% -~ 41)’) '
moean .--p; .--.5.3?.‘3;

gtandard peviation .......... 2.08

standard rrror 0f mMean

-noU.:SB



LYMPHOLYT, SUSPCPULALICKS IB  COMOIOL  SHJECES » = -0 CD
Paticnte Motol AME % 107 Tomebacirs & A T . i
> . fotal whe x 10- Aymphocyte | fib:olute 10 x 107 CL d %  Absolute No x 107

1a i b 4. 7,025, 27 0.5h1

2. el e 1,517 19 0.288

Do 3.8 29  0.950 26 0257

X e B ;.3‘__:“-__' . __j ' " 0.594 . 0,136
R ha J'f; i.sw_ . 19 0.2C8

Ce - o 2l Er ) O—.’Ql,')?

7. 7S 1517 19 G.288
<. o T 5 T 0.992 2 ., a1 0.208 S
9% o ) 0.552 25 0.37 -

| M i

0.32
29 E N 19 0,258
0 3 230,489 et 0.257
15 Tre 32 .78 el Q..}§2
25 1,517 19 05258
5. k.5 32 T 1.30 23 0033
25 1.517 L Q?BS
B— I
+ - R T 19 04208
i 5 T 0n T 2.2h% 9] w .
P 8 20 /I 0.870 <2 —-ﬁ
o S e R VR 0T €2 . M

5 - :‘C H

11. T -

1
2k, 5 2 1.577.
e ' 29 1.512 ¥

5 45 2.025 |
.7 0 1.11
28. . iy 1.9%
5. 4.1 25 1.517
0. %o U5 2,025

RATEE v evovenss . 1% - 27%
| . ]"‘.UCI‘r‘. eesee S vee veeens 22.";‘:{)

:}t-‘lﬂ:;\u:"'j Devia ...ILOI'\ 3D sesene 2.?{":-“’
L ]

; - i P L T .0y 7k
Stapdara S1r0or 2a licity ses SEM eee 0.5039



LIMPHOCYTE

SUBPOVULAT IONS

I CL.tiol SUBJEGE = €D 19
ratiests | Yotal Whe x 1;5 Lymphices te late o X 109 Ch 19% &bsalutu o x 109
1¢ | &2 | @ _ o C.378
[ TS 5 1,020 20 .205
' L%, N E | cuos0 18 R
e L, _ i 2y 1.029 o0 0.205 R
| 5 % 1. 476 3193 0.3%
-_T_‘"_ . ::‘ j 1.2u2 19 0.245
7. A 7 1.025 | 0.205
5. 1 | 2 | o.992 17 0.168
I . 5.5 2 | o0.552 18 0.099 N
10. he? | 52 REEY 376 23 0.33
1. . I _‘_' ; T 1.0%0 22 0.251
12. iy, 23 0.989 17 o’?&&'
15, by 2 | 1.3 23 0.3%"
14, 4.7 W 1.598 21 0.071
L b7 | w2 | .97 22 0. 432
16. 5,2 9 2.028 18 0.238
I I Rt 21 0.238
O - PP B T S 1576 23 0.3%
P ST Wl 4 Al o5 74,
Ve om N E T JZ - Ceil
22 | za @ ) ;;: < Q2202
SR e — 5 - 2} 0.507
1 _ | 577 18 0.247
23 %7 25 1.025 )
by (T : _ ] ‘“—_— 3 2.025
€7 bob K 1.110
A Tee T W T 9%
254 ik 26 1.376
0. 5.8 ) 1.972

RJT“;U " 11% - aj.x;

Huah e el

Starcar¢é D

e

Starderd B

-
.

e
.ﬂJn,{hu

2WIntiow S0 ewie

)

ror of Hea- SEM
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