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SUMMARY

Some blood elements of guinea pigs which are
widely used as experimental animals for diag-
nosis of tuberculosis were studied aiming to
find out the possibility of the differentiat-
ion between the bovine, avian and human baci-
11i of t{uberculosis. Three groups of guinea
pigs were infected with an equal dose from an
avian, a bovine and a human standard strains
of tuberculosis, respectively. In addition, a
4th group was served as non infected controls.
Blood of ten animals from each group was exe=-
mined weekly and the animals were tuberculin
tested. The examinations were continued till
the 1lst evidence of positive tuberculin reac-
tion within each group. Results revealed some
characteristic findings which could be taken
as criteria for differentiating the three
types of TB bacilli. Such findings were obse-
rved earlier than the 1lst signs of a positive
tuberculin reaction.

INTRODUCTION

Guinea pigs are highly susceptible animals for the bov-
ine, human and the avian TB bacilli, though the bovine bacil-
lus is rather more virulent while the avian bacilli are of
the least pathogenicity. This distinction has been used in
practice as a mean for differentiating these organisms WILSON
and MILES (1957). Injection of the TB bacilli in guinea pigs
produces pathological lesions characteristic for the injected
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agent. These lesions varied from a local reactiom in case of
avian bacilli to a generalized with the human or the bovine
organisms. A reflection of tissue reaction, changes in blood
elements may follow depending on the degree of tissue invol-
vement and the severity of <the invading agent. It is aimed,
therefore, to study these blood changes which may be further
used as an aid for type differentiation of these mycobacte-
ria.

MATERIALS AND METHODS

Hematological studies were performed on 280 fema’e alb-
ino guinea pigs of about 300 gm. each. The animals were sele-
cted from a colony proved to be free from tuberculesis. From
the total sum, 40 guinea pigs were considered as conirols.
The rest were divided into three groups of 80 animals each.
One ml saline containing 1 mg. of 4 weeks old culture of lyc-
obacterium avian (D4), Mycobacterium bovis (local strains and
Mycobacterium tuberculosis (PN) was injected at the subcutan=
eous subinguinal route in each animal of the first, second
and third groups, respectively. The infected and control gui-
nea pigs were kept separate under similar conditions. Ten
guinea pigs from the control group were examined every other
week, while the same number from each of the infected groups
was investigated weekly. For hematological studies, 1ml of
blood was collected by cardiac puncture while the animal is
slightly anaethetized by ether inhalation. The guinea pigs
were then tuberculin tested using the simple intradermal com=-
parative tuberculin test ( avian and mammalian ). Results of
the tuberculin reaction were read within 72 hours MERCHANT
and PACKER (1961). At the end of that time the animals were
sacrificed. From the lymph nodes near the site of inoculat-
ion, direct smears were made and stained with Ziehl=Neelsen
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stain., Cultures were also made on Lowenstein-Jensen media
with an¢ without glycerine, incubated at 37°C for weecs and
examine¢. at intervals. The examinstion within each >f the
infectec groups was continued weekly 111l the evideace of
positive fuberculin reaction within that group.

RESULTS

Animals infected with either human or bovine strains of
tuberculosis reacted positively to the mammaslien tuberculin
at the fourth week after infection. On the other hand, the
reactior. of guinea pigs injected with M. avium to the avian
tuberculin appeared on the 5th week., The assessment »>f the
infecticn based on bacteriological examination of lymph nodes
at successive weeks after infection revealed presence >f the
previously injected strain in each group. The control =aimals
revealed negative tuberculin testing and bacteriological exa-
minations.

Since the blood values of the control animals at tie lst
3xrd and 5th weeks were not differed significantly, an average
value wes drawn representing the control groups. lMean ‘values
of blooc¢ picture of the three infected groups at 4 successive
weeks compared with the average value calculated for the con-
trol animals, (Tables 1 - 5).

DISCUSSION

There are many evidences that hematological studies are
of use in diagnosis of tuberculosis MULLER(1943), STANKEWICZ
et al. (1965) and AL-AMROUSI et al. (1972). However, :ecor-
ds dealing with the use of blood investigations for differen-
tiating bacilli of tuberculosis could not be traced from the
literature.

Examination of guinea pigs blood infected experimentally
with avian, bovine and humen strains of tuberculosis ishowed

Assiut Vet, Med. J. Vol. 4 No. 8 ,1977.
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some gignificant variations which could be considered as cri=-
teria for differentiating the three types of tubercle bacilli.
0f importance was the occurance of leukocytosis and neutroph-
ilia in bovine TB infected animals, one week after infection,
and at the 3rd and 4th weeks in those guinea pigs inoculated
with the human bacilli. Where as leukocytosis due to increase
of lymphocytes occurred at the 5th week 1in case of avian TB
infection. The timing of these changes reflects indeed varia-
tion in virulence of these mycobacteria, i.e. the bovine str-
ain followed by the human then the avian strain. WINTROBE
(1961) mentioned that the virulence of the invading organism,
the reaction of +the patient, and his general resistance are
concerned in determining the magnitude of the neutrophilic
increase. Moreover, neutrophilia will be absent when the in=-
fection is very mild.

Lymphocytosis was observed in animals infected with the
human and avian strains of +tuberculosis at the 4th and 5ih
weeks of the experiment, respectively. PEARMAIN et al. (1963)
and LING (1968) were of the openion that increase of lymphoc-
ytes indicates resistance.

O0f importance also was the increase of PCV and MCV and

the de@rease of MCHC in the avian TB group at the 4th week.

of the experiment which may be due to the appearance of imma-
ture erythrocytes in the circulation at that time.

The experiment showed some significant criteria which
may aid differentiation of the three types of mycobacteria.
These criteria are specially valuable as they were detected
early before appearance of positive tuberculin reaction,

Assiut Vet. Med. J. Vol. 4 No. 8 ,1977.

't‘}x

i




1)

W

HAEMATOLOGY OF T,B.

- 85 -

REFERENCES

El-Amrousi, S., Moustafa, I.H. and Nafie, E. (1972): Signifi-
cance of some blood constituents in different forms
of tuberculosis in buffaloes. Vet. Med. Journal,
Cairo Univ. XX, No. 20, 163 - 175.

Ling, N.R., (1968): Lymphocyte stimulation. North-Holland-
Publishing Company, Amsterdam.

Merchant, I.A. and Packer, R.A. (1961): Veterinary bacterio-
logy and virology 6ith Ed., Iowa State University
Press, Ames, Iowa.

Muller, G.L. (1943): Clinical significance of +the blood in
tuberculosis., The Commonwealth Fund, New York.

Pearmain, G., Lycette, R.R. and Pitzgerald, P.H. (1963): Tub=-
eroulin induced mitosis in peripheral blood leuco=-
cytes. Lancet, 1, 637 - 638,

Stankiewicz, W., Magurczak, J., Konarska, A., Malinowski, W,
and Krzaczynski, J. (1965): Haematological, bioche-
mical morphological and immunological indicators in
tuberculin-negative and tuberculin-positive cattle
Polskie, Archwn. Wet., 8, 685 - 707.

Wilson, G.S. and Miles, A.A., (1957): Toply and Wilson's prin-
ciples of bacteriology and immunity. 4ih Ed.,Edward
Arnold Publishers, Ltd., London.

Wintrobe,M.M.(1961): Clinical pathology.5th Ed.,Henry Kimpton
London.

Assiut Vet, Med. J. Vol. 4 No. 8, 1977.




o)

3!

o




B0 TRTFES Q5 9N 95 THOL 09T

——— ————— S — T ] e . S T g T — e o

6T° 52 T¥08"° [92 @ 9EOFST*€0¢ TN

G CCTROL 3T T g9 CTe¥ON 92 64°6L¥08 16 06°T6FGL GHT  “WoRl sonTeA
6L CLFDL 6ENE 06°R96F09° 0006 02° #TE TF00" 690 69°#€5¥Go ToT¢ *wly  egnyosqe
o€ 6cFor ez 08 0STRO0 0L  Of°CF00°0f €T 9n¥0L°9¢  *seg 4UNOO
T THF05°TE  OT* THPOL €T 49°22THFO3* 6€2 02°65¥6¢°¢Q *sof TeTyu
06°SSETRON* 62€C 86 QTEF09°895L 4T°32oT0R ILKe L8°G56F O SChzano  —oIdFIIA

q+ ye® o+ q+
64° TFTH L mmuﬁmwmﬁnﬂ 50° T+E%9 66°0FLT°9 wmro/ 0T Ok

a+ qtalo+ a+
w6 0¥06°0  Ow"0¥02°0 99°0%09°0 06 0¥6H°0 Y mr gs
20°¢¥66 T mmwMﬂmo.m¢ h*2+T0° ¢ gh* ¢+g2° C¢ % O:10M
99° T#H2°92  Lh° T¥30°02 Qe TF TR G2 92 e¥60° 92 ud nn HOY
00°oF62* 42  6E*2F0L°6S TH* 9% G9 89°4¥€9°49 no AN
2€°2W00°¢C  69°THOSG 0C 20°2%06° 1€ HGC¥OL 2C % AOd
T8 0F08°€T  O% OFOL°CT of*o%on° 2T 89°0¥46 2T s qy
THOPET"C oW OFTT*S G2 o684 29°0%.L8* % mrd/ 0T DTy

w q .3 n
weumy ougacg WaTAY T0I3u0D

P93.09JUT foonTeA UoeU JO 2OUSOTITUITS soTqeTIe)

UOTI09JUT JO3FE
Yoon ouo *sf7d eoupn® snornoxeqny pWe [OIJUWOO UT 9IngoTd pootld - I 91q%g,



Table 2 — Blood picture in control and tuberculous guineu pigs, twe wecks
after infectiun.
Voriables Cignificance of mean values/infected
Conlrol Avian Bevine Huan
c a b h L
R.B.€. 10°/cum. 4.57+40.62 5.0640.30 4944034 1864026
Hb gngs 12.5740.68 12.1040.37  13.3540.63 13.2040.33
PCV % 32,7043 .54 33.20%83.35  30.50%2.29 33.90%2.8
LICV cu 67.634+7.68 65.83+7.80 61.78+4.89 70.02+7.75
MCH uu gm 26.05+2 23.97+41.46 27.0641.93 27.23+1.33
NCHC % 35.2843.48 36.7142.98 pu.mmﬂmwmu 39.2043.17
SR mm/h 0.45+40.50 0.7040.64 1.4040.80 0.8040.75
WBC HOW\oEE 6.174+0.99 m.“_.mMH.wm...,c.w ﬁ.m..w.ww.oh_..vm 6.2940.74 2
Differ- Neut. 2435.40 +595.82  798.40%627.14 3442.504473.07 2712.804329.10
ential  Eos. 83.35469.20  102.903142.48 134.404122.28  6.80+20.40
count Bas. 36.70448.13 Hﬂ...#o.wwm.ww 62.50448.91 13.50427.01
absolute ILym. 3161.65+534.69 4579.8041425.10 3609.204554.81 3443.20+462.17
values Mon. 149.75421.90 23.50447.12  224.20%116.4Q, 31.50432.14
furluff  303.154636.48  643.5045. 04*PsB 199.204131.99 82.20465.47 -
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Table 4 - Blood picture in control and tuberculous guinea pigs,

four weeks after infection.

Variables Significence of mean values/infected
Control Avian Bovine Human
g s 2 o h
+h +o b
Hb gm % 12.57+0.68 13.30+0.64 12.65+0.55 14. 88”3
+b,h +a
PCV % 32.70+3.54 39.10+1.81 13.10+1.82 .Ho+ .#u
+C,h
ACV cu 67.63+7.68 77 4m+4 63 64.22+6,22 mo.auwm.ww
HCH uu gm mmoomﬁwomm 26 +42+2,07 mm.ONHPcmm 27.58+1.79
+b,h +a +C,a
MCHC % 35.28+3.48 34. ou+o 85 40.78+2.75 45.6312.30
SR mm/h 0.45+0.50 0.90+0.54 0.804£0.75 1.40+0.80
+h +h
WBC 10°/cmn 6.17+0.99 8.2441.89 m.&,,o.mw 13,9741 .82
+h
Diffe- Neut. 2435.404595.82 2134.30+771.43 1749. 8&2 95 qog.p?mmqo.wo
rential Eos. 83.35+69.20 53.00+£56.46 46.10444 .17 27.T0£55.56
count Bas. 36.70+48,13 17.90+35.85 36.80+41.51 13.10439.29
+0
values .\0n, 149.75+91.9 148.704108.59 239.50480.10 300,10+286,.85
kurluff  303.151636.43  462.803238.26  103.20481.66 172.804162.97

+

P /_0.05
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