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Abstract :

Background: Cannabis extract (Bango) is the most contentious use of the cannabis sativa plant because of its
psychoactive properties, namely delta-9-tetrahydriocannabinol (THC).

Aim : The current study focuses on whether cannabis abuse leads to alterations in hematological parameters.

Material and methods : This study includes 48 cannabis smokers and a control group of 47 apparently
healthy individuals matched for age and sex. This is an analytical case-control study. The data were collected using
a questionnaire and laboratory measurements. The study was conducted in Khartoum State during 2019. Venous
blood of 2.5 mL was collected in K3EDTA containers, and C8BC parameter was determined using an automated
hematological analyzer [Sysmex KX-21].The data was analyzed by SPSS version 16.

Results : This study conducted a complete blood count (CBC) analysis on blood samples to investigate the ef-
fects of cannabis use. Hemoglobin concentrations and platelet counts showed no statistically significant differenc-
es between the cannabis and control groups in smokers. However, the absolute neutrophil count was significantly
lower in the cannabis group compared to the control group. Other parameters, including WBCs, RBCs, HCT, and
RDW-SD, also showed no significant differences. Subgroup comparisons between pure and mixed cannabis users,
as well as between drug and non-drug, revealed no significant differences in hemoglobin, TWBCs, and platelets,
though significant differences were noted in absolute lymphocyte count and PDW. Comparisons between alcoholic
and non-alcoholic groups showed no significant differences across all measured parameters.

Conclusion : The results indicate that cannabis smoking has no direct effect on most hematological param-
eters. Furthermore, we observed no significant differences between pure cannabis users and those who smoke
mixed cannabis. However, there were significant differences between drug and non-drug in absolute lymphocyte
count and PDW. The alcoholic and non-alcoholic groups showed no significant differences.
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Introduction

The hemp plant (Cannabis sativa)
hasbeen very popularall over the world.
According to Ebuechi [1]. Between
1998 and 2011, an average of 7% of
all cases reported were due to cannabi-
noid abuse, which equaled 110 deaths
per year, and that percentage increased
to 18% in 2020 [2]. Cannabis is a green
or grey mixture of dried shredded flow-
ers and leaves of the hemp plant. The
female plant’s resin-covered blossom
top and the leaves that surround it are
thought to contain the largest concen-
tration of cannabinoids, which are still
the most common component of can-
nabis and contain the active ingredi-
ent (THC), delta-9-tetrahydrocanabi-
nol [3, 4]. However it is commonly
abused and widely trafficked as illicit
drugs in the world for its psychoactive
substance (cannabinoid),a chemical
Delta-9-tetrahydriocannabinol (THC)
[1]. Cannabis smoke contains various
Chemicals ,including THC ,carbon
monoxide and carcinogens (substances
that cause cancer) [5].In the last few
years in Khartoum State, using canna-
bis (Banko) is become very wide, es-
pecially among youth [5]. Many stud-
ies globally and regionally mentioned

that cannabis has direct effect to smok-
er health, whether is physically or psy-
chologically [5]. High doses of canna-
bis can cause paranoid ideation, visual
and auditory hallucinations, and pos-
sibly even cardiovascular effects such
as arrhythmias, elevated heart rate,
and blood pressure. Cannabis intoxica-
tion is dose-dependent and can impair
memory, attention, and psychomotor
performance when taken at low doses
[6]. Thus, this study aimed to detect
the effects of cannabis smoking on he-
matological parameters under different
variables such as duration of smoking,
daily doses, and association with other
types of addictions.

Material and methods

We conducted an analytical case-
control study in the year 2019. We
recruited 48 cannabis smokers from
Alshikh Hospital in Khartoum, Khar-
toum State, and included 47 apparently
healthy individuals matching for age
between 20 and 25 years old and sex
(male) as a control group. We obtained
the participants’ consent to use the
information solely for scientific pur-
poses. We collected 2.5 ml of EDTA-
anti-coagulated venous blood samples
from each participant using the sterile
venipuncture technique, followed by
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an automatic complete blood cell count
using Sysmex KX-21, an automated
3-part differential hematology analyz-
er (Sysmex Corporation Kobe, Japan),
the tests were done as per the manu-
facturers’ instructions [7]. We collect-
ed the primary data from two catego-
ries-48 cases and 47 controls—through
telephone interviews using a closed-
ended questionnaire, and we gathered
all the data for this study from books,
journals, preview studies, and the in-
ternet. We analyzed the study using the
statistical package for social sciences
(SPSS) version 16. We represented the
qualitative data as a percentage. The
presentation of quantitative data took
the form of mean and SD, depending
on the P value.

Result

The case and control study aimed
to estimate the effect of cannabis on
blood cells count. case group 48 con-
trol group 47. The distribution of the
cannabis according to the age 23 with
(47.9%) were less than 20 years old,
22 with (46.8%) were between 20 —
25 years old, while as 3 (6.2%) were
. all of
them were males. Education qualifi-

more than 25 years up to 35

cation 11(23%) were university grad-

uates , 26 (54.16%) had secondary
school education , 10 (20.8%) primary
school education while 1 (2.0%) was
illiterate .The frequency of smoking
cannabis per day 4 (8.3%) were smok-
ing 1 cigarettes /day, up to maximum
26 (54.16%) smoking 3 cigarettes /
day. Again 3 (6.2%) were smoking 2
times / day, while fewerl3 (27%) of
them were taking 4 to 5 times per/ day.
2 (4.1%) were smoking 6 per/day. The
distribution of other substances addict-
ed to cannabis is shown in Table (1).

Table 1. The distribution of other
substances among cannabis addicts

Substances %
Pure 15 31.25
Mixed 33 68.7
Tabaco snuffing 41 85.4
No Tabaco snuffing 7 14.5
Cigarettes smoker 44 91.7
No cigarettes smoker 4 8.3
Drinking alcohol 25 52
No drinking alcohol 23 48
Using medical drug for diseaselO | 20.8
No medical drug 38 79.1

The study population’s CBC results
Hemoglobin concentration were no
statistically significant difference in
cannabis compared with control group,

control (14.93+1.29)case (14.97+1.26)
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respectively with P value (0.774). A
normal platelet count in smokers was
not statistically significant difference
in cannabis group compared with con-
trol group, control (269.29+64.15)
case(256.56+67.78) respectively with
P value (0.95).Absolut neutrophil was
a normal count was significant differ-
ence in cannabis compared with con-
trol group, control (3.51%1.74) ,case
(2.78+1.23) respectively with P value
(0.01). WBCs, RBCs ,HCT and RDW-
SD values were no statistically sig-
nificant compared with control group.
When we compare between subgroup
of the case pure and mixed group we
found that was no significant differenc-
es in all parameter of Hb , TWBCs and
Platelets with P value (0.838) (0.136)
(0.914) respectively. we compare be-
tween Drug and non Drug we found
that there was no significant difference
in some parameter of Hb, TWBCs and
Platelets with P value (0.457) (0.763)
(0.838) respectively. With significant
difference in Absolute Lymphocyte
P value (0.023). and PDW P value
(0.021) less than P value (0.05). we
compare between Alcoholic and non
Alcoholic we found that was no sig-
nificant differences in all parameter of
Hb , TWBCs and Platelets with P value

(0.956) (0.775) (0.886) respectively.

From the probability Value of in-
dependents samples test it higher than
significance level (0.05). CBC was
carried out on all the collected EDTA
blood samples and the obtained results
were compared with those of the con-
trol (Table 2,3,4 and 5).

The study population’s CBC results
between variables (control and case)

The findings show a not-significant
relationship between variables (control
and case), and the probability value of
the Independent Samples Test 1s higher
than the significance level (0.05) (Ta-
ble 2).
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Table 2. The mean, standard deviation, and P-value
of the study population’s CBC results compared to those of the control group

Control n=47 Case n=48

Mean | Std. Deviation| Mean |Std. Deviation | p. value
Hb 14.932 1.2977 14.975 1.2610 774 0.
Hct% 44.119 3.3438 43.973 3.1067 0.586
RBCs 5.091 4010. 4.954 3626. 590.0
MCV 84.321 11.7845 88.044 3.5314 2930.
MCH 29.236 1.7343 30.015 1.7343 7570.
MCHC 34.094 1.5664 34.125 1.5269 8690.
RDW 42.962 2.8011 52.490 54.9738 0.087
TWBCs 6.926 2.1314 6.340 2.1023 0.589
Absolute Lymphocyte | 2.438 6936. 2.658 7710. 0.913
Absolute Neutrophil 3.511 1.7484 2.781 1.2328 0.017
Mixed 736. 3179. 669. 3915. 0.266
Platelets 269.298 64.1547 256.563 67.7881 0.954
PDW 12.691 2.1053 13.385 2.1593 6780.

The study population’s CBC results between variables (pure and mixed)

We found that the variables (pure, mixed) do not have a significant relationship with
each other. The probability value of the Independent Samples Test is higher than the
significance level (0.05) (Table 3).

Table 3. The mean, standard deviation, and P-value of the CBC results for those
smoking pure cannabis compared to those who smoke mixed cannabis

Pure n=15 Mixed n=33

Mean | Std. Deviation Mean Std. Deviation | p. value
Hb 14.547 1.3346 15.170 1.1962 0.838
Hct 43.980 2.9615 43.970 3.2153 0.839
RBCs 4.947 3441 4.958 3759 0.559
MCV 88.153 3.9507 87.994 3.3881 0.120
MCH 29.180 1.1942 30.394 1.8217 0.218
MCHC 33.233 1.4936 34.530 1.3806 0.462
RDW 44 473 2.4847 56.133 6.2739 0.218
TWBCs 7.267 2.6811 5918 1.6614 0.136
Absolute Lymphocyte | 2.767 7566 2.609 7840 0.963
Absolute Neutrophil | 3.213 1.2357 2.585 1.987 0.783
Mixed 413 2875 785 3831 0.372
Platelets 250.333 74.7889 259.394 65.3887 0.914
PDW 14.880 1.8888 12.706 1.9402 0.650
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The study population’s CBC re-
sults between variables (drug and
no-drug)

We found that the variables (drug,
no-drug) do not have a significant rela-

tionship with each other. The probabil-
ity value of the Independent Samples
Test 1s higher than the significance lev-
el (0.05) (Table 4).

Table 4. The mean, standard deviation, and P-value of the CBC
results of those drug and non-drug

Drug Non drug
n=10 n=38
Mean | Std. Deviation| Mean S.t d'. p. value
Deviation

Hb 15.570 1.0012 14.819 1.2693 0.457
%Hct 44.600 2.9458 43.797 3.2200 0.591
RBCs 5.000 .3399 4.935 3788 0.563
MCV 88.490 3.1572 88.003 3.6932 0.495
MCH 30.910 1.6855 29.835 1.8236 0.770
MCHC 34.920 1.2200 33.884 1.5143 0.435
RDW 44.690 2.3388 44.546 2.7209 0.174
TWBCs 6.430 1.8068 6.359 2.2061 0.763
Absolute Lymphocyte |  2.600 3018 2.562 5866 0.023
Absolute Neutrophil 2.670 1.1509 2.862 1.3344 0.324
Mixed .860 4526 956 3651 0.466
Platelets 266.600 85.8981 255.486 | 63.4322 0.838
PDW 12.130 1.2979 13.735 2.2530 0.021

The study population’s CBC re-
sults between variables (alcoholic
and non-alcoholic)

The findings show a not-significant
relationship between variables (alco-

holic, non-alcoholic), and the probabil-
ity value of the Independent Samples
Test is higher than the significance lev-
el (0.05) (Table 5).
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Table 5. The mean, standard deviation, and P-value of the CBC

results of alcoholic and non-alcoholic cannabis smokers

Alcoholic n =23 non-alcoholic n =25
Mean Std. Deviation | Mean Std. Deviation | p. value
Hb 15.487 1.2952 15.460 1.2734 .0956
Hct 44.865 3.3681 44.784 3.3073 0975
RBCs 5.078 4285 5.056 4174 0.929
MCV 87.643 3.1772 87.816 3.4074 0712
MCH 30.257 1.4832 30.3016 1.5467 0.815
MCHC 34.548 1.1369 34.544 1.0920 0.843
RDW 43.878 2.4132 44228 2.6084 0.536
TWBCs 6.430 1.7821 6.528 1.8669 0.775
Absolute Lymphocyte 2.665 .6541 2.664 6277 .0806
Absolute Neutrophil 3.126 1.4508 3.05 1.4160 .0852
Mixed 774 2472 812 3140 0.508
Platelets 254.130 68.9284 248.280 73.7578 0.886
PDW 13.357 2.0939 13.168 2.1209 0.926
Discussion to [9], smoking cigarettes, as opposed

The current study shows normal in
value of hemoglobin concentration
and hematocrits in cannabis, which
reached 15.570 with P value (0.£¢°V)
and 44.600% with P value (0.29)) re-
spectively. Previous studies revealed
that smoking had no impact on the
quantity of erythrocytes but consider-
ably raised hemoglobin levels and he-
matocrit when compared to nonsmok-
ers. It was concluded that increased
hemoglobin and red cell mass indicate
adaptation to carbon monoxide inhaled
from cigarette smoke [8]. According

to pipes led to increases the levels of
hemoglobin (Hb) in female smokers
and the packed cell volume (PCV) in
male smokers. HCT value was not in-
fluenced significantly by cannabis ad-
diction [10]. Cannabis abusers had a
substantially higher hemoglobin con-
centration (14.0+£2.8) than the control
group (12.6+2.6) (P value <0.04), and
the group that abused cannabis had a
substantially lower number of neutro-
phils than the control group (35.09+9.3
vs. 40.3+£12.6), with a P value of 0.02.
Addiction to cannabis did not signifi-
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cantly affect WBCs, RBCs, HCT, or
RDW-SD values. Cannabis increases
the amount of carboxy-hemoglobin,
which raises the oxygen demand in the
heart and decreases the oxygen supply
while also inducing platelets [7]. Some
previous study have reported effects
on the blood including increases in he-
moglobin concentration, packed cell
volume and red blood cell counts, and
these have been attributed to chronic
exposure to smoke and carbon mon-
oxide similar to that tobacco smokers,
Gabbay, et al., [11], but some studies
record no significant effect for cannabis
on hemoglobin concentration in mari-
juana smokers, Oseni, et al., [10]. On
other hand, Karimi, et al., [12], reported
that chronic consumption of cannabis
lead to increase hemoglobin concentra-
tion of cannabis abusers in khashmiri
youth. When we compare mean of he-
moglobin between case (cannabis) and
control group, we found that was no
significant difference,(14.93 +1.2) case
(14.97£1.2) respectively with P value
(0.774). This disagree with study of,
Oseni, et al., [10], effects of marijuana
smoke on some hematological param-
eters of smokers. red blood cell count
obtained in this study in significantly in
case group compare with control group,

and this line disagree with study by ,El-
shahat, [13], who obtained a higher red
blood cell count in the test group.

The total white cell count obtained in
this study was marginally normal. Con-
trol(6.926+2.1), case (6.3404+2.1) re-
spectively with P value (0.589). but not
statistically significant. The variations
observed were all in line with the reports
of Klein, et al., Oseni, et al., El-shahat
[14,10,13]. Absolut neutrophil a nor-
mal count was significant difference in
cannabis compared with control group,
control (3.51%1.74) case (2.78+1.23)
respectively with P value (0.01).

This disagree with previous stud-
ies by Murikinati, et al ., [15]. There
was reduction of the number of the
neutrophils. and agree with studies by
El-shahat, et al., [13], that cannabis
smoking results in a normal neutrophil
count. Also the findings of this study
which showed a normal platelet count
in smokers was not statistically signifi-
cant difference with P value(0.95), in
line with the study result of Erikssen
, et al., [16]. When we compare be-
tween subgroup of the case pure and
mixed group we found that was no sig-
nificant differences in all parameter of
Hb, TWBCs and Platelets with P value
(0.838) (0.136) (0.914) respectively.
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we compare between Drug and non
Drug we found that there was no signifi-
cant difference in some parameter of Hb,
TWBCs and Platelets with Pvalue (0.457)
(0.763) (0.838) respectively. With signifi-
cant difference in Absolute Lymphocyte P
value (0.023). and PDW P value (0.021)
less than P value (0.05).we compare be-
tween Alcoholic and non- Alcoholic we
found that was no significant differences
in all parameter of Hb, TWBCs and Plate-
lets with P value (0.956) (0.775) (0.886)
respectively. From the probability Value
of independents samples test it higher
than significance level (0.05).

Conclusion

The current study’s findings dem-
onstrated that smoking cannabis had
no direct impact on a number of he-
matological parameters, with the can-
nabis group’s platelet, neutrophil, and
hemoglobin counts being normal when
compared to the control group. dis-
covered that there was no statistically
significant difference between the case
group’s hematological parameters and
those of the control group. Absolute
lymphocyte and PDW showed a sig-
nificant difference between the drug
and non-drug groups, with p values of
0.023 and 0.021, respectively.

Acknowledgement

The authors are appreciates all those
who participated in the study and helped
to facilitate the research process.

References

1- Ebuechi AOT, Akinwande Al,
Famuyiwa OO, Uzodinma EO, Ade-
bayo OA, Onwumere OA, Masade
ON and Aiyesimoju B. Effect of Mari-
juana Smoking on Blood Chemistry
and Serum Biogenic Aminos Concen-
trations in Humans. Nigerian J. Health
and Biomed. Sci. 2005.1: 20-24

2. Rock K. L. , Englund A. , Morley
S.,Rice K. and Copeland C. S. Can can-
nabis kill? Characteristics of deaths fol-
lowing cannabis use in England (1998—
2020), Journal of Psychopharmacology.
2022.Vol. 36(12) 1362—-1370.

3. Pillard RC, Marijuana N, and Eng
J. Med. 1970. 283290-294.

4. Tashkin DP, Roth MD, and Tha-
dani PV. Pulmonary Pathophysiology
and Immune consequences of smoked
substance abuse, FASEB Summer Re-
search Conference, Copper Mountain
Resort, USA.1999.

5. British Lung Foundation (BLF)
The impact of Cannabis on your lungs.
BLF Report. British Medical Asso-
ciation (BMA). Therapeutic uses of



Effect of cannabis smoking on some hematological parameters among smokers in Khartoum
City .ovenenne. Enas saad sobeih1, Saad Ali Hussein Al-Akabi, Feda Babiker Hassan mohamed ahmed

[| 172

Cannabis. Harwood Academic, Lon-
don.2012. (1997);66.

6. Breijyeh Z, Jubeh B, Bufo SA, et
al. Cannabis: A toxin-producing plant
with potential therapeutic uses. Toxins
(Basel).2021. 13:117.

7. Ali SH.M. , Homri N. K.H., Ab-
dalla S. E. and Siddig O. M.M. Effect
of Cannabis Smoke (Bango) on Com-
plete Blood Cell Count among Suda-
nese Addicts, International Journal of
Innovative Science and Research Tech-
nology, .2019. Volume 4, Issue 12.

8. Pollini G, Maugeri U, Bernardo
A, Bianchi I, Flak E, Jedrychowski W.
Erythrocytes parameters due to aging,
smoking, alcohol consumption and oc-
cupational activity in a working popula-
tion of petrochemical industry. The Pavia
Study. G Ital Med Lav. 1989. 11:237-40

9. Isabell, H. and 1. Hagerup,. Re-
lationship between cigarette smoking
and high PCV and Hb levels. Scand. J.
Hematol. 1971. 8: 241.

10. Oseni BS, Victor AT, and Olu-
waranti FT . Effects of marijuana
smoke on some hematological param-
eters of smokers. World Journal of
Medical Science. 2006. 1(2): 82-85.

11.Gabbay E, Avarham Y, [lan Y, Is-
raeil E and Berry EM. Endo cannabi-
noids and liver disease-review. liver int

.2005. 5(5):921-6.
12.Karimi I ,Hayatghabi H, Yousef
J, Saberivand, and zvarcil S. The effect
of cannabis sativa L(hemp seed) on he-
matological parameter in guinea pigs.
Cardiovascular and hematological in-
dices drug targets. 2007. 7(4):217.
13.EL-Shehat AT, Impact of marijua-
na smoking on liver and sex hormones.
Correlation with oxidative stress. Na-
ture and Science. 2011. 9(12):76-87.
14 Klein TW , Newton C, Larsen K,
Lu L, Perkins I, Nong L, and Friedman
H. The cannabinoid system and im-
mune modulation. Journal of Leuko-
cyte Biology.2003. 74(4):486-96.
15.Murikinati SE, Juttler T, Keinart
DA, Ridder S, Muhammad A, Waible
C, Ledent A, Aimriner U, Kalinke
A, and Schwaninger M. Activation
of cannabinoid 2 receptors protects
against cerebral ischemia by inhibiting
neutrophil recruitment. The Federation
of American Societies for Experimen-
tal Biology Journal.2010. 24:788-798.
16. ErikssenlJ, Hellem A, and Stor-
morken H. Chronic effect of smoking
on platelet count and*“platelet adhesive-
ness” in Presumably healthy middle-
aged men. Chest .2004.105(3):847-52.



