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ABSTRACT

Chediack-Higashi syndrome (CHS) is inherited autosomal recessive disorder
affected cattle and other species of animals and caused by LYST gene mutation, and
characterized by oculocutaneous albinism, variations of total and differential
leukocyte count , different severe infections, dysfunction of platelets and a bleeding
tendency.The study included 65 Iraqi water buffaloes of different ages and of both
sexes which was divided as 25 black buffaloes served as controls, 25 buffaloes with
patches or spotted animals and 15 white water buffaloes. The most important clinical
signed showed by the animals are, white, irregular coat, unpigmented skin, hairs,
eyes, with loss of appetite, emaciation, weakness, long hair than normal with tufts,
anemia, photophobia with oculocutaneous depigmentation, and dullness. Animals of
both sexes are affected specially those under one year of age. The results indicated a
significant increases (p<0.05) of body temperatures, pulse and respiratory rate of
diseased buffalo than in controls, However a significant decrease (P<0.05) has been
registered in erythrocytes (RBC), hemoglobin concentration (Hb), packed cell volume
(PCV) and main corpuscular hemoglobin concentration (MCHC), with no statistical
differences was detected in mean corpuscular hemoglobin (MCH), whereas the mean

corpuscular volume (MCV) was significantly increase (P<0.05). The results were

67



Bas.J.Vet.Res.Vol.19, No.1, 2020.

also show lymphocytosis, eosinophelia and basophelia with Nutropenia and
thrombocytopenia with prolonged bleeding time.Conclusion: It has been to our
knowledge that the current study is the first one in this area and the syndrome affected

the Iraqi buffaloes and caused a clear clinical and hematological signs.

INTRODUCTION

Chediak-Higashi syndrome (CHS) is a genetic disease occurring in human
cattle, mink, mice, cats, fox, and killer whales. CHS is manifested by oculocutaneous
albinism, partial or complete hypopigmentation, a bleeding tendency, and
immunologic deficiency with impaired immune cells function (1.2.3) CHS was firstly
described in Hereford cattle and characterized by abnormal leukocytes,
hypopigmentation, photophobia, increase susceptibility to infection, platelet

deficiency, and large granules in the cytoplasm of leukocytes.®>%-

CHS is autosomal recessive gene, the lysosomal trafficking regulator gene
LYST (CHS1) gene, this gene encodes to regulate protein membrane-associated and
intracellular protein trafficking " ®.Studies belongs to Chediak-Higashi syndrome are
very scares and little information’s has been obtained therefore the aims of this study
are, Registration of abnormal clinical signs among the three phenotypes of the Iraqi
local buffaloes (black, patches, and white animals). Study the hematological changes

through the changes in granulocytes and platelets.

MATERIALS AND METHODS

Animals: Local Iraqi buffaloes were divided into three groups as: black, partial
pigmented, and white. About sixty five of local water buffaloes of both sexes with
different ages were chosen as randomly in the black animals while according to its
phenotypes traits in the partial pigmented and white buffaloes. The animals has
grouping as (25) of black, (25) of patches, and (15) of white buffalo. All animals are

subjected to complete routine clinical examinations.

Hematology and sampling: Two milliliter of jugular vein blood was collected into

EDTA tubs from each animal and directly used in the hematological examinations.
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Hematological Tests: Complete blood count (CBC) were done as the routine method
which described © and include: RBC count, Hb, PCV, MCV, MCH, MCHC, total
leukocytes count, platelets count and bleeding time. However, Blood smears stained

with Giemza are used to evaluate Differential leukocytes count

Statistical analysis: Statistical analyses were done by using SPSS statistical software

version 20 (IBM SPSS Statistics 20) by using one way anova test.

RESULTS

Results indicated that the body temperatures showed significant increase
(p<0.05) in the CHS buffaloes (38.7867+ 0.2) compared to the patches and black
(control) animals while no differences between the patches and black buffaloes .Table
(1). Moreover, The CHS buffaloes show a significant increase (p<0.01) of the pulse
rate compared to the other groups of the study. Table (1), Furthermore, it has been
indicated that, there was a significant increase (p<0.01), of respiratory rates in CHS

group than others .Table (1)

Table (1): Body temperature, pulse and respiratory rate of all animal groups

Parameter Black buffaloes Patches buffaloes White buffaloes
( controls)

Body temperature @ 38.39 a 38.32 a 38.78 b

Ce +0.07394 +0.12520 +0.20584

Pulse rate / min 84.200 a 88.8400 a 101.266 b
+2.5651 +2.3858 +4.5213

Respiratory rate/ | 24.4000 a 30.5600 b 39.0667 c¢

min +0.80829 +0.89829 +1.88090

*The different letters mean significant differences between groups.
**Values are means =+ standard error of means

Age and sex: The cases of CHS in the present study are indicated in both sexes,
However, the patches color in buffaloes was found .The mean of the ages of CHS
buffaloes was 8.1667 months that mean the affected animals didn’t pass the 1 year of

age.

General Animal conditions: Buffaloes affected with Chadiak- Higashi Syndrome

was non alert, dull, lazy, stolid and carless, slow movements, Since affected CHS
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buffalo was slow in movements to be in the end of the rows of buffalo flocks when
the animals flocking to the grazing. The CHS animals were undergone severe
emaciation, in appetence, recurrent infections especially the respiratory sings. On the
other hand, the patches buffalo which carry LYST gene show similar signs but varies
in the severity, however, it is sometimes clear and some cases especially in those with
occulocutineous compared to the normal (Black) animals. Furthermore, the study of
hair and skin color indicated no pigmentation of the hair and skin of the CHS
buffaloes as all of the body, the coat was irregular with tuft hair which was taller than
of the normal animals also this signs noticed in some patches animals as compared to

the control animals. Figures (1)

Figure 1: Six months CHS buffalo calf with white coat, emaciation and

dullness.

Eye color and photophobia: The eyes of CHS buffalo show absences of
pigmentation of the iris and the eyelashes which it is longer than in the normal eyes,
as same as the periocular skin around the eyes and these animals undergo clear
photophobia with pinkish color. Figure (2)The patches buffalo which carry the LYST
gene also undergo hypopigmentation in the iris and occulocutaneous depigmentation

especially those with non-pigmented eyelashes. Figure (3) show the normal
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pigmented eyes for normal black buffalo explain the differences of the two types of

LYST gene carry patches buffalo partial pigmented and non-pigmented eyes.

Figure 3: Normal pigmented eyes and skin of buffaloes.
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Hematological parameters: RBC count and Hemoglobin concentration (Hb) show a
significant decrease (P<0.01) among the three buffaloes groups where there was
decrease in the RBCs count of the CHS buffaloes compared to patches and control
back group, also there was decrease in erythrocytes count of the patches buffaloes
compared to the control black buffaloes, Further, a significant decrease (P<0.01) in
the PCV of CHS buffaloes compared to the patches and black control groups, while
there is no changes in the PCV values between patches and control black groups as in

table (2),

On the other hand, The MCH show no differences among the CHS buffaloes
and the other groups. Whereas, the mean corpuscular volume (MCV) show a
significant differences (P<0.05) between the CHS buffaloes and control black

buffaloes only, while there was no change between the other groups.

Results, was also indicate a significant differences (P>0.05) of MCHC among
the three groups of buffalo's in the present study except the significant decrease
(P<0.05) of the MCHC of the CHS buffaloes compared to the control black buffaloes
as in table (2). This results were indicated the white buffaloes was affected with

macrocytic hypochromic anemia compared with other groups.

Table (2) Hematological parameters of all animals groups

Parameter Black buffaloes Patches buffaloes | White buffaloes
( controls )
RBCs X10° 9.6888 a 8.0432 b 6.3060 ¢
+0.39840 +0.36727 +0.57995
Hb mg/dl 12.5840 a 11.7200 b 9.1933 ¢
+0.17801 +0.24604 +0.51293
PCV % 38.5200 a 38.3200 a 30.5333 b
+0.76620 +0.81388 +1.41039
MCYV fL 41.7440 a 50.8244 ab 577773 b
+2.31843 +3.32770 +7.68968
MCH pg 13.6316 a 152916 a 16.2153 a
+0.72878 +0.73614 +1.69974
MCHC g/dl 32.8428 a 31.2940 ab 30.1793 b
+0.52345 +0.9.859 +1.25450

*The different letters mean significant differences between groups.
**Values are means =+ standard error of means
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Results was also indicated that total and percentage monocytes values show no
significant difference among all buffalo groups , However, results show a significant

Lymphocytopenia,Basophelia and Esinophelia with a significant Neutropenia table(2)

Table (3) Total and percentage differential leukocytes counts of all groups

Parameter Black buffaloes(controls) | Patches buffaloes | White buffaloes
WBC X 10° 7172.400 a 8677.600 a 7539.333 a
+739.2774 +544.6985 +390.0677
Lymphocytes®% | 47.3200 a 54.6400 b 59.4667 b
+2.27502 +1.54043 +2.42971
Monocytes% 5.2400 a 6.1600 a 5.2667 a
+0.71480 +0.90126 +0.70011
Neutrophils% 41.5200 a 32.0800 b 23.7333 ¢
+1.77118 +1.51649 +1.37483
Basophils % 1.1600 a 1.0800 a 2.2667 b
+0.27495 +0.26407 +0.44150
Eosinophils% 4.7600 a 5.9600 a 9.3333 b
+0.55462 +1.07313 +1.27117

*The different letters mean significant differences between groups.
**Values are means =+ standard error of means

Results was indicated that the CHS buffalo groups have a significant decrease
(P<0.01) of platelets counts compared with the controls, Moreover, bleeding time was
only show a significant decrease (P<0.01) in white buffalo than in other groups

Table (4)

Table (4) Platelets count and bleeding time parameters of all groups

Parameter Black buffaloes Patches buffaloes White buffaloes
( controls)

Bleeding time / min 6.3333 + a 83333 + a 23.4000 = b
+0.69121 +0.35746 +1.16619

Platelets x10° 463.7200+ a 317.2000 +=b 257.1333 + ¢
+17.14706 +11.24174 +13.16050

*The different letters mean significant differences between groups.
**Values are means =+ standard error of means

DISCUSSION

The increase in the body temperatures, pulse rate and respiratory rate may be

due to the recurrent bacterial infection in the affected CHS buffaloes and this results

(01L12) especially the respiratory infection such as the calf diphtheria and pulmonary

(13)

abscesses, while refers to impairment of leukocytes functions that make the
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bacterial recurrent infection more easy then lead to increase of the vital signs as in the

present results.

The age shortness of the affected CHS buffaloes is agree with the results of
ULILIS) and (6179 whose reported the CHS is a lethal disease and cause
hemophagocytic  lymphohistiocytosis (HLH) as accelerated face. The
dullness,weakness, photophopia and audiopathy results which reported in the present

study are agreed with that results reported. 2%-21-2%23 24

were they reported that the
CHS cases show peripheral and central nervous systemic impairments and
disturbances, but the emaciation of the CHS buffaloes may due to anemia and the
nervous system disturbances were the previous studies show a histological changes in

the neurons with the central and peripheral nervous system especially the brain.

The results of skin, hair, eyes color and photophobia is agree with the results

reported by (19,25,26,27,28,29)

where they explained the failure of lysosomal function of
the melanocytes to transport the melanin satin to the correct and suitable sites the
clumped it inside the melanocyte leading to hypopigmentation and impairment of
pigment where the melanin granules.The study revealed hematology changes
represented by significant decrease of RBC, Hb, and PCV parameters which agreed

(14,30,31

with ) that refer to anemia which may be caused by the in appetence which

reported in the CHS animals and cause the emaciation and dullness. Moreover, ©2*%

revealed to impairment of bone marrow functions.

The normal MCH and increase of MCV with decrease of the MCHC of the
CHS buffaloes indicated macrocytic-hypochromic anemia agree with ©> and it may
be due to malnutrition of affected animals for the nervous disturbances and recurrent

infections as explained above. Results indicated machrocytic hypochromic anemia.

The results of leukocytes parameters are agree with results of (328343

**)where the neutropenia is the major important result of the leukocytes change and
that explain the recurrent bacterial infection The prolong bleeding time and the

significant decrease of the platelets counts are agree with results that reported by (6,19,

37.38.39.40.41 yand refers to the defect in the platelets functions and decrease in numbers
of platelets due to the defect of the coagulative system which include the serotonin,
dense granules of platelets and the defect of second stage of the coagulation process

as reported by the previous references .

74



Bas.J.Vet.Res.Vol.19, No.1, 2020.

(Blad) slall G galas (8 pdilian-clinnd da Plial dad g 4y gy denad 2

(Bubalus bubalis)

5 el Aol sl ol IS 6 STand) 3lE gl 5 L alall g i
Sk Al 5l ) S (5 5 L) 8l g Sl ) g ok

Ladal)
Jilbad s Y] o el &1 dadie AdiaS La) ) Jain Al odlea-clad 4. 0l
ol s S alall il iy (i e a3 A5 5 ik e iy gAY Ul gl
SIS 20l b il e Adliae Al el Cilaed y Gamadl aall LAY By jal s JSI aaall b cl
GO ) L o Cpandiall DS (a5 jlae W) AdliA A pala 10 Al o e o il Jaall 5 4 el milaiall
Goehal, pan) o) Dl Aigals Vo g Ly YO el Hlall 3 ylass Ao ganaS dgul Ol YO raualas
Aall faad (8 ¢ aliia ye b guS mnYl ol ladle Lgta s Ay paal) LMl (any Qe Al )
¢adl 8 Gladle bt j2 &l g el Ji5 ¢ alall Canall ¢ JI el Augd ()ag ¢ Bl g el
Jaels cilars cpaniall DS 8 Lebianss 25 G 3 Jgadll s cpmd) Jpn alall sl ase co gl ila
Ohaiti s a5 anill s anall 5 ja Gilayn A (p<0.05) Lisine Lol )l Al jall & jelal i e J8)
Ty pall 2l Sl S gl flaa 58505 and pll S I 2l 3 (P<0.05) (e pena
A sima 530 4 all s pgaial g o S £ Luall 8 Uy sine BDUA) o) L o S0 Ll 3 5 Jana g
pall 2l ST S 2aall & (P>0.05) (ssime s A Al pall s &1 o SN aasldl Jaes (P<0.05)
5 Akl LOAN 2o (8 (P<0.01) 4auzls dysina 30k Cjgedal Lain 3l gill Bam s LAY 5
Jshy Agsedll Cilagiiall Gy cVaall 3 (P<0.01) Lsine Loaldil Jaa ol LeSc ilasdll 5 ciliaeal)
Aam)y ciladle gty Bl jal el st ) (e it it e 3e (b agrs a5 (e
allal) Al all L) LaS ey ol s

75



Bas.J.Vet.Res.Vol.19, No.1, 2020.

REFERANCES

1- Padgett, GA., Reiquam, CW., Gorham, JR., Henson, JB., and O'MARY
C. C.(1967). Comparative studies of the Chediak-Higashi Syndrome.
Pathology J.5z, (4): 553-574.

2- Argyl, CJ., Kjeldsberg, CR., Marty, J., Shigeoka AO., and Hill, HR.
(1982). T-cell lymphoma and the Chediak-Higashi Syndrome.Blood. 60. (3):
672-676.

3- Abdeen, A., Sonoda, H., Kobayashi 1., Kitahara, G., and Ikeda, M.
(2013). A New Method for Rapid Detection of the Mutant Allele for
Chediak-Higashi Syndrome in Japanese Black Cattle. Journal of
Veterinary Medical Science, 75(9), 1237-1239.

4- Bell, TG., Myers, KM., Preur, DJ., Fauci, AS., Wolff, SM., and Giorge,
A. (1976). Padgett.Decrease neuclutide and serotonin storage
associated with defect function in the Chediak- Higashi syndrome
cattle and humanplatelets.J. Blood.48(2):175-184

5- Nishikawa, T, and Nishimura, M. (2000). Mapping of the beige (bg) gene
in the rats chromosome 17. J.Exp. Anim.49(1).43-45..

6- Kaplan, J., Domenico, ID., and Ward, DM..(2008). Chediak-Higashi
syndrome. Myeloid biology. 15:22-29.

7- Introne, W., Boissy, RE., and Gah, WA. (1999). Minireview Clinical,
Molecular, and Cell Biological Aspects of Chediak—Higashi Syndrome.
Molecular Genetics and Metabolism 68, 283—303.

8- Kunieda, T., Ide, H., Nakagiri, M., Yoneda, K., Konfortov, B., and
Ogawa, H. (2000).Localization of the locus responsible for
Chediak+Higashi syndrome in cattle to bovine chromosome 28.
Animal Genetics, 31, 87-90.

9- Schalm, OWM., Jain, NC., and Corral, E.J. (2003). Veterinary
hematology .ed. lea.&Fibirger . Philadlphia pp. 44, 349. 604-608

10- Tang, X., Yamanaka, S., Miyagi, Y., Nagashima, Y., and Nakatani, Y.
(2005). Lung pathology of pale ear mouse (model of Hermansky-
Pudlak syndrome 1) and beige mouse (model of Chediak-Higashi

syndrome): Severity of giant lamellar body degeneration of type II

76



Bas.J.Vet.Res.Vol.19, No.1, 2020.

pneumocytes correlates with interstitial inflammation. Pathology
International, 55(3), 137-143.doi:10.1111/j.1440-1827.2005.01811.x

11- Padgett, GA., Reiquam, CW., Gorham, JR., Henson, JB., and O'MARY,
CC. .(1967). Comparative studies of the Chediak-Higashi Syndrome.
Pathology.5z.(4): 553-574.

12- Sanchez-Guiu, I., Anton, Al., Garcia-Barbera, N., Navarro-Fernandez,
J.,Martinez, C., Fuster, JL., Couselo, JM., Ortun o, FJ., Vicente,
V., Rivera, J and Lozano, ML. (2013). Chediak-Higashi syndrome:
description of two novel homozygous missense mutations causing
divergent clinical phenotype. European Journal of Haematology, 92(1),
49-58.

13- Renshaw, HW., Davis, WC., Fudenberg, HH., and PADGETT, GA.

(1974). Leukocyte Dysfunction in the Bovine Homologue of the
Chediak-Higashi Syndrome of Humans.INFECTION AND IMMUN.
10. (4): 928-937.

14- Jaiswal, P., Yadav, YK., Bhasker, N., and Kushwaha, R.. (2015).

Accelerated Phase of Chediak-Higashi Syndrome at Initial
Presentation: A Case Report of an Uncommon Occurrence in a Rare
Disorder. Journal of Clinical and Diagnostic Research. 9(12): 13-14.
Singh, A., Bryan, MM., Roney, JC.,Cullinane, AR., Gahl, WA,,
Khurana, N, and Kapoor, S. (2015). A clinical report of Chediak-

15

Higashi syndrome in infancy with a novel genotype from the Indian

subcontinent. International Journal of Dermatology, 55(3), 317-321.
Rihani, R., Barbar, M, Faqih, N' Halalsheh, H., Hussein, A., Al-Zaben,

A., Abdel Rahman, F., Sarhan, M. (2011). Unrelated cord blood

16

transplantation can. restore hematologic and immunologic functions in

patients with Chediak—Higashi syndrome. Pediatr Transplantation.
Gomaa, N. S., Lee, J. Y. W., El Sharkawy, A., El Chazli, Y. F., Hassab,

H. M. A., Doghaim, N. N., ... & Onoufriadis, A. (2019). Genetic

17

analysis in Egyptian patients with Chediak—Higashi syndrome reveals
new LYST mutations. Clinical and experimental dermatology, 44(7),
814-817..

18- Wu, XL., Zhao, XQ., Zhang, BX., Xuan, F., Guo, HM., and Ma, F.T..

(2017). A novel frameshift mutation of Chediak-Higashi syndrome and
77



Bas.J.Vet.Res.Vol.19, No.1, 2020.

treatment in the accelerated phase. Brazilian Journal of Medical and
Biological Research. 50(4): e5727.

19- Toro, C., Nicoli, E., Pharm, R, Malicdan, MC., Adams, DR, and
Introne, WJ. (2018). Chediak-Higashi Syndrome. US National
Labretory Medicine.National Center for Biotechnology Center.
Created: March 3, 2009; Updated: July 5, 2018. Bookshelf URL:
https://www.ncbi.nlm.nih.gov/books/

20- Berrueco, R., Rives, S., Camo” s, M., Tol, T., Catala, A., and Estella,

J..(2009). Syndromic albinism and haemophagocytosis. British Journal
of Haematology, 148, 815.

21- Weisfeld-Adams, JD., Mehta, L, Rucker, JC., Dembitzer, FR., Szporn,
A., Lublin, FD., Introne, WJ., Bhambhani, V., Chicka, MC., and
Cho, C. (2013). Atypical Chédiak-Higashi syndrome with attenuated
phenotype: three adult siblings homozygous for a novel LYST deletion
and with neurodegenerative disease. Orphanet Journal of Rare
Diseases, 8(1), 46.

22- Bhambhani, V., Introne, WJ., Lungu, C., Cullinane, A., and Toro, C.
(2013). Chediak-Higashi syndrome presenting as young-onset
levodopa-responsive parkinsonism. Movement Disorders, 28(2), 127—
129.

23- Holcombe, RF., van de Griend, R., Ang, S.-L., Bolhuis RLH., and
Seidman, J. G. (1990). Gamma-Delta T Cells in Chediak-Higashi
Syndrome. Acta Haematologica, 83(4), 193—197.

24- Nagai, K., Ochi, F., Terui, K., Maeda, M., Ohga, S., Kanegane, H., Kitoh
T.i; Kogawa K.; Suzuki N.; Ohta S.; Ishida Y.i; Okamura T.i;
Wakiguchi H.; Yasukawa M. and Ishii E. (2013). Clinical
characteristics and outcomes of chédiak-Higashi syndrome: A
nationwide survey of Japan. Pediatric Blood and Cancer, 60(10), 1582—
1586.

25- Windhorst, DB., and Padgett G. (1973). The Chediak-Higashi Syndrome
and the Homologous Trait in Animals. Journal of Investigative
Dermatology, 60(6), 529-537.

26- Zhang, H. , Mahuran, DJ., and Callahan JW.. (2010). Identification of

proteins in the ceroid-like autofluorescent aggregates from liver

78



Bas.J.Vet.Res.Vol.19, No.1, 2020.

lysosomes of Beige, a mouse model for human Chediak—Higashi
syndrome. Molecular Genetics and Metabolism . 99 :389-395.

27- Anistoroaei, R., Krogh, AK., and Christensen, K. . (2012). A frameshift
mutation in the LYST gene is responsible for the Aleutian color and
the associated Che diak—Higashi syndrome in American mink. Animal
Genetics.

28- Ayersh, JR., Leipolda, HW., and Padgett, GA. .(1988). Lesions in
Brangus Cattle with Chediak-Higashi Syndrome. Vet. Pathol. (25):432-
436.

29- Schmutz, SM., Berryere, TG., Ciobanu, DC., Mileham, AJ., Schmidtz,
BH., and Fredholm, M. (2004). A form of albinism in cattle is caused
by a tyrosinase frameshift mutation. Mammalian Genome, 15(1), 62—
67.

30- Demirkiran, O., Utku, T., Urkmez, S., and Dikmen, Y. (2004). Chediak-
Higashi syndrome in the intensive care unit. Pediatric Anesthesia,
14(8), 685—688. doi:10.1111/j.1460-9592.2004.01257.x

31- Mori, M., Yamasaki, K., Nakanishi, S., Kitada, K., Higuchi, K.,
Namiki, C., Hamada, S., and Serikawa, T. .(2003). A new beige
mutant rat ACI/N-Lyst. J.LExp. Anim. 52(1), 31-36.

32- Wu, XL., Zhao, XQ., Zhang, BX., Xuan, F., Guo, HM., and Ma, FT. .
(2017). A novel frameshift mutation of Chediak-Higashi syndrome and
treatment in the accelerated phase. Brazilian Journal of Medical and
Biological Research. 50(4): 5727

33- Kaplan, J., Domenico, ID., and Ward, DM. .(2008). Chediak-Higashi
syndrome. Myeloid biology. 15:22-29.

34- Maaloul, 1., Telmoudi, J., Chabchoub, 1., Ayadi, L., Kamoun, TH;
Boudawara, T., Kallel, CH, and Hachicha, M. . (2015). Chediak—
Higashi syndrome presenting in accelerated phase: A case report and
literature review. Hematol Oncol Stem Cell Ther.106:1-5.

35- Tanaka, T., and Usui, T. (1981). The Characteristic Profiles of Lysosomal
Enzyme Activities in Leukocyte Subpopulations of Normal and
Pathologic States. Pediatrics International, 23(1), 57—65.

79



Bas.J.Vet.Res.Vol.19, No.1, 2020.

36- Burion, C., and West, M.D. . (1985). Chediak-Higashi Syndrome
Neutrophils Are Characterized by the Absence of Both Normal
Azurophilic Granules. A.J.P. 122. (1)177-189.

37- Meyers, KM., Holmsen, H., Seachord, CL., Hopkins, GE., Borchard,
RE., and Padgett, GA. (1979). Storage pool deficiency in platelets
from Chediak-Higashi cattle. American Journal of Physiology-
Regulatory, Integrative and Comparative Physiology, 237(3), R239-
248.

38- Bell, TG., Myers, KM., Preur, DJ., Fauci, AS., Wolff, SM., and Giorge,
A. .(1976). Padgett.Decrease neuclutide and serotonin storage
associated with defect function in the Chediak- Higashi syndrome
cattle and humanplatelets.J. Blood..48 (2)175-184.

39- Wei, AH., Schoenwaelder, SM., Andrews, RK., and Jackson, SP.
(2009). New insights into the haemostatic function of platelets. British
Journal of Haematology, 147(4), 415—430.

40- Trantow, CM., Hedberg-Buenz, A., Iwashita S., Moore, SA., and
Anderson, MG. (2010). Elevated Oxidative Membrane Damage
Associated with Genetic Modifiers of Lyst-Mutant Phenotypes. PLoS
Genetics, 6(7), ¢1001008.

41- Meyers, KM., Seachord, CL., Holmsen, H., and Prieur, DJ. .(1981).
Evaluation of the Platelet Storage Pool Deficiency in the Feline
Counterpart of the Chedia k- H igashi Syndrome. American Journal of
Hematology 11:241-253.

80



