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Abstract

This study presents the first molecular evidence of Macrovipera razii from central Zagros, more than 300 km north-west of its prior 
records in southern Iran. Molecular analyses based on mitochondrial cytochrome b sequences identified the individuals from central 
Zagros as a lineage of M. razii. Specimens from the new localities are separated by a genetic distance of 1.46% from the known 
populations of M. razii. The results extend the known distribution range of M. razii as an endemic species of Iran.
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Central Zagros is a mainly mountainous region in the 
Chaharmahal and Bakhtiari Province and surrounding 
areas of Iran. Its climatic conditions and topographic in-
tricacy contribute to unique ecological conditions and a 
significant level of biodiversity. Several endemic species 
of the Iranian herpetofauna are restricted to this region 
(e.g. Iranolacerta zagrosica and Montivipera kuhrangica) 
(Safaei-Mahroo et al. 2015). However, this area has re-
ceived less attention, at least for the blunt-nosed vipers of 
the genus Macrovipera.

The venomous snakes of the genus Macrovipera 
Reuss, 1927 are distributed over a wide range embracing 
central Asia, the Middle East and northern Africa 
(McDiarmid et al. 1999; Khan 2004; Lenk et al. 2001; 
Stümpel and Joger 2009). Two out of three Macrovipera 
taxa are reported from Iran (Uetz and Hošek 2019). The 
first of these is Macrovipera lebetina (Linnaeus, 1758) 
with two representatives, Macrovipera lebetina obtusa 
(Dwigubsky 1832) in western and northwestern Iran, 
and Macrovipera lebetina cernovi (Chikin and Szczerbak 
1992) in northeastern parts. The other is one of the most 
recently described species of Iranian herpetofauna, 

Macrovipera razii, described by Oraie et al. (2018) based 
on a holotype collected at 105 km on the road from Jiroft 
to Bam near Bab-Gorgi village and Valley, Kerman 
Province. The known distribution range of M. razii is 
reported as the central and southern parts of Iran (Oraie et 
al. 2018). Since Macrovipera specimens from the central 
Zagros region have never been subject to molecular 
analysis, the corresponding genetic data of specimens 
from four distinct localities in Chaharmahal and Bakhtiari 
Province are presented here (Fig. 1A).

Four tissue samples from dead individuals (road traffic 
casualties or killed by rural people) have been obtained 
during my surveys in the Chaharmahal and Bakhtiari 
Province between 2018 and 2019. Specimens were found 
in foothills of the Zagros mountains at altitudes between 
1800 and 2900 m a. s. l. Names of the localities and their 
coordinates are in the legend of the Fig. 1.

The tissue samples were preserved in 96% ethanol 
and kept at -20° in the Shahrekord University Herpeto-
logical Collection (HAC), Iran. DNA was extracted using 
Aron-Gene Kit (Aron-Gene, Isfahan, Iran) following the 
instructions provided by the manufacturer. A fragment of 
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Figure 1. A) Distribution of Macrovipera razii in Iran. Black lozenges (group I) represent the localities of the specimens in the 
present study, black triangles represent records used in Oraie et al. )2018(. I: Central Zagros region, 1: Around Harooni, North-West 
of Shahrekord (32.378807 N, 50.544209 E), 2: South Ardal (31.950942 N, 50.6871043 E) , 3: Around Shalamzar (32.043408 N, 
50.709343 E), 4: Around Mosa-Abad, South of Shahrekord (32.098472 N, 50.805111 E); II: Foothills of Fars Province; III: Central 
Iranian plateau; IV: High Altitude of Kerman Province. B) A median-joining network connecting 7 haplotypes found in the Cytb 
sequence data set. Median vector shown with black nodes, the branch length is indicated through the numbers of mutational steps 
joining the haplotypes. Central Zagros region (H1: HAC 805, HAC 777, H2: HAC 529, H3: HAC 670); High Altitude of Kerman 
Province (H4: ERP 143, ERP 1941); Foothills of Fars Province (H5: ERP 1518, H6: ERP 1981); Central Iranian plateau (H7: ERP 
3183, ERP 2376, ERP 1531).

the mitochondrial Cytochrome b (Cytb) gene was ampli-
fied (PCR) using the primers F1_Cytb (5’-TGAGGCCT-
GAAAAACCACCGTTG-3’) (Stümpel 2012) and 
Ei700r (5ʹ-GGGGTGAAAGGGGATTTTRTC-3ʹ) (Ras-
tegar-Pouyani et al. 2010), following PCR conditions de-
scribed in Oraie et al. (2018).

Four DNA sequences generated by this study were sub-
mitted to GenBank (HAC_529: MN991204; HAC_670: 
MN991203; HAC_777: MN991202; HAC_805: 
MN991201). Published Cytb sequences of Macrovipera 
(Oraie et al. 2018) were retrieved from NCBI (http://
www.ncbi.nlm.nih.gov). The sequences were trimmed 
and aligned using BioEdit 7.1.3 (Hall 1999). A dataset 

with the final sequence length of 604 nucleotides (113 nt 
variable; 89 nt parsimony informative; 490 nt conserved) 
was generated. The mean genetic distances were estimated 
using Mega X (Kumar et al. 2018). The data set was par-
titioned by codon positions and the model-finder imple-
mented in IQ-TREE (Nguyen et al. 2015) was used to find 
the best-fit model of evolution for each partition based on 
the Bayesian Information Criterion (BIC) (Kalyaanamoor-
thy et al. 2017). The maximum likelihood (ML) analysis 
was performed using IQ-TREE (Nguyen et al. 2015), with 
TIM2e+I (1st), HKY+F+I (2nd) and TN+F+I (3rd); as the 
best-fit model of evolution for each partition. The analysis 
was performed with 1000 bootstrap pseudoreplicates using 
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Figure 2. Phylogenetic tree resulting from a Maximum Likelihood (ML) reconstruction based on 604 base pairs of the Cytb se-
quence. The black box with dotted lines represents the individuals from central Zagros. Other samples originate from the study Oraie 
et al. (2018). Bootstrap support values from maximum likelihood analysis are indicated at the nodes. The tree was rooted using 
Montivipera raddei and Montivipera xanthina as out-groups.

the ultrafast bootstrap approximation algorithm. In order 
to investigate the haplotype diversity and structure, a me-
dian-joining haplotype network was constructed using the 
software PopART version 1.7 (Bandelt et al. 1999; http://
popart.otago.ac.nz) with the parameter epsilon set to 0.

Estimates of evolutionary divergence (p–distance) over 
sequences indicate that samples from the central Zagros 
region do belong to the Macrovipera razii-branch. They 
are separated from other M. razii samples by more than 
1.46%. In my dataset M. razii has a higher within group 
variability than M. l. obtusa and M. l. cernovi. However, 
the sampling might not be representative for the last two 
mentioned taxa due to its restricted sampling coverage. 
According to the haplotype network, distinct mtDNA 
haplotypes in a well-structured geographic pattern were 
recovered (Fig. 1B). A phylogenetic tree showing position 
of the M. razii samples from central Zagros is in Fig. 2.

My data provide genetic evidence for the occurrence 
of Macrovipera razii more than 300 km north-west of 

the previous records in the south of Iran. This confirms a 
broader distribution range for this Iranian endemic spe-
cies than was previously thought. The high genetic var-
iability among populations of M. razii and well-struc-
tured geographic patterns of haplotypes are remarkable 
(Fig. 1B). It seems that after splitting of M. razii from 
M. lebetina around 10.5 Mya (Oraie et al. 2018), the 
former has differentiated and come to occupy diverse 
ecological niches over a broad distribution range in Iran 
(Oraie et al. 2018).

In conclusion, more fieldwork is needed to discov-
er more populations and to define the exact distribution 
range of Macrovipera razii in Iran. Eventually, some 
national legislation and a well-designed monitoring pro-
gram will be required to conserve this endemic species. 
The most serious threats for vipers including M. razii are 
the increase of agriculture, surface mining, urban devel-
opment and collecting for the production of antivenin by 
the Razi Vaccine and Serum Research Institute.
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